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PART  II. 

HYGIENE,  OR  A CONSIDERATION  OF  THE  EXTERNAL  CIRCUMSTANCES  WHICH 

affect  the  health  of  individuals  and  communities. 


INTRODUCTION. 


The  word  hygiene  is  originally  French,  and 
means  the  science  of  health.  It  is  derived  from 
the  Greek  hugieinos,  meaning  “good  for  the 
health.”  It  implies  the  study  of  everything 
outside  of  a person’s  own  body  which  has  an 
influence  on  his  health.  In  the  introduction  to 
Part  I.,  health  has  been  viewed  as  the  result  of 
the  harmonious  co-operation  of  all  the  organs 
of  the  body  in  a sound  condition.  These  we 
micflit  call  the  internal  conditions  of  health.  It 

O , 

is  deal',  however,  that  if  we  limit  our  view  to 
these  internal  conditions,  we  overlook  a large 
number  of  circumstances  which  have  an  imme- 
diate and  constant  influence  on  the  state  of  the 
body.  Disease  is  more  frequently  due  to  a 
cause  acting  from  without  than  to  some  condi- 
tion originating  from  within.  If,  therefore,  we 
are  to  have  a fair  all-round  view  of  the  condi- 
tions of  health,  we  must  give  a careful  study  to 
the  surroundings  of  a person,  and  observe  how 
he  is  affected  by  them,  we  must  study  the  con- 
ditions external  to  him,  which  directly  and 
more  or  less  constantly  have  a relation  to  his 
life.  It  is  with  these  surroundings  that  the 
science  of  hygiene  has  to  deal. 

Now,  the  most  striking  of  the  outside  agencies 
which  constantly  influence  the  bodily  condition 
are  the  food  a person  eats,  the  liquids  he  drinks, 
and  the  air  he  breathes.  These  have  already 
been  considered  (in  Part  I.),  so  far  as  was  need- 
ful for  our  understanding  of  their  general  use 
within  the  body.  But  all  details  regarding,  for 
example,  the  natvure  and  composition  of  foods, 
the  sources  of  foods,  and  the  relation  between 
their  composition  and  their  value  to  the  human 
body,  the  varieties  of  liquids  in  common  use, 
their  varying  properties  and  consequent  effects 
upon  the  body,  the  various  atmospheric  condi- 
tions included  under  the  term  climate,  and  the 
influence  they  have  upon  human  life,  have  been 
omitted  in  Part  I.  as  foreign  to  the  immediate 
purpose  in  hand.  Yet  they  are  all  of  the 
utmost  impoi’tance.  Again,  the  activity  of  the 
skin  depends  lai’gely  on  the  degree  of  heat  and 


moisture  of  the  external  atmosphere,  and  the 
activity  of  the  skin  is  remarkably  related  to 
the  action  of  the  kidneys,  so  that  a change  in 
the  external  atmosphere  will  profoundly  affect 
the  whole  body.  We  can  modify  or  alter  the 
influence  exerted  by  the  atmosphere  by  the 
nature  and  amount  of  clothing  wmrn.  So  it 
becomes  of  extreme  interest  to  ask  how^  and  why 
clothing  influences  health.  Further,  while  a 
person  cannot  voluntarily  or  directly  affect  the 
action  of  his  heart,  the  activity  of  his  circu- 
lation, or  the  rate  at  which  his  liver  and 
kidneys  remove  waste  from  the  body,  he  may 
indirectly  but  powerfully  influence  all  these  by 
the  kind  of  work  or  exercise  he  engages  in. 
Therefore  the  effects  of  exercise  on  health, 
whether  in  the,  form  of  work  or  play,  become  an 
important  part  of  the  study  of  hygiene. 

In  the  next  place  we  must  remember  how 
materially  man  alters  the  natural  conditions  of 
life,  how  very  different,  for  example,  may  be  the 
atmosphere  he  breathes  from  that  he  was,  so  to 
speak,  designed  to  breathe,  because  of  the  nature 
of  the  dwelling  in  which  he  lives,  because  of 
the  alteration  of  the  composition  of  the  air 
from  the  addition  to  it  of  foreign  particles,  pro- 
duced by  various  kinds  of  iudustiy,  such  as 
chemical  wmrks,  or  by  metal  grinding,  such  as 
brass  grinding,  &c.,  or  because  of  additions  to 
the  air  of  organic  impurities,  such  as  are  cast 
off  from  his  own  body  in  the  course  of  its 
natural  activity.  So  that  in  face  of  the  ever- 
increasing  developments  of  modern  industry, 
the  continual  new  departures  which  modern 
industrial  pi’ogress  renders  necessary,  and  the 
new  and  unusual  conditions  of  life  they  create, 
it  becomes  more  and  more  a daily  and  iirgent 
necessity  that  the  principles  of  health  should  be 
studied,  and  their  bearings  on  new  conditions 
realized. 

Every  one  who  endeavours  to  arouse  the 
public  interest  in  such  questions,  and  to  direct 
the  public  attention  to  them,  is  met  by  the 
question,  “How  comes  it  that  our  forefathers 
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lived  healthy  and  useful  lives  in  spite  of  their 
ignorance  of  such  principles,  and  how  should 
we  not  be  as  healthy  as  they  without  such 
knowledge?”  The  answer  is,  that  the  tendency 
for  men  to  mass  themselves  together  in  larffe 
communities  has  never  been  so  marked  as  in 
quite  recent  times;  and  it  is  the  formation  of 
large  communities  and  the  growth  of  crowded 
cities  that  create  conditions  hostile  to  health, 
and  render  necessary  the  deliberate  facing  of 
the  question  how,  in  spite  of  such  hostile  con- 
ditions, health  may  yet  be  preserved.  Men 
must  be  considered  in  the  relationship  they 
bear  to  one  another,  simply  in  virtue  of  their 
proximity  to  one  another,  and  in  view  of  the 
influence  they  exert  on  one  another  because  of 
that  proximity. 

Each  individual  gives  off  organic  material 
from  his  lungs,  from  his  skin,  from  his  kidneys, 
and  from  his  bowels,  which  it  is  highly  undesir- 
able that  his  neighbour  should  get  the  benefit 
of,  and  exceedingly  undesirable  if  he  happens 
to  be  suffering  from  a disease,  which  may  be 
communicated  by  such  means,  as  many  diseases 
may  be  (see  Part  I.,  section  XIII.).  In  the  ordi- 
nary course  such  organic  materials  would  un- 
dergo destruction  by  natural  agencies.  In  con- 
tact with  the  air  they  suffer  oxidation  or  com- 
bustion, by  which  they  are  reduced  to  simple 
and  harmless  substances.  Material  cast  off  from 
the  body  and  thrown  upon  the  surface  of  the 
earth  rapidly  undergoes  such  combustion;  dis- 
charged into  the  running  stream,  it  is  equally 
destroyed  by  the  agency  of  the  oxygen  con- 
tained in  the  air  dissolved  by  the  water.  Now, 
while  “the  self-cleansing  properties  of  nature” 
are  sufficient  to  effect  their  piu'pose  speedily, 
where  men  live  in  scattered  groups  over  a coun- 
try,  it  is  very  different  when  men  are  so  crowded 
together  that  the  amount  of  air-space  and  earth- 
space  for  each  becomes  reduced  to  a minimum. 
To  take  an  actual  illustration,  “there  are  ten 
rural  counties  in  Scotland  inhabited  at  the  rate 
of  only  41  persons  per  square  mile,  on  the  average 
of  the  ten  years  1866-1875,  while  in  Glasgow  we 
endeavour  to  live  in  the  proportion  of  53,224 
persons  per  square  mile.”  Supposing  the  per- 
sons to  be  equally  distributed  over  the  square 
mile,  then  “in  the  ten  rural  counties  each  man, 
woman,  and  child  enjoys  an  ample  area  of  16 
acres,  and  is  296  yards  from  each  of  his  or  her 
neighbours;  while  in  Glasgow  each  citizen  is 
‘cribbed,  cabined,  and  confined’  within  less  than 
g’gth  of  an  acre,  and  is  only  8 yards  from  his 
nearest  neighbours.”  In  the  former  condition 


of  affairs  the  amount  of  air-space  and  earth- 
space  is  sufficient  to  ensure  the  constant  main- 
tenance of  healthy  surroundings  and  the  speedy 
destruction,  by  natural  means,  of  waste  organic 
products.  In  the  latter  case  the  anaount  of  waste 
is  so  enormous  that  nature  has  no  room  to  deal 
with  it,  and  special  means  need  to  be  devised 
for  the  removal  from  the  community  of  the 
waste,  whose  accumulation  means  serious  iiajury 
to  health.  One  is,  therefore,  not  surprised  to 
learn  that  “in  the  rural  counties  only  17  per 
1000  of  these  happy  people  die  annually,  while 
in  Glasgow  fully  30  perished  in  each  of  the 
years  from  1866  to  1875.  Shall  we  say  that  in 
Glasgow  we  choke  and  hustle  each  other  out  of 
existence?”  (Dr.  Russell).  In  proportion  as  men 
crowd  together,  in  a similar  j)roportion  does  dis- 
ease multiply  and  the  death-rate  increase.  So  we 
get  hold  of  “ the  idea,  that  vast  as  are  the  re- 
sources of  nature,  they  are  not  without  limits; 
and  that  as  we  add  house  to  house,  and  man  to 
man,  in  our  cities,  we  had  better  have  a care  how 
we  do  it.”  Thus  hygiene  does  not  only  study 
health  in  relation  to  the  individual  but  in  its 
bearings  on  communities,  and  we  have  the  de- 
partments of  private  and  public  health  estab- 
lished. Inasmuch,  then,  as  each  individual  in 
a community  may,  by  his  mode  of  life,  by  its 
effects  on  his  surroundings,  seriously  affect  the 
welfare  of  his  neighbours,  and  inasmuch  as  his 
neighbours  may  have  no  power  themselves  to 
put  an  end  to  his  injurious  influence,  it  becomes 
necessary  to  have  some  state  regulation  of  the 
conduct  of  individuals  in  relation  to  a com- 
munity, and  there  thus  arises  what  is  termed 
“State  Medicine.” 

Hygiene,  then,  embraces  within  its  scope  not 
only  the  study  of  the  principles  of  health  in  re- 
gard to  the  individual,  the  food  he  eats,  the  water 
he  drinks,  the  air  he  breathes,  the  clothing  he 
wears,  the  exercise  he  engages  in,  the  dwelling 
in  which  he  lives,  the  occupation  at  which  he 
is  employed,  and  the  means  by  which  the  cast- 
off waste  products  of  his  body  are  removed 
from  his  immediate  surrounding,  but  also,  in 
regard  to  communities,  the  steps  which  are  to 
be  taken  to  prevent  the  accumulation  of  such 
waste  products  and  the  consequent  spread  of 
disease  among  the  community,  and  such  like 
questions. 

In  this  portion  of  the  book  it  will  be  our 
business  to  study  food,  drink,  air,  exercise,  cloth- 
ing,  removal  of  waste,  ventilation,  drainage, 
&c.,  in  their  bearings  on  health,  in  an  order 
I such  as  has  been  indicated. 
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Section  I. — FOODS. 

Food  and  Energy: 

The  Meaning  of  Potential  and  Actual  Energy ; 

The  Sources  of  Energy;  The  Conservation  and  Transformation  of  Energy; 

The  Energy  of  Heat  and  of  Mechanical  For/r-The  Mechanical  E.iuivalent  of  Heat 
Food  as  a Store  of  Energy— The  Energy  obtained  from  various  Foods  by  Burning. 

The  Chemical  Composition  of  the  Human  Body: 

Chemical  Elements  found  in  the  Body  ; 

Chemical  Compounds  found  in  the  Body-Water,  Inorganic  Salts,  Proteids,  Starches  and  Sugars,  Fats- 
Percentages  of  Proximate  Principles  of  the  Body. 

The  Nature  and  Chemical  Composition  of  Food-stuffs.  ^ v 

The  Classification  of  Floods— Proximate  Principles  of  Food  (Water,  Salts,  Proteids,  Starches,  Sugars,  a s). 

The  Fate  of  various  Food-stuffs  and  their  Uses  in  the  Body. 

The  Composition  of  Animal  Foods: 

I.  Nitrogenous  Animal  Foods — 

Butchers'  Meat—Beel,  Mutton,  Pork,  Veal; 

Various  Parts  of  Animals — Liver,  Kidney,  Tripe,  Bacon,  Foie  Gras, 

Poultry  and  Game;  Eggs; 

Fish— muting.  Haddock,  Cod,  Sole,  Salmon,  Herring,  Mackerel,  Eel,  &c..  Caviare,  Poisonous  Fish; 
Shell-fish— Lobsters,  Crabs,  Oysters,  Mussels,  &c. ; 

Milk— Average  Composition  of  Different  Animals’  (Cow,  Ass,  Goat,  Mare,  Sheep),  compared  with 
Human  Milk— Characters  of  Milk  and  Variations  due  to  Feeding,  &c.;  Cream,  Buttermilk,  <tc.; 

Koumiss; 

Cfieese— Composition  and  Qualities  of  various  kinds  (Stilton,  Cheddar,  Gorgonzola,  &c.), 

Varioxis  Animal  Foods  Compared. 

II.  Non- Nitrogenous  Animal  Foods — 

Butter,  Lard,  Dripping,  Oleo-margarine  or  Butterine,  &c. 

The  Composition  of  Vegetable  Foods: 

I.  Nitrogenous  Vegetable  Foods— 

Cereals  or  Grains— Wheat  Flour  and  Bread,  Food-stuffs  made  from  meat  (Semolina,  ilacarom. 
Vermicelli),  Oats  and  Oatmeal,  Barley,  Rye,  IHaize  or  Indian  Corn,  Rice,  Millet,  Buckwheat, 
Dari  or  Durra; 

Leguminous  Plants  or  Pulses — Peas,  Beans  and  Lentils; 

Tubers  and  Roofs— Potatoes,  Sweet-potato,  Yam,  Carrots,  Turnips,  Beet-root,  Parsnip,  Jerusalem 
Artichoke,  Radishes,  Salsify; 

Herbaceous  Articles— Cabbage,  Cauliflower,  Savoy,  &c. , Spinach,  Celery,  Rhubarb,  Sea-kale,  Onion, 
Asparagus,  Lettuce,  Endive; 

Rntifs- Cucumber,  Vegetable  Marrow,  Tomato,  Apples,  Pears,  Plums,  Grapes,  Figs,  Dates,  Bananas, 
Bread-fruit,  Nuts  and  other  Fruits; 

Rimyi- Mushroom,  Morel,  Truffles; 

S'ea-ioeed— Moss,  &c. 

II.  Non-Nitrogenous  Vegetable  Foods — 

Starchy  Roods— Sago,  Corn-flour,  Arrow-root,  Tapioca  and  Cassava,  Tous-le-mois; 

Sugary  Foods — Sugar,  Treacle  and  Syrup,  Honey,  Manna; 

Vegetable  Oils. 

III.  Condiments. 

Comparison  between  Animal  and  Vegetable  Foods. 

The  Adulterations  of  Food-stuffs,  and  Unwholesome  Food. 

The  Digestibility  of  Food: 

Time  occupied  in  Digestion  of  Different  Foods; 

The  Quantity  of  Different  Foods  that  is  Digested. 

The  Principles  of  Cooking. 

The  Construction  of  Dietaries: 

Quantity  of  Food  required  per  Doy— Standard  Diet,  Starvation  Diet, 

Variations  in  Quantity  caused  by  Age,  Sex,  Work,  or  Exercise; 

The  Regulation  of  Diet  according  to  Season  or  Climate; 

Diet  for  Training; 

Economy  in  Diet— What  Kind  of  Diet  yields  Everything  required  for  Health  and  Work,  at  least  cost? 
Effects  of  Excessive  or  Deficient  Diet; 

Diet  suitable  for  Special  Bodily  Conditions — Corpulence  (Banting’s  System),  Diabetes,  Gout,  &c. 

Diets  for  Invalids  and  Infants — Beef-tea,  Artificially  Digested  Foods,  Analyses  of  ^ arious  Infants 
and  other  Prepared  Foods. 

The  Preservation  of  Food. 
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FOOD  AND  ENEEGY. 

The  Meaning-  of  “Energy.”— The  human 
body  lias  already  been  compared  to  a steam- 
engine  in  working  order.  If  the  engine  is  to 
be  kept  working  and  in  good  condition  two 
things  are  needful — (l),the  engineer  must  repair 
regularly  any  tear  and  wear,  the  result  of  the 
working  of  the  machine,  and  (2),  a regular 
supply  of  fuel  must  be  kept  up  to  maintain  the 
steam.  The  full  meaning  of  the  first  of  these 
conditions  is  plain  enough ; it  will  help  us 
materially  in  arriving  at  a proper  understand- 
ing of  the  nature  and  purpose  of  food  if  we 
consider  more  fully  what  the  second  implies. 

The  steam-engine,  as  it  stands  completed  in 
the  engineer’s  shop,  may  be  a perfect  instru- 
ment, and  yet  it  will  stand  motionless  and  idle, 
till  “ the  crack  o’  doom,”  unless  something  more 
be  supplied  to  it.  It  possesses  all  the  working 
parts,  properly  connected  together,  but  it  has 
no  motive  power.  It  lacks  the  poxoer  of  doing 
work,  that  is  it  possesses  no  energy,  for  energy” 
is  defined  as  the  power  of  doing  work.  How 
does  the  steam-engine  obtain  this  power?  It 
obtains  it  from  steam  at  high  pressure.  Steam 
at  high  pressure  possesses  energy,  energy  stored 
up,  so  long  as  the  steam  is  imprisoned  in  the 
boiler ; but  as  soon  as  the  steam  is  allowed  to 
expand  into  the  cylinder  against  the  piston-rod, 
its  energy  is  liberated,  and  appears  in  the  form 
of  mechanical  movemenc,  in  the  motion  of  the 
piston  and  the  wheels  to  which  it  is  connected. 
The  energy,  or  power  of  doing  work,  stored  uj) 
in  steam  at  high  pressure  becomes  transformed 
into  energy  liberated,  work  actually  done,  in  the 
moving  steam-engine  as  it  lifts  or  transports  the 
load  attached  to  it.  Thus  we  may  have  energy 
stored  up,  or  as  it  is  called  potential  energy, 
the  power  of  doing  work  not  in  operation,  and 
we  may  have  energy  liberated,  actual  energy, 
the  power  of  doing  work  in  actual  operation. 
There  are  many  illustrations  of  this  difference 
between  potential  or  .stored  energy  and  actual 
energy.  A water-dam  is  a store  of  energy.  The 
damrned-up  water  has  the  power  of  doing  work, 
but  so  long  as  it  is  confined  behind  its  barriers 
it  remains  oidy  potential  energy.  If  the  gates 
are  rai.sed  and  the  water  allowed  to  flow  away, 
its  energy  is  liberated,  and  in  its  course  to  the 
sea  may  turn  many  mill-wheels,  so  that  the  po- 
tential energy  of  the  dammed-up  water  becomes 
tran.sformed  into  the  actual  energy  of  the  mill- 
stones as  they  grind  the  flour.  A wound-up 
clock-spring  is  another  illustration  of  potential 
energy.  While  the  spring  is  held  by  its  catch 


j the  energy  is  stored,  but  as  soon  as  the  spring  is 
j permitted  slowly  to  uncoil,  its  energy  is  liberated, 

, becomes  actual,  and  appears  in  the  movement  of 
the  clock-work.  Thus  steam  at  high  pressure, 
a head  of  water,  a coiled  spring  are  all  illus- 
trations of  energy  in  the  potential  condition, 
capable  of  becoming  changed  into  actual  energy, 
as  soon  as  the  steam  is  permitted  to  exj)and, 
the  water  to  seek  the  low  level,  and  the  spring 
to  uncoil.  The  winds  are  illustrations  of  actual 
energy,  energy  being  liberated,  actual  energy 
which  is  utilized  by  the  sails  of  a ship  or  the 
arms  of  a windmill. 

The  Sources  of  Energy.— Now  the  ques- 
tion arises,  where  did  the  energy  in  each  case 
come  from  ? how  does  steam  or  a head  of  water 
or  a coiled  spring  come  to  possess  the  power  of 
doing  work?  Take  the  head  of  water  to  begin 
with.  It  is  plain  that  its  power  of  doing  woi'k 
is  due  to  its  position  above  the  sea-level.  As 
soon  as  it  reaches  the  sea-level  its  power  of 
doing  work  is  gone.  It  is  the  mass  of  water  in 
its  course  downwards  to  the  sea  that  can  do 
work.  It  is  also  plain  that  the  higher  the  dam 
is  above  the  sea-level,  and  the  larger  the  quan- 
tity of  water  collected  in  it,  the  more  work  will 
be  got  out  of  it,  the  larger  and  the  more  numer- 
ous may  be  the  mill-wheels  which  it  will  turn 
in  its  downward  course.  In  short,  if  the  heio-ht 
of  the  water  above  the  sea-level  be  known,  and 
the  quantity  of  water  in  the  dam,  one  could 
obtain  an  exact  idea  of  the  stored-up  energy  it 
represented,  and  of  the  amount  of  work  that 
could  be  got  out  of  the  water  in  its  descent. 
Sup])ose  two  dams,  containing  each  the  same 
quantity  of  water,  but  one  only  half  the  height 
above  sea-level  of  the  other,  the  water  flowing 
from  the  high  one  would  be  able  to  do  twice 
the  amount  of  work  done  by  the  water  from 
the  low  one.  In  short,  the  energy  of  falling 
water  is  the  same  as  that  of  a falling  weight, 
which  depends  on  the  amount  of  the  weight 
and  the  distance  through  which  it  has  to  fall. 
The  stored-up  energy  of  a head  of  water  may, 
then,  be  called  potential  energy  of  position,  and 
the  question,  how  did  the  water  come  to  possess 
energy  ? will  be  answered  if  we  can  tell  how  the 
water  came  to  be  so  high  above  the  sea-level. 
The  answer  is  easy.  The  water  is  the  collected 
rain  which  has  fallen.  And  what  is  the  rain? 
Rain  is  originally  vapour  raised  from  the  sea, 
&c.,  by  the  heat  of  the  sun.  The  warm  vapour 
passing  through  the  atmosphere  comes  into 
contact  with  colder  portions,  clouds  are  formed, 
and  finally  the  vapour  is  condensed  by  the  cold 
and  falls  as  rain.  Collected  in  the  uplands  it 
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forms  a head  of  water.  It  is  the  heat  of  the 
sun,  then,  that  raised  the  water  from  the  sea- 
level  to  the  height,  just  as  truly  as  a man  may 
raise  a weight  from  the  ground  and  place  it  in 
a high  position ; and  the  energy  of  the  head  of 
water  is  really  stored-up  energy,  which  at  a 
previous  time  had  been  liberated  from  the  sun. 
The  actual  energy  of  the  sun,  as  it  does  work 
in  raising  water  from  the  ocean  as  vapour,  be- 
comes transformed  into  the  potential  energy 
of  the  mill-dam,  and  the  potential  energy  of 
the  mill-dam  becomes  re-transformed  into  the 
actual  energy  of  the  falling  water  as  it  turns  the 
mill-wheel.  When  the  water  reaches  the  sea — 
and  part  of  it  before  that— it  may  become  again 
raised  by  the  sun’s  heat  in  the  form  of  vapour 
to  fall  as  rain  among  the  hills,  and  the  circle  of 
transformation  may  go  on  again.  The  power 
of  doing  work  possessed  by  a head  of  water  is 
thus  derived  from  the  sun.  What  of  the  energy 
of  winds?  Winds  are  due  to  differences  of  tem- 
perature in  the  air,  the  differences  producing 
currents  in  the  atmosphere.  Take  the  case  of 
the  trade-winds.  The  sun’s  rays,  beating  directly 
upon  the  equator,  heat  enormous  masses  of  air, 
which  rise  and  flow  north  and  south  towards  the 
colder  regions  of  the  poles,  while  colder  currents 
flow  in  from  both  sides  to  the  equator,  become 
heated,  and  in  their  turn  rise  and  spread  out- 
wai’ds  above.  The  energy  of  wind  currents  is 
thus  also  derived  from  the  sun. 

Let  us  think  of  the  coiled  spring,  whence  is 
its  energy  obtained  ? The  spring  was  coiled  by 
the  strength  of  someone’s  hand.  The  person 
who  turned  the  key  expended  energy,  did  work, 
in  the  act.  But  the  energy  liberated  from  the 
muscles  of  his  hand  and  arm  as  he  turned  the 
key  was  not  lost ; it  was  being  stored  in  the 
coiling  spring,  and  would  again  be  liberated  in 
keeping  the  clock-work  going.  The  energy  of 
the  person’s  muscle  was  derived  from  food  con- 
sumed, and  we  shall  see  by  and  by  (p.  528) 
that  this  energy  too  is  in  its  origin  traceable 
back  to  the  sun. 

Now  let  us  return  to  the  steam-engine;  its 
energy  is  derived  from  pressure  of  steam,  but 
how  is  the  potential  energy  of  steam  at  high 
pressure  obtained?  The  steam  is  raised  from 
water,  placed  in  a boiler  over  a furnace  in 
which  fuel,  let  us  say  coal,  is  burned.  It  is  the 
heat  derived  from  burning  coal  that  raised  the 
steam  so  abundantly.  So  that  the  mechanical 
work  done  by  the  engine  is  derived,  through 
pressure  of  steam,  from  the  energy  of  heat.  It 
appears,  then,  so  far  as  the  steam-engine  is  con- 
cerned, that  the  energy  it  liberates  in  doing 


work  is  derived  from  coal.  The  coal  is  the 
stoi'e  of  energy,  a mass  of  potential  energy,  and, 
in  the  act  of  burning,  its  stored-up  energy  is 
liberated  and  appears,  through  the  medium  of 
the  mechanical  pai'ts  of  the  engine,  as  mechani- 
cal work.  But  how  does  the  coal  come  to  be 
a store  of  energy  — what  is  coal?  Of  every 
pound  of  coal  rather  more  than  fths  consist  of 
the  chemical  element  called  cai’bon.  Now  car- 
bon has  a strong  attraction  for  oxygen  gas,  the 
chief  gas  in  ordinary  atmospheric  air.  When 
carbon  and  oxygen  unite,  there  is  formed  a third 
substance,  which,  in  ordinary  circumstances,  is 
a colourless  gas.  This  union  takes  place  with 
such  force  that  an  enormous  quantity  of  heat 
is  produced.  If  any  two  bodies  are  caused 
violently  to  clash  together  heat  is  produced  by 
the  force  of  collision.  If  cold  iron  be  rapidly 
hammered  on  an  anvil,  in  a short  time  it  will 
be  perceptibly  warm.  The  particles  of  carbon 
having  a strong  chemical  attraction  for  the 
particles  of  oxygen  gas,  as  soon  as  they  get  the 
opportunity  they  rush  together,  and  the  collision 
of  the  uniting  particles  liberates  heat.  So,  at 
least,  we  may  explain  it  to  our  minds.  To  this 
process  of  uniting  with  oxygen  the  terms  burn- 
ing, combustion,  or  oxidation  are  applied.  If 
we  were  to  express  in  scientific  terms  such  an 
ordinary  everyday  fact  as  that  “the  fire  burns,” 
we  might  say  “ the  coal  is  undergoing  oxidation 
in  the  grate.”  It  is  not  necessary  to  speak  by 
the  card  in  this  way,  but  it  is  very  necessary  to 
remember  that,  when  the  fine  burns,  what  is 
really  happening  is  that  the  carbon,  of  which 
the  coal  mainly  consists,  is  uniting  with  the 
oxygen  contained  in  the  air,  with  the  result 
that  carbonic  acid  gas,  among  other  products, 
is  formed  and  escapes  up  the  chimney,  and  a 
great  amount  of  heat  is  given  off  by  the  force 
of  the  chemical  combination.  In  the  case  of 
coal  the  union  with  oxygen  needs  encouragement 
to  begin  with,  and  the  needed  encouragement 
is  afforded  by  applying  a light  to  the  coal. 
Once  it  has  made  a start  it  goes  on,  however, 
vigoi’ously,  provided  the  supply  of  oxygen  is 
plentiful,  provided,  that  is,  there  is  plenty  of  air, 
and  a draft  of  air  to  bring  fresh  supplies  to  the 
fire.  Everybody  knows  that,  if  the  chimney 
“will  not  draw,”  the  fire  goes  out,  that  is,  there 
is  not  sufficient  draft  to  bring  fresh  supplies  of 
air  (which  contains  the  oxygen)  quickly  enough 
to  permit  the  i;nion  to  go  on.  If  the  fire  is 
languishing,  someone  goes  for  the  bellows  and 
speedily  blows  the  fire  into  a blaze  ; that  is,  by 
means  of  the  bellows  large  quantities  of  oxygen 
are  quickly  driven  into  the  fire,  and  the  rate 
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of  chemical  combustion  is  so  much  increased 
that  the  heat  becomes  very  great.  It  is  in  tliis 
process  of  union  with  oxygen,  then,  or  oxidation 
process,  that  heat  is  liberated;  and  heat  is  liber- 
ated wherever  that  process  occurs.  The  heat 
may  not  be  perceptible  if  the  process  is  slow, 
but  wherever  the  process  is  very  rapid  the  heat 
is  gi'eat.  We  are  thus  enabled  to  undei-stand 
that  the  energy  of  heat  as  thus  derived  is  the 
result  of  the  energy  of  chemical  attraction. 

But  we  have  not  yet  answered  fully  the  ques- 
tion of  the  source  of  the  energy  of  coal.  How 
did  carbon  come  to  be  in  the  form  of  coal? 
Coal  is  derived  from  vegetable  matter.  Beds  of 
coal  were  originally  masses  of  vegetation,  per- 
haps in  some  inimeval  forest.  The  vegetable 
matter  has  become  covered  over,  and,  under  the 
influences  of  temperature,  moisture,  and  pres- 
sure, chemical  changes  have  gone  on  in  the  slow 
course  of  ages,  which  have  resulted  in  convert- 
ing the  original  plants,  shrubs,  and  trees  also, 
it  may  be,  into  masses  of  coal.  The  carbon, 
then,  of  the  coal  has  originally  formed  part  of 
the  structure  of  a living  plant.  Now  the  carbon 
does  not  exist  in  the  living  plant  in  the  simple 
form  of  the  chemical  element,  but  built  up  into 
highly  complex  compounds  in  the  form  of  fats, 
oils,  starches,  and  sugars.  All  these  are  com- 
pounds of  carbon  manufactured  or  built  up  by 
the  plant  in  the  course  of  its  life.  The  plant 
obtains  the  carbon,  which  it  thus  builds  up, 
from  the  atmospheric  air,  in  which  it  exists  in 
the  form  of  the  gas  we  have  already  mentioned, 
carbonic  acid  gas.  I hat  gas,  we  have  seen,  is  a 
chemical  compound  of  carbon  and  oxygen,  and 
the  plant  seizes  upon  this  compound  in  the  air, 
splits  it  uj),  liberates  the  oxygen,  retains  the 
carbon  and  builds  it  up  in  its  body  into  the 
complex  fats,  starches,  &c.  In  this  building-up 
process  the  plant  does  work,  just  as  a man  does 
work  in  lifting  a weight  or  coiling  a spring,  and 
the  energy  it  thus  expends  is  stored  up  in  its 
body  in  the  starch  or  fat  it  has  manufactured, 
just  as  a man  stores  up  the  energy,  expended  in 
lifting  the  weight  or  coiling  the  spring,  in  the 
weight  he  Inas  lifted  or  the  spring  he  has  coiled, 
rhe  plant,  therefore,  stores  energy  in  the  com- 
plex carbon  compounds  it  produces.  Where 
did  the  plant  get  the  energy  to  do  this?  It  has 
been  shown  that  the  plant  can  only  separate 
carbon  from  the  atmosphere  and  liuild  it  up  in 
its  own  body  under  the  influence  of  the  sun’s  rays. 
Unle.ss  the  sun’s  rays  were  poured  upon  it  it 
would  cease  to  do  this  and  die.  In  the  end  it 
comes  to  this,  then,  and  this  is  the  important 
point,  that  the  energy  of  the  plant  is  derived 


from  the  sun,  and  that  the  energy  of  the  sun’s 
rays  is  stored  up  in  the  plant  in  the  form  of  fats, 
oils,  sugars,  and  starches,  and  such  carbon  com- 
pounds. This  stored-up  energy  becomes,  under 
the  influence  of  temperature,  pressure,  &c., 
already  referred  to,  the  stored-uj)  energy  of  coal. 
When  we  burn  coal  we  liberate,  by  the  agency 
of  chemical  combination,  the  energy  which, 
countless  years  before,  the  plant  had  stored  up 
from  the  sun’s  rays,  and,  by  approj^riate  means, 
convert  it  into  the  energy  of  steam  at  high  pres- 
sure, and  then  obtain  it  as  work  done  in  the 
form  of  mechanical  motion. 

Thus  we  find  the  energy  of  a head  of  water, 
of  currents  of  air,  and  of  coal,'  are  ultimately 
derived  from  the  sun,  from  which  source  there 
thus  really  proceeds  practically  all  the  power  of 
doing  terrestrial  work. 

In  the  case  of  coal  w^e  see  a remarkable  circle 
of  changes  similar  to  that  observed  in  the  case 
of  a head  of  water.  The  plant  stores  the  energy 
of  the  sun ; in  time  the  stored  energy  reaches 
us  as  coal.  We  burn  the  coal  and  liberate  the 
energy.  In  this  act  carbonic  acid  gas  is  formed 
and  passed  into  the  atmosphere.  The  plant 
seizes  upon  the  gas  and  under  the  influence  of 
the  sun  again  converts  the  carbon  into  a store 
of  energy,  to  be  again  liberated,  and  so  on. 

Further,  we  have  traced  the  building  up  of 
fats,  oils,  starches,  and  sugars  in  the  plant  to 
the  energy  of  the  sun.  But  these  form  a large 
portion  of  man’s  food,  and  the  exclusive  food 
of  animals  used  by  man  for  food— the  ox,  sheep, 
&c.  The  food  of  man  is  then  the  stored-up 
energy  of  the  sun,  which  man  takes  into  his 
body.  In  his  body  he  liberates  that  energy  in 
the  form  of  heat  and  mechanical  work,  so  that 
the  energy  he  expends  in  lifting  a weight,  coil- 
ing a spring,  &c.,  is  energy  derived  originally 
from  the  sun. 

The  Conservation  and  Transformation 
of  Energy. — In  the  preceding  paragraphs  we 
have  had  illustrations  of  the  fact,  the  discov- 
ery and  proof  of  which  form  one  of  the  chief 
triunj])hs  of  modern  science,  that  energy  is  never 
lost.  When  energy  seems  to  disappear,  in  reality 
it  does  not  do  so;  it  simply  assumes  another 
foim.  The  energy  of  chemical  action  may  be- 
come transformed  into  the  energy  of  heat,  that 
of  heat  may  assume  the  form  of  mechanical 
work.  The  energy  expended  in  the  form  of 
mechanical  work,  as  in  lifting  a weight,  is  not 
lost,  but  becomes  potential  energy  of  position, 
for  the  weight  as  it  descends  may  do  work  or 
liberate  heat  and  so  on.  Thus  we  have  an  idea 
of  what  is  meant  by  the  modern  law  of  the 
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conservation  of  energy,  the  law  which  states 
that  energy  is  never  lost,  and  also  of  what  is 
meant  by  the  transformation  of  energy,  which 
explains  what  takes  place  when  energy  seems 
to  disappear.  The  right  understanding  of  this 
is  of  the  utmost  importance  in  our  study  of 
foods. 

The  Energy  of  Heat  and  of  Mechanical 
Work.— I jet  us  return  again  to  our  illustration 
of  the  steam-engine.  We  have  seen  that  the 
power  of  doing  work  possessed  by  the  steam- 
eno-ine  is  obtained  from  the  coal  in  the  form  of 

o 

heat.  If  it  is  true  that  energy  is  never  lost,  and 
if  we  suppose  our  engine  to  be  a perfect  one, 
so  that  all  the  heat  given  off  from  the  coal  is 
converted  into  work  done  by  the  engine,  then 
the  amount  of  work  which  the  engine  can  do 
ought  to  be  exactly  measured  by  the  amount  of 
heat  given  olf  from  the  coal.  Is  this  true? 
Does  a certain  amount  of  heat  always  represent 
a certain  amount  of  mechanical  work,  so  that 
given  a certain  amount  of  heat,  one  can  calculate 
from  it  the  amount  of  mechanical  work,  assum- 
ing that  all  the  energy  of  heat  is  converted  into 
work  done?  There  is  such  a definite  relation, 
and  it  was  proved  by  two  men,  working  inde- 
pendently of  one  another,  Julius  Robert  Mayer 
(1842),  a Schwabian  physician,  and  James  Pres- 
cott Joule  ( 1845-1847  ),  a manufactui’er  of 
Manchester.  To  determine  the  relationship, 
it  is  plain  one  must  have  to  begin  with  stand- 
ards of  measurement  for  heat  and  work  done, 
just  as  to  determine  the  weight  of  any  body  one 
must  have  a standard  of  weight,  namely,  the 
pound  weight.  The  standard  measure  of  heat 
is  the  amount  of  heat  necessary  to  raise  the 
temperature  of  one  pound  weight  of  water  at 
the  freezing-point  one  degree  on  the  Fahrenheit 
scale.  This  amount  of  heat  is  called  the  unit  of 
heat,  and  is  called  the  calorie,  as  the  standard 
of  weight  is  called  the  pound,  or  the  standard 
of  length  the  yard.  Ten  pounds  weight  of  water 
heated  by  1 degree  Fahrenheit  represent  10 
heat  units,  or  10  calories.  The  standard  of 
work  is  the  amount  of  work  done  in  raising 
a weight  of  1 pound  1 foot  high.  This  is  the 
unit  of  woi’k  or  the  foot-pound.  When  a man 
raises  a weight  of  1 stone  1 foot  high,  he  is 
said  to  do  14  foot-pounds  of  work,  a,nd  if  he 
laises  2 stones  (28  pounds)  10  feet  high,  lie  does 
280  (28  multiplied  by  10)  foot-pounds  of  work. 
Now,  the  question  is,  is  there  any  exact  relation 
between  the  calorie,  or  unit  of  heat,  and  the 
foot-pound,  or  unit  of  work?  for  if  there  is,  it 
will  be  necessary  only  to  measure  how  many 
units  of  heat  are  given  off  fi’om  the  burning 


of  1 pound  of  coal  to  determine  how  much 
mechanical  work  can  be  got  out  of  the  energy 
thus  liberated  from  the  coal.  Now,  we  have 
said  that  a man  ex])ends  energy  in  raising  a 
weight  to  a certain  height,  and  the  quantity  of 
energy  depends  on  the  weiglit  and  the  height 
to  which  he  has  lifted  it;  and  further,  that  the 
energy  thus  expended  is  stored  up  in  the  weight ; 
when  the  weight  is  allowed  to  fall  the  energy  is 
libei’ated.  If  the  weight  have  a cord  attached 
to  it  and  the  cord  be  wound  round  some  piece 
of  clock-work,  the  liberated  energy  will  be  em- 
ployed in  doing  work.  If  a weight  of  10  lbs.  be 
raised  50  feet,  then  it  has  stored  up  in  it  500 
foot-pounds  of  energy.  Well  then,  to  determine 
the  relation  between  heat  and  mechanical  work, 
Joule  used  an  ajDparatus  represented  in  Fig.  190. 


Fig.  190. — J oule's  Apparatus  for  the  Determination  of  the 
Mechanical  Equivalent  of  Heat. 


It  consisted  of  a box  in  which,  fixed  to  an  axle, 
was  a set  of  eight  small  paddles  {p).  The  axle  pro- 
jected out  of  the  box  and  had  wound  round  it 
a cord,  which  passed  over  a drum,  and  con- 
nected to  the  cord  was  a certain  weight  {iv). 
When  the  weight  was  allowed  to  fall,  the  drum 
revolv'^ed,  the  axle  was  turned  and  with  it  the 
paddles  in  the  box.  The  box  contained  a 
weighed  quantity  of  water,  the  temperature  of 
which  was  taken.  The  revolving  paddles  agi- 
tated the  water.  A theimometer  {t)  fitted  into 
the  box  dipped  into  the  water.  If  the  water 
became  warmer  the  thermometer  indicated  the 
amount  of  heat.  Joule  allowed  the  weight  to 
fall,  causing  the  water  to  be  churned,  and  then 
he  found  that,  by  the  churning,  the  water  was 
warmed.  That  is  to  say,  the  energy  liberated 
by  the  falling  weight,  was  transformed  into  the 
mechanical  work  of  the  revolving  paddles,  and 
that  again  was  transformed  into  the  energy 

of  heat.  Joule  found  that  by  a weight  of  1 lb. 
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falling  V72  feet,  1 lb.  weight  of  water  was  raised 
one  degree  in  temperature.  That  is  to  say,  772 
units  of  work,  or  foot-pounds,  were  equal  to  1 
unit  of  heat  or  1 calorie.  We  have  seen  that  the 
energy  liberated  by  a weight  of  1 lb.  falling  772 
feet  is  the  same  amount  of  energy  as  is  expended 
in  raising  1 lb.  772  feet  high.  So  that  we  might 
put  tlie  result  thus : the  amount  of  energy 
which,  appearing  as  heat,  will  warm  1 lb.  of 
water  by  1 degree  Fahrenheit,  will,  if  converted 
into  mechanical  work,  raise  1 lb.  weight  772 
feet  in  the  air,  or,  what  is  the  same  thing,  will 
raise  772  pounds  1 foot  high.  This  number 
772  is,  therefore,  called  the  mechanical  equiva- 
lent of  heat.  In  short,  1 unit  of  heat  is  equal 
to  772  units  of  work.  If,  then,  a certain  mass 
of  coal  yields  10  heat  units,  we  can  tell  how 
much  work  it  represents.  Multiply  by  772. 
The  energy  stored  up  in  the  coal,  if  all  converted 
into  mechanical  work,  will  raise  7720  pounds 
1 foot  high,  or  1 pound  7720  feet  high.  Similarly, 
if  the  weight  of  a ton  has  been  raised  10  feet 
high,  we  can  tell  how  much  heat  that  represents. 
One  ton  is  equal  to  2240  pounds.  That  has 
been  raised  10  feet,  so  that  22,400  foot-pounds 
of  work  have  been  done.  But  772  foot-pounds 
are  equal  to  1 heat  unit.  Therefore  22,400 
divided  by  772  will  give  the  amount  of  heat, 
in  heat  units,  represented  by  the  raising  of 
the  ton  weight.  It  is  equal  to  fully  29  heat 
units. 

Here,  then,  is  a means  of  determining  the 
amount  of  energy  stored  up  in  any  substance, 
such  as  coal,  wood,  oil,  &c.  It  is  only  necessary 
to  burn  a given  weight  of  the  substance,  say 
1 pound,  and  to  find  how  much  water  the  heat 
produced  will  warm  by  1 degree  Fahrenheit. 
The  figure  obtained  expresses  the  units  of  heat, 
or  calories,  yielded  by  the  substance,  and  this, 
multiplied  by  772,  gives  the  mechanical  work 
which  the  energy  stored  up  in  the  1 lb.  of  sub- 
stance might  perform,  sujjposing  all  the  heat 
could  he  converted  into  mechanical  work. 

Now,  various  observers  have  determined  by 
experiments  the  amount  of  heat  given  off  from 
very  many  different  substances,  so  that  there  are 
now  ready  to  one’s  hands  the  means  of  determin- 
ing tlie  value  of  these  substances  for  the  doing  of 
work.  The  method  by  which  the  results  were 
obtained  it  will  be  interesting  to  note.  The 
instrument  u.sed  to  determine  the  amount  of 
heat  given  off  by  a body  in  burning  is  called  a 
calorimeter,  or  measurer  of  heat.  It  is  repre- 
sented in  Fig.  191.  It  consists  of  a small  chamber 
(c)  within  a much  larger  one  (d).  The  space  be- 
tween the  two  chambers  is  filled  with  water,  the 


quantity  of  which  is  measured.  A tliei  mometer 
(t)  dips  into  the  w^ater  to  indicate  the  tempera- 
ture. In  the  innerchamber  is  placed  the  substance 
to  be  burned.  The  heat  given  oil’  in  the  process 


Fig.  191. — Dulong's  Calorimeter  for  Combustion  of  Gases. 

The  gas  to  be  burned  enters  by  h,  oxygen  for  combustion  by  / or  p, 
and  the  products  of  combustion  pass  off  by  the  worm  s,  s. 

of  burning  is  communicated  to  the  water,  various 
careful  arrangements  being  made  to  prevent  it 
being  otherwise  lost.  When  all  the  substance 
has  been  burnt,  the  temperature  of  the  water  is 
read  off,  and  as  the  quantity  of  water  is  known, 
the  units  of  heat  are  readily  ascertained.  It  has 
been  determined  by  such  means  that  1 lb.  of 
wood  charcoal,  if  completely  burned,  will  yield 
8080  heat  units,  that  is  will  raise  the  tempera- 
ture of  8080  pounds  weight  of  water  by  1 degree 
Fahrenheit.  This  heat  we  have  seen  is  the 
result  of  the  chemical  union  of  the  carbon,  of 
which  charcoal  consists,  with  oxygen.  Now, 
there  is  a gas  called  hydrogen,  which,  when 
chemically  combined  with  oxygen,  forms  water. 
This  gas  burns.  It  is  its  presence  in  ordinary 
coal-gas  that  makes  the  gas  burn.  When 
hydrogen  is  burned  with  a stream  of  oxygen 
a flame  of  most  intense  heat  is  jiroduced.  It 
is  this  flame  directed  on  a cylinder  of  lime 
that  gives  the  intense  light,  the  lime-light,  so 
commonly  used  for  magic  lanterns.  One  pound 
weight  of  hydrogen  when  completely  burnt 
yields  no  less  than  34,460  units  of  heat. 

We  see,  then,  what  an  enormous  quantity  of 
heat  is  given  off  by  carbon  and  hydrogen,  and 
we  have  learned  hovv,  from  the  quantity  of  heat, 
we  can  determine  the  value  of  these  substances 
for  the  production  of  mechanical  work.  Any- 
one who  thoroughly  understands  this  is  pro- 
vided with  the  means  of  estimating  the  value 
of  different  substances  used  as  food-stuffs. 
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Food  as  a Store  of  Energy.— In  tlie  pre- 
vious paragraphs  it  has  been  necessary  to  notice 
that  fats,  oils,  starches,  sugars,  are  built  up  by 
the  plant  out  of  chemical  elements,  which  they 
obtain  from  the  atmosphere  and  also  from  the 
soil.  Now  these  different  kinds  of  food-stuffs 
all  consist  of  three  elements,  carbon,  hydrogen, 
and  oxygen,  but  arranged  and  combined  in  a 
highly  complex  way.  We  have  seen,  moreovei', 
that  the  building  up  of  these  elements  implies 
the  expenditure  of  energy,  and  that  the  energy 
expended  in  the  process  is  stored  up  in  the 
manufactured  substances.  If  these  substances 
be  broken  down  and  reduced  to  their  elemen- 
tary form,  the  stored-up  energy  will  be  liber- 
ated. This  breaking  down  can  be  effected  by 
the  process  of  oxidation  or  burning,  by  which 
the  carbon  unites  with  oxygen  to  form  carbonic 
acid  gas,  and  the  hydrogen  unites  with  oxygen 
to  form  water.  The  oxygen  contained  within 
the  substances  themselves  is  used  for  the  pi’o- 
cess,  but  is  not  sufficient,  and  more  requires  to 
be  supplied  from  without.  In  the  oxidation 
process,  whether  it  takes  place  rapidly  or  slowly, 
the  stored-up  energy  is  released  in  the  form  of 
heat,  and  from  the  quantity  of  heat  liberated 
can  be  estimated,  in  the  way  already  desci’ibed, 
the  value  of  the  food-stuff  for  the  production  of 
mechanical  work.  This  is  true  not  only  of  the 
fats,  starches,  &c.,  that  may  be  stored  up  in  a 
plant,  which,  from  one  point  of  view,  may  be 
considered  as  something  apart  from  the  body  of 
the  j)lant  itself,  but  is  true  also  of  the  tissue  of 
the  plant  itself,  of  the  living  matter  or  proto- 
plasm of  the  plant,  within  which  the  living 
processes  of  the  plant  are  accomplished.  The 
protoplasm  or  living  tissue  of  plants,  as  of  ani- 
mals, consists  mainly  of  four  elements,  the  three 
already  named,  carbon,  hydrogen,  and  oxygen, 
and  another  of  infinite  importance,  nitrogen, 
along  with  sulphur  and  sometimes  phosphorus. 
If  a plant  be  burned,  the  protoplasm  becomes 
oxidized  into  carbonic  acid  gas,  and  water,  and 
also  into  ammonia,  the  ammonia  containinsf  all 
the  nitrogen,  which  had  existed  in  the  organ- 
ized matter  of  the  plant,  the  oxidation  being 
accompanied  as  before  by  the  liberation  of 
energy  in  the  form  of  heat.  Animals  feed  on 
plants,  some  of  them  exclusively,  and  build  up 
the  compounds  found  in  the  vegetable  food  into 
still  more  complex  substances  in  their  own  body, 
forming  thei-eby  muscle,  blood,  bone,  fat  and 
so  on.  Part  of  the  food  is  never  built  up 
into  the  body  of  the  animal,  but  stays  in  the 
body  only  long  enough  to  be  broken  down  into 
simpler  and  unorganized  bodies,  in  order  that 


the  energy  contained  within  it  may  be  liberated 
for  the  use  of  the  animal.  Man  consumes  as 
food  both  vegetable  and  animal  structures,  uses 
it  partly  to  build  up  the  stiucture  of  his  own 
body,  and  breaks  part  of  it  down  into  elemen- 
tary substances  in  order  to  obtain  from  it  the 
stored  enei'gy  it  contains.  Food,  then,  whether 
animal  or  vegetable,  consists  of  elementary  sub- 
stances built  up  into  complex  forms,  and  the 
energy  which  it  thus  contains  may  be  liberated 
as  heat  by  the  process  of  burning.  Various  ex- 
periments, conducted  by  Professor  Frankland, 
of  the  Poyal  School  of  Mines,  and  others,  have 
been  carried  out  for  the  purpose  of  accurately 
determining  the  value  of  different  food-stuffs 
for  mechanical  work  by  the  amount  of  heat 
liberated  from  them  in  process  of  combustion. 
The  method  adopted  was  that  of  the  calorimeter 
already  described.  The  following  table  gives 
the  results  obtained  by  Frankland.  It  expresses 
the  amount  of  heat  in  heat  units  obtained  by  com- 
pletely burning  in  the  calorimeter  1 lb.  of  each 
substance  named.  The  food-stuff  was  employed 
in  its  natural  condition,  that  is  without  previous 
drying,  unless  when  stated  to  the  contrary. 


Name  of  Food-Stuff.  Heat  units  per  Ib.i 

Cod-liver  oil, 9107 

Butter, 7264 

Cocoa  nibs, 6873 

Cheese  (Cheshire), 4647 

Bread-crust, 4459 

Oatmeal, 4004 

Flour, 3936 

Pea-meal, 3936 

Arrow-root,  3912 

Ground  rice, 3813 

Yolk  of  egg, 3423 

Lump-sugar,  3348 

Commercial  grape-sugar, 3277 

Hard-boiled  egg, 2383 

Bread-crumb,  2231 

Ham  (boiled),  1980 

Mackerel, 1789 

Beef  (lean), 1567 

Veal, 1314 

Guinness’s  stout, 1076 

Potatoes, 1013 

Whiting, 904 

Bass’s  ale, 775 

White  of  egg,  671 

Milk, 662 

Apples, 660 

Carrots, 527 

Cabbage, 434 


1 Frankland  used  the  French  thermometric  scale,  the 
Centigrade  scale.  To  heat  1 lb.  of  water  by  1°  on  the  Centi- 
grade scale  recjuires  1389  units  of  work,  while,  as  we  have 
seen,  7V2  is  the  figure  for  the  Fahrenheit  scale.  To  convert 
heat  units  on  the  Centigrade  scale,  therefore,  multiply  by 
1389,  and  to  convert  units  of  work  into  heat  units  on  the 
same  scale  divide  by  1389. 
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By  performing  the  appropriate  calculation 
we  might  exj)ress  the  value  of  the  energy  liber- 
ated from  each  substance  in  terms  of  mechani- 
cal work.  Thus  from  these  figures  we  find  that 
the  total  energy  liberated  from  1 ounce  of  butter 
would,  if  all  could  be  converted  into  mechanical 
work,  raise  281  tons  1 foot  high.^  Other  illus- 
trations are  given  in  the  table. 

1 ounce  of  butter  is  equal  to  281  tons  raised  1 foot. 


) J 

oatmeal  , , 

152 

> > 

beaf  (lean)  ,, 

55 

>> 

milk  , , 

24 

carrots  , , 

20 

5 > 

cabbage  , , 

16 

&c. 

&c. 

If  one  carefully  examines  this  list,  one  or  two 
points  of  great  interest  speedily  reveal  them- 
selves. The  first  glance  shows  that  fats  and  oils 
head  the  list,  they  yield  the  greatest  amount  of 
energy.  Cocoa  nibs  rank  very  high;  but  when 
we  examine  the  composition  of  cocoa  nibs  we 
find  they  contain  50  per  cent  of  fat,  so  that  it  is 
really  because  of  their  contained  fat  that  they 
have  so  great  value  as  stores  of  energy.  Next 
to  the  fatty  substances  come  the  starchy.  Ar- 
rowroot consists  mainly  of  starchy  material, 
while  dour  consists  of  starch  to  the  extent  of 
nearly  75  per  cent,  and  meal  to  63  per  cent.  If  we 
ask  how  oatmeal  has  a higher  value  than  flour 
or  arrow-root,  the  answer  is  that  oatmeal  con- 
tains also  10  per  cent  of  fat,  while  flour  contains 
less  than  1 per  cent,  and  arrow-root  contains 
none.  It  is,  then,  the  fat  in  oatmeal  that  causes 
it  to  rank  above  flour,  &c.,  as  a store  of  energy. 
Again  look  at  the  difference  between  yolk  of 
egg  alone  and  the  whole  egg  in  the  amount  of 
energy  they  yield.  Here  again  it  is  a cpiestion 
of  fat.  In  the  yolk  of  egg  there  is  30  per  cent 
of  fat,  but  when  one  takes  white  and  yolk  mixed, 
as  the  white  contains  no  fat,  the  percentage  of 
fat  in  the  whole  is  reduced  to  11.  Thus  1 lb. 
of  yolk  is  of  more  value,  as  a store  of  energy, 
than  1 lb.  of  mixed  white  and  yolk.  It  is  a 
similar  circumstance  that  gives  to  mackerel  a 
higher  value  as  a stoi’e  of  energy  than  is  pos- 
sessed by  whiting.  Mackerel  contains  fully  four 
times  the  quantity  of  fat  that  whiting  does. 
Thus  the  list  shows  that,  regarding  food-stuffs 
as  stores  of  energy,  fats  take  the  highest  rank. 


1 1 lb.  of  butter  gives  7264  heat  units.  To  get  the  equiva- 
lent in  mechanical  work,  multiply  by  1389.  The  result  is 
10,089,696  in  foot-pounds  per  pound  of  butter.  'J'hat  is 
equal  to  630,606  foot-pounds  per  ounce  of  butter.  630,606 
divided  by  112  expresses  the  same  amount  in  hundred- 
weights, namely  5630;  and  that  again  divided  by  20,  ex- 
presses the  amount  in  foot-tons,  namely  281. 


starchy  and  sugary  food-stuffs  come  next,  and 
meaty  substances  (lean  beef),  &c.,  are  poorer  in 
the  amount  of  energy  they  yield  than  either. 
This  has  been  further  shown  by  the  results  of 
actual  experiments  on  dogs,  in  which  it  was 
found  that 

100  parts  of  fat  yielded  as  much  heat  and  energy 
for  work  as 
232  ,,  ,,  starch, 

234  ,,  ,,  cane-sugar, 

and  243  ,,  ,,  lean  meat. 

Is  there  any  reason  for  this  high  value  of  fat 
as  a source  of  energy?  When  fat  is  analysed 
it  is  found  that  of  every  100  parts 

79  consist  of  carbon,  and 
11  ,,  of  hydrogen 

and  only  10  of  oxygen.  That  is  90  of  the  100 
parts  are  combustible  or  oxidizable  substances. 
Starch,  on  the  other  hand,  contains  in  every  100 

45  parts  of  carbon  and 
6 ,,  of  hydrogen, 

a total  of  51  parts  only  of  combustible  substance, 
the  remaining  49  consisting  of  oxygen  with 
which  the  burning  is  partly  effected.  Sugar 
consists  of 

43  parts  carbon,  and 
6 , , hydrogen 

in  the  hundred,  a total  of  49.  The  enormous 
quantity  of  heat  liberated  by  the  burning  of 
carbon  and  hydrogen  has  been  already  indi- 
cated (on  p.  530),  and  when  we  find  fat  contain- 
ing  90  |)arts  in  100  of  these  elements  as  against 
51  in  starch  and  49  in  sugar,  the  reason  of  the 
high  value  of  fat  as  a source  of  energy  is  ap- 
parent. 

Now  it  will  naturally  occur  to  everyone,  who 
considers  the  figures  that  have  been  given,  that 
the  amount  of  energy  represented  as  mechanical 
work  given  off,  from  the  burning  of  the  food- 
stuffs named,  is  too  great  for  belief.  It  seems 
absurd  to  think  that  1 ounce  of  butter  will  yield 
heat,  which,  if  transformed  into  xvork  done, 
will  raise  281  tons  1 foot  high.  The  amount  of 
heat  stated  is  actually  given  off,  and  has  been 
determined,  as  stated,  by  actual  experiments  in 
the  calorimeter.  In  estimating  the  mechanical 
work  that  heat  represents,  it  has  been  assumed 
that  all  the  heat  is  transformed  into  mechanical 
work.  Blit,  as  a matter  of  fact,  no  engine  has 
been  devised,  or  can  be  devised,  capable  of  util- 
izing all  the  heat  obtained  from  the  burning 
of  the  fuel,  and  converting  it  into  mechanical 
work.  In  the  most  perfect  machine  yet  con- 
structed it  has  been  found  possible  to  convert 
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only  |th  part  of  the  heat  into  work.  It  is  the 
aina  of  engineers  to  construct  engines  that  will 
utilize  as  much  of  the  heat  as  possible,  and 
yet  this  is  the  best  result  they  have  obtained. 
They  do  not  wish  the  engine  to  become  heated, 
for  that  means  wasting  the  energy  of  the  fuel. 
In  the  animal  body  the  energy  derived  from 
food  is  converted  into  mechanical  work  to  a 
much  greater  extent  than  can  be  effected  by 
any  steam-engine.  It  has  been  estimated,  for 
example,  that  the  horse  can  transform  32  per 
cent  of  the  energy  obtained  from  food  into 
work,  that  the  ox  can  transform  43  per  cent, 
and  man  can  transform  53  per  cent.  So  that  in 
this  respect  the  human  body  is  far  ahead  of  the 
most  perfect  engine  that  man  has  yet  been  able 
to  construct.  But,  in  the  case  of  the  animal 
body,  the  energy  of  food  that  appears  as  heat, 
and  is  not  transformed  into  work,  is  not  lost.  It 
is  necessary  to  heat  the  animal  body  and  to 
maintain  its  warmth  at  a certain  degree,  which 
is  usually  higher  considerably  than  that  of  the 
external  temperature.  Because  the  body  is  con- 
tinually in  contact  with  an  atmosphere  colder 
than  itself,  a large  quantity  of  heat  is  continually 
being  given  off  from  the  body.  Heat  is  con- 
stantly being  lost  in  the  evaporation  of  the 
sweat,  in  heating  the  air  given  out  from  the 
lungs,  in  heating  the  discharges  from  the  body, 
&c.  The  quantity  of  enei’gy  consumed  in  this 
way,  in  24  hours,  has  been  calculated  as  equal  to 
2,839,000  units  of  heat,  or  a heat  sufficient  to 
raise  about  62  pounds  of  water  from  freezing- 
point  to  boiling  point  (Gamgee).  But  energy  is 
not  only  being  constantly  expended  in  the  body 
in  this  way,  it  is  also  being  expended  in  large 
amount  in  doing  work  of  which  there  is  no  ex- 
ternal sign.  The  heai’t  is  regularly  contracting, 
driving  the  blood  through  the  body.  The  work 
it  does  “might  be  estimated  without  exaffo’era- 
tion  as  at  least  equal  in  24  hours  to  the  work 
expended  in  lifting  120  tons  to  the  height  of  1 
foot,  while  almost  certainly  it  would  greatly 
exceed  this  estimate.  That  is  to  say,  that  the 
heart  of  a person,  who  is  almost  absolutely  at 
rest,  does  an  amount  of  work  which  is  a sensible 
fraction  of  the  external,  or,  to  use  a popular  ex- 
pression, the  manual  labour  performed  in  the 
working  day  of  a hard  working  lal)ourer.”  Over 
and  above  this,  there  is  the  work  being  reguhu'ly 
done  by  the  muscles  of  respiration  in  expanding 
the  chest  against  considerable  resistance.  If  all 
these  things  are  taken  into  account,  it  will  be- 
come apparent  that  there  will  not  be  left  over  a 
very  large  balance  of  energy  derived  from  the 
food  for  the  performance  of  external  work. 


Moreover,  one  must  not  forget  that  when  a man 
simply  walks  about  he  is  transporting  the  weight 
of  his  body,  and  when  he  walks  up  a stair  he  is 
raising  the  weight  of  his  body  so  many  feet  into 
the  air.  Thus  a man  weighing  11  stones  (154 
lbs.)  going  up  a step  6 inches  high,  does  77  foot- 
pounds of  woi'k  in  carrying  up  his  body,  and  if 
he  goes  up  a stair  of  12  steps  20  times  a day, 
in  this  exercise  alone  he  does  16  foot-tons  of 
work.  The  same  man  in  walking  one  mile  does 
nearly  17f  foot-tons  of  work  in  the  mere  trans- 
porting of  his  own  weight. 

All  this  time  we  have  been  arguing  from 
figures  derived  fi’om  the  burning  of  food-stuffs 
in  the  calorimeter.  It  is  time  now  to  say  that 
it  appears  that  food-stuffs  undergo  a jDrecisely 
similar  change  in  passing  through  the  body  to 
that  they  undergo  in  the  calorimeter.  The 
change,  that  is  the  combustion  or  oxidation  pro- 
cess, as  carried  on  in  the  calorimeter,  is  very 
much  more  rapid  than  the  change  as  accom- 
plished in  the  body,  but  the  results  are  the 
same.  Fats,  starches,  and  sugars,  are  burnt  to 
carbonic  acid  gas  and  water  in  the  body,  just 
as  they  are  outside  of  the  body,  and  the  car- 
bonic acid  gas  and  water  are,  thereafter,  ex- 
pelled from  the  body  as  waste  products.  Whether 
the  process  be  rapid  or  slow,  the  total  energy 
liberated,  when  the  process  has  been  completed, 
is  the  same.  The  figures  derived  Horn  the  cal- 
orimeter may,  therefore,  with  perfect  propriety, 
be  applied  to  the  human  body.  There  is  an 
exception.  Meat  does  not  undergo  complete 
combustion  in  the  body.  The  figures  obtained 
from  the  experiments  are,  in  consequence,  too 
high  for  it.  Corrections  for  this  are,  however, 
easily  made.  This  it  is  not  necessary  for  us  fur- 
ther to  consider. 

Now  we  must  return  once  more  to  the  illus- 
tration with  which  this  section  ojjened.  We  said 
the  human  body  could  be  compared  to  a steam- 
engine  in  thorough  working  order,  and  that  to 
maintain  it  in  good  condition  it  was  necessary 
(1)  for  the  tear  and  wear  of  its  parts  to  be  main- 
tained, and  (2)  for  energy  to  be  imparted  to  it 
for  the  doing  of  work.  We  have  seen  that  the 
energy  is  derived  from  the  combustion  of  coal 
in  its  furnace.  This  induced  us  to  consider  the 
nature  and  sources  of  energy,  and  we  naturally 
went  on  to  consider  food  as  a source  of  energy 
to  the  human  machine,  for  the  human  body  may 
also  be  viewed  as  a machine  for  doing  work. 
In  the  doing  of  work  some  of  its  parts  are  sub- 
ject to  tear  and  wear,  which,  if  the  human 
machine  is  to  be  kept  in  good  working  order — 
that  is,  in  good  health — must  be  speedily  re- 
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paired.  In  the  second  place,  it  must  be  supplied 
with  energy. 

This,  then,  is  the  twofold  business  of  food, 

(1)  to  repair  the  tear  and  wear  of  the  human 
machine,  and  (2)  to  yield  energy  by  which  it 
may  do  its  daily  work.  Having  seen,  geneially, 
how  food  is  fitted  to  yield  energy,  we  must  next 
notice  how  food  is  fitted  to  repair  tear  and  wear. 
Suppose  a steam-crane  is  engaged  lifting  heavy 
loads  for  an  hour  on  end.  During  the  process 
two  things  have  happened;  (I)  steam  has  been 
allowed  to  escape  from  the  boiler  into  the 
cylinder  to  work  the  piston — that  is,  energy  has 
been  liberated,  and  to  a slight  extent — a vei’y 
slight  extent — the  working  parts  of  the  machine 
have  been  worn.  The  energy  for  lifting  the 
weight  has  not  been  obtained  from  the  wear 
and  tear  of  the  machine,  but  from  the  steam. 
Now  substitute  a man  for  the  steam-engine, 
and  suppose  him  to  work  for  an  hour  on  end 
wielding  a heavy  hammer.  He  has  lifted  the 
hammer  regularly  by  the  repeated  contractions 
of  some  of  the  muscles  of  his  arm,  and  in 
these  muscles  two  things  have  happened;  (1) 
energy  has  been  liberated  within  the  muscles 
by  the  combustion  or  oxidation  or  burning  of 
some  substance  contained  in  the  muscles,  and 

(2)  the  muscles,  to  a slight  extent — a very 
slight  extent — have  been  worn.  That  is  to  say, 
while  the  muscles  have  actually  suffered  some 
wear  and  tear  by  this  work,  the  energy 
liberated  in  the  muscles  need  not  have  been 
produced  by  the  breaking  down  of  some  of  the 
actual  fibres  of  the  muscle,  but  only  of  some 
substance  contained  within  tlie  muscle.  It  is 
plain,  then,  that  there  may  be  some  considerable 
difference  between  supplying  the  material  out 
of  which  energy  is  obtained  and  the  material 
out  of  which  the  wear  of  the  muscle  is  repaired. 
Whether  there  be  any  difference  or  not,  there  is 
only  one  source  from  which  both  kinds  of  mate- 
rial are  obtained,  and  that  source  is  food  sup- 
plied. It  is  also  perfectly  plain  that  if  the  food 
supplied  is  to  be  sufficient  for  the  rebuilding  of 
wasted  muscle,  it  must  contain  all  the  materials 
of  which  muscle  is  found  to  consist.  The  same 
is  true  of  every  other  part  of  the  body.  In  the 
working  of  the  bodily  machine  the  bones  suffer 
some  tear  and  wear.  It  may  be  slight,  but  the 
wear  aiid  tear,  nevertheless,  occur,  and  the  food 
supplied  must  contain  the  elements  of  which 
bones  are  nnnle.  Nerves  suffer  waste,  and  every 
tissue  of  the  body;  and  thus  food  must  contain 
all  the  elements  of  which  every  organ  ami  ti.s- 
sue  of  the  body  are  built  up.  If  it  does  not, 
some  tissue  of  the  body  wdll  not  be  supjdied 


with  material  for  repairing  its  wasted  portions, 
and  a catastrophe  will,  sooner  or  later,  occur. 
In  order  to  understand  what  kind  of  food  is 
fitted  for  such  ]:)urposes,  we  must,  therefore,  have 
some  kind  of  knowledge  of  the  composition  of 
the  human  body. 


THE  CHEMICAL  COMPOSITION  OF 
THE  HUMAN  BODY. 


Chemical  Elements  found  in  the  body. — 
All  the  various  complex  substances  found  in 
nature  can  be  reduced  by  chemical  analysis  to 
simple  substances,  and  when  they  have  been 
reduced  to  their  simplest  forms  and  cannot  be 
any  further  split  up,  there  remain  seventy  ele- 
ments. By  combinations  of  these  seventy  ele- 
ments, of  various  kinds  and  in  \ arious  propor- 
tions, all  the  substances  known  to  exist  in  the 
world  of  nature  are  built  up. 

A human  body,  when  dead,  may  be  submitted 
to  chemical  examination  just  as  a handful  of 
earth,  a piece  of  rock,  or  any  other  substance 
may  be.  When  that  has  been  done  it  is  found 
that  blood,  muscle,  nerve,  bone,  skin,  hair, 
teeth,  &c.,  may  also  be  reduced  to  similar  ele- 
ments— that,  in  fact,  the  human  body  is  built 
up  of  a few  of  the  same  seventy  elements  that 
are  found  in  nature.  Of  the  seventy  elements 
only  fourteen  are  found  in  the  human  body, 
namely,  oxygen,  hydrogen,  nitrogen,  chlo- 
rine, fluorine,  carbon,  phosphorus,  sulphur, 
silicon,  calcium,  potassium,  sodium,  magne- 
sium, and  iron.  Some  of  these  elements,  as 
they  exist  in  their  elementary  form,  are  gases, 
others  are  metals,  while  the  remainder  are  non- 
metals.  This  may  be  shown  as  follows : — 

Elements  found  to  exist  in  the 
Human  Body. 


Oxygen 

Hydrogen 

Nitrogen 

Chlorine 

Fluorine. 

Calcium 

Potassium 

Sodium 

Magnesium 

Iron  ^ 

Carbon  ^ 

Phosphorus 
Sulphur 
Silicon 


Gases. 


Metals. 


Non-Metals. 


Besides  these,  excessively  minute  quantities  of 
other  elements,  such  as  manganese,  coppei-, 
lead,  &c.,  have  been  found,  but  probably  they 
are  oidy  accidentally  or  temporarily  present, 
and  did  not  enter  into  the  actual  constitution 
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of  the  body.  They  may,  therefore,  be  neglected. 
Silicon  is  in  a similar  position  though  it  ap- 
pears on  the  list. 

It  is  interesting  to  note  the  proportion  in 
which  these  various  elements  are  present,  and 
that  is  shown  in  percentages  in  the  following 


table : — 


Oxygen  

...  62‘430  per  cent. 

Carbon  

...  21T50 

Hydrogen 

...  9-865 

Nitrogen 

...  3-100 

Calcium 

...  1-900 

Phosphorus 

...  0-946 

Potassium 

...  0-230 

Sulphur 

...  0-162  „ 

Chlorine 

...  0-OSl 

Sodium  ... 

...  0-081 

Magnesium 

...  0-027 

Iron 

...  0-014 

Fluorine 

...  0-014 

100-000 

Oxygen,  hydrogen. 

and  nitrogen,  as  we  see 

from  the  pi'eceding  table,  are  gases  in  their  un- 

combined  state,  and  yet  they  form  three-fourths 

of  the  weight  of  the  whole  human  body.  Carbon 
is  a solid.  Charcoal,  lampblack,  black-lead,  are 
impui’e  forms  of  it.  It  forms  more  than  a fifth 
of  the  whole  weight  of  the  body.  Carbon  and 
the  three  gases  named  thus  form  over  96  per 
cent  of  the  total  weight  of  the  body. 

Chemical  Compounds  found  in  the  body. — 
It  is  necessary  very  carefully  to  note  that,  with 
slight  exce})tions,  none  of  these  elements  exist 
in  their  elementary  form  in  the  body ; they  are 
combined  with  one  another  in  various  ways  and 
proportions  to  build  up  more  or  less  complex 
substances,  differing  widely  from  the  elements 
of  which  they  consi.st.  The  slight  exceptions 
are  oxygen,  hydrogen,  and  nitrogen.  Though 
the  bulk  of  all  three  exists  in  combinations  of 
varioiis  kinds,  yet  a small  quantity  of  oxygen 
exists  uncombined,  but  in  solution,  in  the  blood, 
a small  quantity  of  nitrogen  is  also  found  in  solu- 
tion in  the  blood,  and  small  quantities  of  all 
three  exist  fi-ee  in  the  intestinal  canal. 

Water. — Now  oxygen  and  hydrogen  unite 
to  form  water;  and  water  is  found  in  the  human 
body  to  the  extent  of  over  60  per  cent. 

Inorganic  Salts. — Further,  a large  number 
of  the  elements  named  are  found  uniting  with 
one  another  to  form  inorgaiiic  salts,  salts  found 
existing  in  nature,  which  do  not  need  the  agency 
of  any  living  thing,  any  oi’ganized  structure,  to 
cause  them  to  combine,  but  do  so  simply  by  the 
force  of  chemical  affinity. 

The  best  example  of  this  kind  of  compound 
is  common  salt,  a compound  of  sodium  and 


chlorine,  called,  therefore,  in  chemical  lan- 
guage, chloride  of  sodium.  It  is  found  in  all 
the  tissues  and  ffuids  of  the  body,  and  is  one 
of  the  most  important  inorganic  substances  the 
body  contains,  and  is  absolutely  necessary  for 
continued  existence. 

Chlorine,  besides  uniting  with  sodium,  forms 
a salt  in  conjunction  with  potassium,  the  chlo- 
ride of  potassium,  and  forms,  with  nitrogen  and 
hydrogen,  the  chloride  of  ammonium,  ammonia 
being  a compound  of  nitrogen  and  hydrogen. 
These  are  found  in  the  body. 

Other  salts  are  found  in  the  body,  of  great 
importance  being  those  formed  by  a combina- 
tion of  phosphorus  with  sodium,  with  potas- 
sium, with  calcium,  and  with  magnesium,  form- 
ing the  phosphate  of  sodium,  })hosphate  of  po- 
tassium, phosphate  of  magnesium,  and  phos- 
phate of  calcium  (phosphate  of  lime).  This  last, 
phosphate  of  calcium  (that  is,  phosphate  of  lime), 
is  the  most  abundant  of  the  salts  of  the  body. 
It  forms  more  than  half  of  the  bones,  and  is 
found  in  considerable  quantity  in  teeth,  and  it 
exists  in  other  solids  and  in  ffuids  of  the  body. 
It  is  present  in  milk  to  the  extent  of  2^  per 
cent.  Associated  with  it  in  bones  and  teeth  is 
a compound  of  calcium  with  carbon  and  oxygen, 
carbonate  of  lime. 

Sodium  combined  with  carbon  and  oxygen 
exists  in  the  body  as  carbonate  of  sodium,  and 
with  sulphur  and  oxygen  as  sulphate  of  sodium. 

Potassium  also  exists  as  sulphate  of  potas- 
sium. 

Fluorine  and  calcium  are  found  united  as 
fluoride  of  calcium  in  the  bones  and  teeth, 
though  in  very  small  amount. 

If  all  these  compounds,  forming  salts  or 
mineral  mattei's,  that  exist  in  the  body,  be 
summed  up  together,  they  are  found  to  consti- 
tute about  six  per  cent  of  the  whole  body  weight. 

Thus,  so  far  as  we  have  gone,  we  see  the 
human  body  consists  of: — 

Water  about  ...  ...  ...  61  per  cent. 

Salts  or  Mineral  Matters  ...  6 ,, 

Namely — Chloride  of  Sodium. 

„ of  Potassium. 

„ of  Magnesium. 

„ of  Ammonium. 

Phosphate  of  Lime. 

„ of  Sodium. 

„ of  Potassium. 

„ of  Magnesium. 

Carbonate  of  Lime. 

„ of  Sodium. 

Sulphate  of  Potassium. 

„ of  Sodium. 

Fluoride  of  Calcium. 
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A compound  of  hydrogen  and  chlorine,  hy-  [ 
drochloric  acid,  is  found  existing  as  such  in  the 
digestive  juice  of  the  stomach. 

Org'anie  Compounds. — Now, over  and  above 
these  substances,  there  exists  in  the  human  body 
a series  of  compounds  not  found  in  the  lifeless 
or  inorganic  world,  substances  formed  of  the 
union  of  the  same  elements  that  have  been 
named,  but  which  require  for  their  compound- 
ing the  agency  of  living  structures.  For  that 
reason  these  compounds  are  called  organic. 
Moreover,  man  and  the  lower  animals  CcUinot 
compound  them,  or  build  them  up  from  the 
elements.  That  is  done  by  plants.  Man  and 
the  lower  animals  take  the  organic  materials 
they  require  from  the  vegetable  world,  and  so 
the  structure  of  the  animal  kingdom,  including 
man  as  the  most  imposing  portion  of  the  edifice, 
rests  upon  the  vegetable  kingdom  as  its  foun- 
dation. The  organic  materials  which  animals 
and  men  take  from  the  vegetable  kingdom  they 
build  up  into  still  more  highly  organized  forms 
in  their  own  bodies. 

The  organic  materials  found  in  the  human 
body  fall  principally  into  three  classes: — 

Proteid  or  Albuminous  Substances. 

Carbo-hydrates  (that  is,  Starches,  Sugars,  and  Gums). 

Fats. 

The  elements  built  up  into  proteids  are  car- 
bon, hydrogen,  oxygen,  and  nitrogen,  with  sul- 
phur; the  elements  built  up  into  carbo-hydrates 
are  carbon,  hydrogen,  and  oxygen;  the  elements 
built  up  into  fats  are  also  carbon,  hydrogen,  and 
oxygen.  The  important  distinction  between 
the  first  and  the  other  two  classes  is  that  pro- 
teids contain  the  element  nitrogen  which  the 
others  want.  Proteids  are,  therefore,  called 
nitrogenous,  and  the  others  non-nitrogen- 
ous  substances. 

Further  it  will  be  noted  that  both  the  carbo- 
hydrates and  the  fats  are  built  up  of  the  same 
three  elements,  carbon,  hydrogen,  and  oxygen. 
Though  formed  of  the  same  tlu'ee  elements, 
these  tw'o  cla.sses  differ  markedly  from  one  an- 
other. Tile  difference  between  the  two  con- 
sists, for  one  thing,  in  the  very  widely  different 
projiortions  in  which  the  elements  are  combined 
in  the  two  kinds  of  food-stuffs,  a difference  which 
chemistry  can  reduce  to  figures.  But  it  also  con- 
sists in  the  manner  in  which  the  elements  are 
combined,  just  as  stone,  wood,  and  lime  may  be 
built  up  into  two  hou.ses  of  very  different  form, 
and  not  the  lea.st  resembling  one  another.  It 
may  now  be  convenient  to  put  in  tabular  form 
the  knowledge  thus  far  gained. 


The  human  body  contains  thirteen  elements 
built  up  into  various  compounds,  as  follows: — 


Inorganic- 

Water  .. 


Salts  ... 


Organic- 


Nitrogenous  Proteids 


f 

•I 

/ 


" 


Built  up  of 
Hydrogen  and 
Oxygen. 

Hydrogen, 

Oxygen, 

Nitrogen, 

Carbon, 

Calcium, 

Phosphorus, 

Potassium, 

Sodium, 

Sulphur, 

Chlorine, 

Magnesium, 

Iron, 

Fluorine. 


(Carbon, 
Hydrogen, 
•••'I  Oxygen, 

I Nitrogen, 

V Sulphur. 


Non-nitrogenous 


" Carbo-hydrates 


^Fats  ... 


Carbon, 

Hydrogen, 

Oxygen. 

Carbon, 

Hydrogen, 

Oxygen. 


We  must  consider  the  organic  substances  for 
a little. 

Proteids  consist,  as  already  mentioned,  of 
carbon,  hydrogen,  oxygen, nitrogen,  and  sulphur. 
The  type  of  proteids  is  egg  albumin,  white  of 
egg.  These  proteid  or  albuminous  bodies  are 
found  in  muscle,  in  nerve,  in  glands,  in  blood, 
and  in  nearly  all  the  fluids  of  the  body.  The 
albuminous  body  of  muscle  is  called  myosin, 
that  of  the  fluid  ]>art  of  blood  is  serum-albu- 
min, that  of  coagulated  blood  is  fibrin,  the  red 
corpuscles  of  the  blood  ai'e  formed  of  haemo- 
globin, which  contains  an  albuminous  body. 

Milk  contains  two  albuminous  bodies,  the 
chief  of  which  is  casein,  which  forms  the  curd, 
and  is  the  main  constituent  of  cheese.  Proteid 
bodies  occur  in  various  forms  in  vegetable 
structures;  the  proteid  of  cereals,  wdieat,  corn, 
&c.,  is  called  glutin,  that  of  peas  is  legumin. 

Other  forms  of  proteids  exist.  Thus,  in  bones, 
and  connective  tissues  like  tendon  and  skin,  a 
proteid  body  exists  which,  on  boiling,  yields 
gelatin.  Gristle  (cartilage,  p.  23)  yields  another 
proteid  called  chondrin. 

Of  proteid  substances  a human  body  is  esti- 
mated to  yield  on  an  average  about  18  per  cent. 

Carbo-hydrates  are  formed  of  carbon,  hy- 
drogen, and  oxygen,  the  last  two  being  in  pro- 
portions to  form  water.  Starch  is  a carl>o- 
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hydrate,  and  is  found  in  the  body  in  the  form 
of  glycogen  or  animal  starch,  supposed  to  be 
formed  by  the  liver  (see  p.  147).  Sugar  is  another 
of  this  class,  and  is  found  as  grape-sugar  in 
blood  and  liver,  muscle-sugar  or  i nosite  in 
muscle,  and  lactose  or  milk-sugar  in  milk. 

This  class  exists  largely  in  the  vegetable 
kingdom.  Thus  potatoes,  rice,  sago,  &c.,  consist 
largely  of  starch.  Sugar  is  found  in  fruit  as 
laevulose:  there  is  grape-sugar,  of  which 
honey  mainly  consists,  derived  from  the  sweet 
juices  of  fruits  and  flowers,  and  cane-sugar. 
Gum  and  cellulose,  obtained  from  plants,  are 
also  carbo-hydrates. 

The  carbo-hydrates  in  the  body  are  estimated 
at  a fraction  of  one  per  cent  of  the  total  body 
weight. 

Fats  are  formed  of  carbon,  hydrogen,  and 
oxygen,  in  which  the  two  latter  are  not  in  pro- 
portions to  form  water.  There  are  three  kinds 
of  fat  in  the  body — stearin,  of  which  ordinary 
tallow  candles  are  made,  olein,  the  chief  in- 
gredient of  olive-oil,  and  palmitin.  The  fat  of 
the  human  body  consists  of  a mixture  of  these 
three,  and  is  liquid  at  the  ordinaiy  tempera- 
ture, the  olein  keeping  the  other  two  in  solu- 
tion. 

The  body  of  an  average  man  contains  about 
16  per  cent  of  fats. 

Now,  while  it  is  said  that  a human  body  con- 
sists of  so  much  water,  so  much  salts,  so  much 
proteid  material,  so  much  carbo-hydrates,  and 
so  much  fat,  it  is  not  to  be  supposed  that  these 
exist  in  a condition  easily  separable  from  one 
another. 

Take  a piece  of  the  red  flesh  (muscle),  it  does 
not  only  contain  proteids  but  also  water,  salts, 
carbo-hydrates,  and  fats.  They  are  blended  or 
mixed  together,  as  it  wei'e,  in  the  muscle,  and 
in  different  cases  the  amount  will  vary.  Fat 
exists  in  the  muscle  even  though  it  be  not  visible 
to  the  naked  eye ; the  microscope  will  show 
minute  fat  cells  (see  p.  17)  between  and  among 
the  muscular  fibi'es. 

It  requires  to  be  noted  that,  though  the  pro- 
teids are  the  principal  kind  of  nitrogenous  sub- 
stances existing  in  the  body,  they  are  not  the 
only  ones. 

The  ferments  concerned  in  digestion,  the 
ptyalin  of  the  saliva  (see  p.  143),  the  pepsin  of 
the  stomach  juices  (see  p.  143),  &c.,  are  nitrogen- 
ous also.  The  colouring  matters  of  the  body, 
that  of  the  blood  and  red  flesh,  and  those  of  the 
bile  are  also  nitrogenous  substances.  Moreover, 
as  a result  of  the  tear  and  wear  of  the  body,  and 
the  consequent  breaking  down  of  the  tissues 


that  constantly  goes  on,  a variety  of  substances 
is  formed  from  proteids  also  containing  nitrogen. 
Thus  there  can  be  extracted  from  ordinary  red 
flesh,  by  means  of  water,  a variety  of  nitrogen- 
ous substances,  of  which  kreatin,  kreatinin, 
sarcin,  are  the  names  of  some.  On  this  account 
they  are  called  extractives.  It  is  the  presence 
of  some  of  these  that  gives  to  flesh  its  peculiar 
flavour.  Two  other  important  substances  pro- 
duced from  the  breaking  down  of  nitrogenous 
substances,  and  containing  nitrogen,  are  urea 
and  uric  acid,  found  in  the  urine.  Though  found 
in  the  body,  they  are  to  be  regarded  as  unavoid- 
able I’ather  than  necessary  constituents,  since 
they  are  the  result  of  tear  and  wear.  In  nerve 
tissues,  as  another  example,  are  found  substances 
called  protagon,  cerebrin,  &c.,  supposed  to  result 
from  nervous  activity,  which  ai’e  also  nitrogen- 
ous. In  the  same  way  the  changes  undergone 
by  sugar's,  fats,  &c.,  in  the  body,  produce  a series 
of  substances  that  need  not  be  named  here. 
Though  constantly  found,  they  are  not  essential 
constituents  of  the  body. 

Briefly,  then,  we  may  put  the  matter  thus, 
the  human  body  is  comjrosed  of  thirteen  ele- 
ments, built  up  into  comjrounds.  The  com- 
pounds may  be  grouped  into  the  following 
classes — water,  salts,  proteids,  carbo-hydrates, 
and  fats.  These  five  classes  of  compounds, 
existing  as  such  in  the  body,  are  called  the 
proximate  principles  of  the  body,  and  the 
proportioir  in  which  they  exist  is  summarized 
in  the  following  table  : — 


Percentages  of  Proximate 

Principles 

n the  Body. 

Water, 

61-0 

per  cent. 

Salts,  or  mineral  matters 

,...  5-5 

55 

Proteids, 

18-0 

55 

Carbo-hydrates, 

0-1 

5 5 

Fats, 

15-4 

5 5 

Total, 

100-0 

55 

Or  we  might  put  it  thus : — 

The  body  of  a man  weighing  148  pounds  will  con 

tain  of 

Water,  

90  -0  ]30unds. 

Salts, 

8-3 

55 

Proteids, 

26-6 

5 5 

Carbo-hydrates, 

0-1 

55 

Fats, 

23-0 

55 

Total, 

...  148-0 

55 

THE  NATURE  AND  CHEMICAL  COM- 
POSITION OF  FOOD-STUFFS. 

In  the  jraragraphs  in  which  we  have  consid- 
ered the  constitution  of  the  human  body,  we 
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have  really  laid  down  the  elementary  conditions 
which  all  food-stuffs  must  fulfil  if  they  are  fitted 
to  maintain  the  body  in  a healthy  condition  as 
a good  working  machine.  We  may  now  state 
these  elementary  conditions  in  as  brief  a man- 
ner as  possible: 

1.  Food-sturts  must  contain  all  the  elements 
found  built  up  into  the  various  organs  and 
tissues  of  the  body,  else  they  will  not  be  suffi- 
cient to  repair  the  waste  going  on  in  the  body. 

2.  These  elements  are  thirteen  in  number, 
chief  among  them  being  carbon,  hydrogen,  oxy- 
gen, and  nitrogen. 

3.  The  animal  body  cannot  make  use  of  these 
substences  in  their  elementary  form.  The  ele- 
ments must  be  built  up  into  compounds,  more 
or  less  complex. 

4.  The  elements  are  built  up  first  by  the 
agency  of  plants,  acting  under  the  influence  of 
the  sun’s  rays.  The  lower  animals,  used  by 
man  as  food,  consume  jflants,  and  build  up  the 
materials  they  contain  into  still  more  complex 
bodies.  Then  man  uses  both  plants  and  animals 
as  food,  and  builds  up  what  they  supply  into  the 


material,  blood,  bone,  flesh,  nerve,  skin,  &c.,  of 
his  own  body. 

The  Classification  of  Food-stuffs.  — On 

page  536  it  has  been  stated  that  all  the  tissues 
of  the  body,  and  nearly  all  the  fluids,  contain 
proteid  substances  in  their  composition,  and 
that  proteids,  besides  carbon,  hydrogen,  and 
oxygen,  contain  as  an  essential  element,  nitrogen. 
No  food-stuff,  therefore,  which  fails  to  contain 
nitrogen  can  be  sufficient  for  repairing  the  tear 
and  wear  of  the  bodily  machine.  Besides,  it 
has  been  pointed  out  (p.  530)  that  carbon  and 
hydrogen  yield,  when  burnt,  enormous  quan- 
tities of  heat,  that  is  to  say,  liberate  large 
quantities  of  energy.  So  that  food-stuffs,  which 
consist  mainly  of  carbon  and  hydrogen,  and 
which  contain  no  nitrogen,  while  quite  insuffi- 
cient for  repairing  wasted  portions  of  the  body, 
are  most  valuable  for  yielding  to  the  body  the 
enei’gy  for  the  performance  of  its  work.  Here, 
at  once,  we  are  provided  with  a principle  of 
classifying  the  food-stufis  obtained  from  the 
vegetable  and  animal  kingdom.  Applying  this 
principle  we  divide  food-stuffs  into 


and 


NITROGEN-CONTAINING  | 
or  NITROGENOUS,  / 


to  which  belong  Proteids 


f necessary  for  repairing  tear 
f and  wear  of  the  body. 


CARBONACEOUS  f 
or  NON-NITROGENOUS,  J 


-to  which  belong-^ 


Sugars, 

Starches, 

Gums, 

Fats, 


f 

J 


specially  valuable  for  the  liberation 
of  energy  for  work. 


they  will  also  undergo  waste  they  must  be  re- 
newed from  the  food.  What  we  do  assert  is 
that  such  substances  yield  energy  in  largest 
amount,  and  are  the  most  useful  forms  of  food 
material  for  the  doing  of  work. 

When  we  are  reminded  that  the  human  body 
consists  to  a large  extent  of  water,  and  to  a small 
extent  also  of  saline  material  or  mineral  sub- 
stances, the  necessity  of  these  being  present  in 
food-.stuffs  is  apparent.  Thus  the  food-stuffs 
needed  by  man  fall  into  the  same  five  classes  of 
compounds  as  the  substances  forming  his  body 
(p.536).  They  are  called  the  proximate  princi- 
ples of  food,  or  alimentary  principles,  namely; 


Inorganic  | , . 

I 2.  Salines  or  Mineral  Matters. 


Organic 


rS.  Nitrogen-containing! 

I or  ISitrogenous.  J 

r Sugars. 

I 4.  Carbonaceous  or  J Carbo-hydrates  ^ Starches. 


Non-nitrogenous.  | 


I 


Gums. 


We  must  avoid  the  mistake,  however,  of 
supposing  that  nitrogenous  food-stuffs  are  only 
u-seful  for  repairing  tear  and  wear,  and  are 
always  built  up  into  the  substance  of  the  body. 
They  contain,  as  we  have  seen,  carbon  and 
hydrogen,  as  well  as  nitrogen,  and  may  thus 
be  consumed  in  the  body  solely  for  yielding 
energy,  without  having  previously  been  trans- 
formed into  anv  of  the  living  tissue  of  the 
body,  mu.scles  or  bone  or  nerve,  &c.  All  we 
assert  is  that  muscle,  bone,  nerve,  blood,  &c., 
cannot  be  formed  without  them,  since  they 
only  of  food-stuffs  contain  the  necessary  ele- 
ment, nitrogen.  This  does  not  imply  that  they 
are  always  so  built  up.  A quantity 
of  proteid  food  may  be  eaten 
greater  than  is  necessary  to  repair 
the  tear  and  wear.  In  such  a ca.se 
the  excess  will  undergo  combustion 
in  the  body  and  will  thus  yield 
energy.  Similarly  we  must  not  sup- 
pose that  carbonaceous  foods  are  used  simply 
to  yield  energy,  and  are  never  built  up  in  the 
body.  For  we  have  seen  that  the  body  con- 
tains a proportion  of  such  compounds,  and  as 


The  Fate  of  Various  Food-stuffs  in  the 
body.  It  may  not  be  uninteresting  to  state  a 
few  of  the  rea.sons  which  have  led  to  the  general 
conclusions  that  have  been  indicated.  A brief 
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consideration  of  the  grounds  of  the  conclusions 
will  help  to  give  a better  appreciation  of  the 
relative  value  of  the  difterent  foods,  will  supply 
the  reasons  for  varying  the  kind  of  food  taken 
under  different  circumstances,  and  will  aliord  a 
more  connected  idea  of  the  ultimate  fate  of  the 
different  foods  in  the  body. 

The  Use  of  Water.  — Eegarding  water  not 
much  more  need  be  said.  It  undergoes  no 
transformation  in  the  body,  we  may  say. 
But  when  we  consider  that  the  body  loses 
daily  about  10  ounces  of  water  in  the  form  of 
vapour  given  out  in  the  breath,  about  2 lbs. 
weight  daily  in  the  form  of  sweat  from  the 
skin,  and  from  50  to  60  ounces  daily  in  the 
form  of  water  given  off  from  the  kidneys,  the 
need  of  replacing  that  loss  is  apparent.  We 
shall  see  that  all  our  food-stuffs  contain  a propor- 
tion of  water  in  their  composition,  some  of  them 
consistinef  of  water  to  the  extent  of  three-fourths, 
and  thus  we  are  restoring  water  to  the  body 
with  every  bite  we  eat,  as  well  as  by  the  water 
we  drink  as  such,  or  in  beverages  such  as  tea, 
coffee,  &c. 

The  Use  of  Salines. — Salts  of  various  kinds 
are  also  given  off  from  the  body  in  the  per- 
spiration (p.  309),  in  the  excretion  of  the  kidney, 
&c.  (see  p.  292),  and  they  must  be  restored  to 
the  body. 

The  most  familiar  of  the  mineral  substances 
we  use  in  our  food  is  common  salt,  or  chloride  of 
sodium  (see  p.  535).  We  know  how  wanting  in 
pleasurable  taste  are  most  food-stuffs  which  are 
deficient  in  common  salt,  and  how  freely  we 
add  it  to  our  food.  There  are,  however,  other 
saline  substances  always  present  in  food-stuffs 
which  are  equally  essential  to  the  bodily  well- 
being, though  not  required  to  the  same  amount. 
The  process  used  in  j)reserving  food  by  })ickling 
removes  a considerable  proportion  of  such  saline 
substances  from  the  food.  If  such  preserved 
food  forms  nearly  the  exclusive  diet  for  any 
length  of  time,  serious  effects  on  the  health  of 
the  persons  are  produced.  It  is  in  such  circum- 
stances that  scurvy  appears  among  ships’  crews. 
That  this  state  of  bad  liealth  is  tlie  result  of 
the  absence  from  the  food  of  certain  mineral 
substances  is  plain  from  the  fact  that  if  fresh 
vegetables,  which  aie  rich  in  the  salines,  be 
freely  supplied,  or  in  their  absence  other  sub- 
stances containing  the  salts,  such  as  lime-juice, 
restoration  of  health  results.  A definite  pro- 
portion, then,  of  saline  substances  in  the  food, 
seems  necessary  for  the  ])roper  performance  of 
the  nutritive  processes  in  the  body. 

The  Use  of  Proteids. — The  fate  of  proteids 


in  the  body  was  for  a long  time  the  subject 
of  conti'oversy.  Liebig’s  view  was  that  pi’o- 
teids  were  built  up  into  the  tissues  of  the 
body,  into  the  flesh  of  muscle,  &c.;  and  that 
when  work  was  done  it  was  done  at  the  expense 
of  the  muscles,  parts  of  which  were  broken 
down  or  underwent  waste  by  the  exei’tion,  and 
thus  proteid  food  was  needed  to  repair  this 
waste.  If  this  were  so  it  would  imply  that 
with  increased  work  there  would  be  increased 
waste  of  tissue  and  need  for  increased  supplies 
of  proteid  foods,  such  as  beef,  fish,  &c.  It  is 
extremely  interesting  to  follow  the  steps  by 
which  the  accuracy  of  this  view  was  tested. 
Proteids,  we  have  seen,  are  nitrogen-containing 
substances.  If  woi'k  is  done  at  the  expense  of 
proteids  then  the  nitrogenous  waste  of  the 
body  will  be  increased.  Now,  practically  the 
only  channel  by  which  nitrogenous  waste  is 
expelled  from  the  body  is  the  kidneys,  and  it 
is  expelled  in  the  form  of  the  nitrogenous  body 
urea,  the  chief  ingredient  of  the  urine.  If,  then, 
work  is  done  at  the  expense  of  j)roteids,  at 
the  expense  of  the  tissues  of  the  body,  with 
increased  work  there  will  be  an  increased 
amount  of  urea  expelled  by  the  kidneys,  and 
with  less  work  there  will  be  less  urea  expelled. 
In  fact,  the  amount  of  urea  expelled  will  de- 
pend on  the  amount  of  work  done.  This  has 
been  found  not  to  be  the  case.  Two  German 
professors,  named  Pick  and  Wislicenus,  made 
a direct  experiment  upon  themselves.  They 
ascended  a mountain,  6561  feet  high,  and  esti- 
mated the  quantity  of  niti’ogen  given  off  as 
urea  from  the  body  during  the  period  of  their 
exertion,  and  they  compared  the  quantity  with 
the  amount  of  urea  given  off  from  the  body 
before  the  ascent  began  and  after  it  was  ended. 
In  order  not  to  cause  errors  by  the  kind  of  food 
taken,  they  ate  no  nitrogen-containing  food  for 
a whole  day  before  the  ascent,  nor  indeed  any 
food  of  this  kind  till  after  the  ascent  was  over, 
when  they  rested  and  took  a libeial  meal  of 
meat,  &c.  The  following  is  the  result  in  the 
case  of  Pick  : — 

Before  the  ascent,  97  grains  nitrogen  jper  hour. 

During  „ 6-3  „ „ ,, 

After  ,,  6'1  ,,  ,,  ,, 

During  the  night,  6 '9  ,,  ,,  ,, 

This  shows  that  the  work  was  not  done  at  the 
expense  of  the  tissues,  else  the  quantity  of 
nitrogen  given  off  from  the  body  would  have 
increased.  The  fall  in  the  quantity  of  nitrogen 
was  due  to  the  abstinence  from  nitrogenous  food, 
and  the  increase  during  the  night  was  in  conse- 
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quence  of  the  meal  containing  nitrogen  taken 
after  the  ascent. 

This  result  has  been  abundantly  corroborated 
by  later  experiments.  Thus,  a set  of  observa- 
tions was  made  on  a watchmaker  in  the  Physio- 
logical Laboratory  of  Munich,  who  was  placed 
under  three  conditions.  In  one  of  the  observa- 
tions he  received  for  a time  no  food  and  did  no 
work,  in  a second  he  received  a liberal  diet  and 
did  no  work,  and  in  a third  he  received  a liberal 
diet  and  did  hard  work.  The  quantity  of 
nitrogen  in  the  food  given  was  estimated,  and 
the  quantity  given  off’  from  the  body  was  noted. 
If  the  quantity  given  off  exceeded  that  of  the 
food,  it  meant  waste  of  tissues,  loss  of  ffesh,  and 
the  amount  of  flesh  lost  could  be  calculated 
from  the  excess  of  nitrogen  expelled  from  the 
body.  If  as  much  nitrogen  was  not  expelled 
as  was  given  in  the  food,  the  conclusion  was 
that  the  balance  had  been  built  up  in  the  body, 
that  is,  the  man  had  gained  flesh,  and  the  gain 
could  also  be  calculated.  Pat  is  very  rich  in 
carbon,  and  from  the  quantity  of  carbon  given 
in  the  food,  and  the  quantity  given  out  as  car- 
bonic acid  in  the  breath,  it  could  be  decided 
whether  the  body  had  gained  or  lost  carbon. 
If  the  quantity  given  out  exceeded  that  intro- 
duced as  food,  it  was  interj)reted  to  mean  that 
some  of  the  stored-up  fat  of  the  body  had  been 
consumed  and  the  man  had  lost  fat.  If  the 
quantity  given  off  were  less,  it  meant  that  some 
had  been  stored  as  fat,  and  the  man  had  gained 
in  fat.  The  results  were  as  follows: — 

During  the  period  of — 

No  food  and  no  work  the  man  lost  11  ounces  of  flesh 
and  7§  ounces  fat. 

Liberal  diet,  no  work,  the  man  gained  no  flesh,  but 
2^  ounces  fat, 

Liberal  diet,  hard  work,  the  man  lost  no  flesh,  but 
2 ounces  fat. 

Work  is,  therefore,  not  done  at  the  expense  of 
the  built-up  ti.ssues,  but  at  the  expense  of  car- 
bonaceous compounds  stored  up,  specially  fat, 
but  also  carbo-hydrates,  such  as  starch  and 
sugar. 

It  appears,  then,  that  a certain  amount  of  tear 
and  wear  of  the  tissues  goes  on  irrespective  of 
what  amount  of  work  is  done,  and  that  this 
amount  is  not  materially  increased  with  in- 
creased work,  even  with  hard  work,  so  that  if 
a certain  quantity  of  proteid  food  is  given  per 
day,  sufficient  to  repair  the  wfiste,  all  that  is 
further  needed  is  a quantity  of  energy-yielding 
food,  such  as  fat,  starch,  and  sugar,  which 
should  be  varied  according  to  the  work  done, 
that  is,  the  energy  expended. 


Supposing  more  proteid  food  is  given  than  is 
necessary  to  repair  tear  and  wear  of  tissues, 
what  happens  to  it?  The  excess  undergoes 
direct  combustion  in  the  body  without  previous 
building  up  into  tissue,  and  thus  will  yield 
energy  and  heat.  It  appears  that  some  of  the 
excess  may  even  be  transformed  into,  and 
stored  up  as,  fat.  For  proteids  consist,  as  we 
I have  seen  (p.  536),  of  nitrogen  with  carbon, 
hydrogen,  and  oxygen.  When  proteid  has  been 
consumed  in  the  body,  the  waste,  as  we  have 
said,  is  urea,  and  the  urea  contains  all  the 
I nitrogen  that  was  pi’esent  in  the  proteid,  but 
it  does  not  contain  all  the  carbon,  or  hydrogen. 
Two-thirds  of  the  carbon  and  hydrogen  do  not 
appear  with  the  expelled  urea.  It  seems,  then, 
that,  in  the  body,  when  proteid  is  consumed  or 
undergoes  combustion,  it  splits  up  into  two 
parts,  one  containing  all  the  nitrogen  and  a 
third  of  the  carbon  and  hydrogen,  which  is 
expelled  as  urea,  and  another  part  containing 
the  remaining  two-thirds  carbon  and  hydrogen. 
If  this  remainder  be  not  immediately  consumed 
to  yield  heat  and  energy,  it  is  sunnised  that  it 
may  be  built  up  in  the  body  and  stored  as  a 
carbonaceous  body,  such  as  fat,  or  a carbo- 
hydrate, like  glycogen  (see  p.  147).  Thus  dogs 
fed  on  lean  meat  may  gain  in  weight  by  the 
laying  on  of  fat,  derived,  therefore,  from  the 
proteid  of  the  meat,  since  fat  is  not  present  to 
any  extent  in  the  diet. 

It  is  of  great  importance  to  note  further  that 
if  proteids  are  necessary  for  the  repair  of  waste 
in  the  tissues,  they  are  equally  necessary  for  the 
building  up  of  new  tissues,  as  in  the  growing 
person,  for  the  production  of  blood,  the  growth 
of  muscle,  bone,  nerve,  &c.  So  that,  if  an  adult 
man  needs  only  the  quantity  of  [)ioteid  that 
will  repair  tlie  wear  of  his  tissues,  which  is  not 
materijilly  increased  by  his  work,  a child  needs 
not  only  sufficient  to  repair  the  daily  tear  and 
wear,  but  also  an  added  quantity  for  growth. 
The  child  needs,  then,  a larger  quantitji  of  proteid 
in  proportion  than  a full-grown  person.  It  is 
because  this  fact  is  not  recognized  that  children 
are  fed  so  largely  on  non-nitrogenoixs  foods, 
starchy  foods,  sucli  as  arrow-root,  corn-flour,  &c. 
They  thus  fail  to  obtain  enough  nitrogen  for 
the  building  up  of  new  tissues,  and  are  white- 
faced from  deficient  blood,  liave  soft,  flabby 
muscles,  and  weak,  yielding  bones. 

The  Use  of  Fats. — If  experiments  show  that 
work  is  not  done  at  the  expense  of  the  nitro- 
genous tissues  of  the  body,  they  equally  plainly 
show  that  it  is  done  at  the  expense  of  fats  and 
I carbo-hydrates.  I he  waste  products  of  the 
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combustion  in  the  body  of  fats,  starches,  and 
sugars  are  carbonic  acid  gas  and  water,  just  as 
urea  is  the  special  waste  product  of  the  combus- 
tion of  proteids.  While  the  amount  of  urea  is  not 
increased  by  work,  the  amount  of  carbonic  acid 
gas  given  off  from  the  lungs  is  markedly  in- 
creased. In  the  case  of  the  watchmaker,  already 
referred  to,  while  the  quantity  of  urea  expelled 
was  the  same  during  the  day  of  hard  Avoi’k  as 
during  the  day  of  no  work,  the  amount  of  car- 
bonic acid  gas  expelled  increased  from  14,000 
grains  on  the  day  of  no  work  to  18,000  grains 
on  the  day  of  hard  work.  Moreover,  if  the 
body  be  in  a cold  atmosphere,  the  amount  of 
carbonic  acid  given  off  again  markedly  increases, 
indicating  an  increased  combustion  of  fats  and 
carbo-hydrates  to  yield  heat  for  the  mainten- 
ance of  the  warmth  of  the  body.  For  a similar 
reason  fat  is  one  of  the  chief  articles  of  con- 
sumption in  the  Arctic  regions.  During  starva- 
tion the  fats  laid  down  in  the  body  are  the  first 
to  disappear.  It  thus  becomes  certain  that  fats 
are  consumed  in  the  body  for  the  purpose  of  yield- 
ing energy  for  work,  and  heat  for  maintaining 
bodily  warmth;  and  they  are,  above  all  kinds 
of  food,  best  fitted  for  such  purposes.  If  an 
amount  of  fat  is  given  in  excess  of  what  is 
required  for  these  purposes,  it  is  stored  up  in 
the  body  as  fat,  waiting  till  called  for. 

The  Use  of  Carbo-hydrates  (sugars,  &c.). — 
As  has  been  already  indicated  in  the  paragraph 
on  Fats,  the  sugars  and  starches  introduced  as 
food  undergo  combustion  in  the  body  foi-  liberat- 
ing energy  and  heat,  but  they  are  less  useful 
than  fats  for  these  purposes,  and  the  explanation 
of  that  fact  is  given  on  p.  532.  These  kinds  of 
food-stuff's  may  be  stored  up  in  the  body,  if  not 


immediately  needed,  in  the  form  of  animal 
starch  or  glycogen,  which  is  manufactured  and 
stored  in  the  liver,  as  explained  on  p.  147.  Thus 
Dr.  Pavy  showed  by  a series  of  expei’iments, 
conducted  on  dogs,  that  by  a diet  of  starch 
and  sugar  the  size  of  the  liver  was  greatly 
increased,  and  that  the  increase  in  size  was  due 
to  the  increased  quantity  of  glycogen  produced 
in  it  from  the  stai’ch  and  sugar.  It  is  possible 
that  subsequently  this  glycogen,  before  being 
consumed  in  the  body,  undergoes  a further 
conversion  into  fat.  It  has  been  certainly 
proved  that  sugars  and  starches  become  trans- 
formed into  fat  in  the  body,  and,  if  not  imme- 
diately required, are  stored  up  as  sucli.  Thus  two 
observers,  Gilbert  and  Lawes,  fattened  pigs  on 
a diet  rich  in  carbo-hydrates  and  foimd  that 
472  parts  of  fat  were  laid  down  in  the  body  for 
every  100  parts  of  fat  contained  in  the  food. 
The  increase  in  the  fat  could  have  been  effected 
only  by  a transformation  of  the  starch  and  sugar 
of  the  food  into  fat.  The  wax  of  bees  is  a fatty 
substance,and  Huber  showed  that  bees  produced 
wax  when  supplied  with  nothing  but  sugar. 
Then  the  delicacy  known  as  pate  de  foie  gras 
is  made  from  the  fatty  livers  of  geese.  The 
fatty  degeneration  of  the  liver  is  produced  by 
stuffing  the  geese  with  a food  rich  in  proteids 
and  carbo-hydrates,  and  preventing  exercise. 
The  fat  is,  therefore,  manufactured  in  the  body 
from  that  which  is  not  fat. 

Sugars  and  starches,  then,  are  consumed  in 
the  body  for  yielding  energy  and  heat,  while 
any  excess  is  converted  into  glycogen  or  fat  and 
stored  till  required. 

We  may  repi'esent  these  conclusions  in  the 
following  table : — 


Uses  of  the  Various  Food-stuffs  in  the  Body. 


WATER 

SALINES  or 
MINERAL 
MATTERS 


PROTEIDS 


FATS 


/ Required  by  all  the  tissues.  Daily  supply  needed  to  replace 
I what  is  given  off  from  lungs,  skin,  and  kidneys. 

] Enter  into  the  composition  of  all  the  tissues, 
j and  promote  their  healthy  activity. 


71.  Build  up  tissues,  muscle,  bone,  nerve, 

I &c.,  in  the  growing  person. 

■!  2.  Repair  the  tear  and  wear  of  the  tis- 
I .sues,  constantly  occurring,  irrespec- 

V tive  of  work. 


(Undergo  combustion  to  yield 
■j  (1)  Energy  for  work, 

(2)  Heat. 


r 


Excess^ 


V. 


1.  May  be  directly  consumed 

to  yield  energy  and  heat. 

2.  Part  may  be  stored  up  as 

fat  till  required. 

3.  Part  may  be  stored  up  as 

glycogen. 


Excess,  Stored  up  as  fat  till  required. 


CARBO-HYDRATES 

(Sugars,  Starches,  &c.) 


(Undergo  eombustion  to  yiek 
(1)  Energy  for  work. 


\ 


(2)  Heat. 


(Stored  up  as 
Excess^  (1)  fat, 

[ (2)  glycogen. 
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The  practical  conclusions  from  these  con- 
siderations have  been  already  indicated,  but 
■will  bear  repetition. 

There  is  a marked  difference,  in  the  proportion 
of  the  various  kinds  of  food-stuffs,  between 
the  diet  suitable  for  the  full-grown  person 
and  that  for  the  growing  child. 

As  regards  the  full-groivn  man — ■ 

1.  He  needs  a quantity  of  proteids  sufficient 
to  repair  tear  and  wear  of  tissues.  This 
quantity  is,  broadly  speaking,  the  same  from 
day  to  day,  and  is  not  materially  affected 
by  the  amount  of  work  done. 

2.  He  needs  a quantity  of  fats  and  carbo- 
hydrates, increasing  (1)  with  increased 
work,  in  order  to  yield  an  increased  amount 
of  energy,  and  (2)  in  a cold  climate  or  in 
cold  weather,  to  yield  an  additional  quantity 
of  heat,  and  decreasing  with  lessened  work 
or  warmer  weather. 


As  regards  the  growing  person — 

1.  He  needs  a quantity  of  proteids  sufficient 
to  repair  tear  and  wear  of  tissues. 

2.  He  needs,  over  and  above,  a quantity  of 
proteids  for  purposes  of  growth. 

3.  He  needs  fats  and  carbo-hydrates  accor- 
ding to  exercise,  external  cold,  &c. 

These  facts  show  at  once  the  great  value  of 
milk  as  a diet  for  children,  and  its  much  less 
value  as  a diet  for  adults.  It  contains  a quan- 
tity of  proteids,  relatively  large  in  proportion 
to  the  fats  (cream)  and  carbo-hydrate  (sugar  of 
milk)  it  contains,  and  thus  meets  the  wants  of 
growing  tissues,  but  the  adult  needs  a larger 
proportion  of  the  fats  and  carbo-hydrates,  for 
the  doing  of  work,  than  it  affords. 

Setting  water  and  saline  materials  aside  as 
being  derived  from  the  inorganic  world,  the 
world  of  lifeless  matter,  it  will  help  us  greatly 
in  realizing  the  extent  of  the  proteids,  fats,  and 
carbo-hydrates,  derived  from  the  organic  world, 
if  we  now  give  a list  of  the  most  commonly 
known  food-stuffs,  indicating  into  which  of 
these  classes  they  fall. 


NITROGENOUS  OR  PROTEID  FOOD-STUFFS. 


From  Animal  Kingdom. 

Butcher.s’  Meat  of  all  kinds. 
Poultry. 

Wild-fowl. 

Game. 

Fish. 

Shell-fish. 

Eggs. 

Milk. 


From  Vegetable  Kingdom. 
Beans,  Peas,  Lentils. 
Wheat,  Oats. 

Flour  and  Oatmeal. 
Rye,  Barley. 

Indian  Corn,  Rice. 
Potatoes. 

Vegetables  of  all  kinds. 
Fruits  of  all  kinds. 


NON-NITROGENOUS  OR  CARBONACEOUS 
FOOD-STUFFS. 


Sugars. 

Cane-sugar. 

Grape-sugar. 

Beet-sugar. 

Treacle. 

Golden  Syrup. 

Honey. 

Manna. 


Starches. 

Sago. 

Corn-flour. 

Arrow-root. 

Tapioca. 

Cassava. 

Tois-le-mois 


Fats. 

Butter. 

Dripping. 

Lard. 

Butterine  or  Oleo- 
Margarine. 

Oils,  such  as  Olive 
and  Almond  Oil, 
■ &c. 


Gums  also  belong  to  the  Non-Nitrogenous  class. 


With  the  knowledge  we  have  thus  far  gained, 
it  is  possible  for  us  to  make  some  .broad  general 
statements.  Thus  we  can  say  that  a diet  which 
consisteil  almost  exclusively  of  corn-flour,  arrow- 
root,  or  sago  would  be  entirely  an  improper 
diet  because  of  its  want  of  nitrogen,  and  of  its 
consequent  utter  inability  to  yield  material  for 
building  up  wasted  tissues.  But  such  general 
knowledge  as  this  is  of  very  limited  value.  We 
can  say  that  beef  is  nitrogenous,  and  is,  there- 
fore, a food-stuff  that  will  yield  the  material  fur 
repairing  the  waste  of  the  body.  But  besides 
nitrogenous  or  proteid  material,  beef  contains 
other  substances,  and  we  have  as  yet  no  infor- 
mation that  will  enable  us  to  judge  how  much 
nitrogen  one  pound  of  beef  may  contain,  and 
how  much  of  it  will  be  necessary  for  a day’s 
ration.  We  have  as  yet  no  means  of  saying 
whether  beef  or  beans  supplies  the  nitrogen  in 
largest  amount.  In  order  to  obtain  this  fuller 
information  a complete  analysis  of  the  various 
food-stuffs  is  necessary.  Such  complete  analyses 
have  been  made.  They  show  that  any  one  of 
the  nitrogenous  food-stuffs  named  in  the  above 
table  is  really  a mixture  of  two  or  three,  some- 
times of  all,  of  the  classes  of  food  material  tabu- 
lated on  p.  538.  Thus  beef  is  a mixture  of  water, 
mineral  matters,  fat,  and  nitrogenous  material ; 
milk  is  a mixture  of  water,  saline  matters,  fat, 
carbo-hydrate  in  the  form  of  sugar,  and  nitro- 
genous matter  in  the  form  of  cuid ; oatmeal 
contains  water,  mineral  matters,  carbo-hydrate 
in  the  form  of  starch,  fat,  and  nitrogenous 
material — some,  that  is  to  say,  of  all  the  different 
classes  of  food-stuffs ; and  so  on.  This  is  shown 
in  a very  striking  way  in  Plate  IX.,  where  the 
composition  of  various  animal  and  vegetable 
food-stuffs  is  represented  by  variously  coloured 
bands.  Each  band  represents  100  parts  of  the 
food-stuff,  say  100  lbs.,  and  it  is  divided  by 
small  marks  above  it  into  100  equal  parts.  The 
portion  of  the  band  marked  blue  represents  the 
amount  of  nitrogenous  material  in  the  100  of 
the  food-stuff.  The  yellow  part  of  the  band 
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PLATE  IX.— THE  C02TP0SITI0N  OF  FOODS. 


Proteids  or  nitrogenous  substances  consist  of  carbon,  hydrogen, 
oxygen,  nitrogen,  and  sulphur.  The  type  of  proteids  is  wliite 
of  egg.  These  proteid  l)odies  are  found  in  miuscle,  in  nerve,  in 
glands,  in  blood,  and  in  nearly  all  the  huids  of  the  body. 

Carbo-hydrates  are  formed  of  carbon,  hydrogen,  and  oxygen, 
the  last  two  being  in  proportions  to  form  water.  Starch  is  a 
carbo-hydrate,  and  is  found  in  the  body  in  the  form  of  animal 
starch.  Sugar  is  another  of  this  class  of  substances,  and  is 
found  as  grape-sugar  in  blood  and  liver,  muscle-sugar  in 
inxitKile,  and  milk-sugar  in  milk. 


THE  COMPOSITION  OF  FOODS. 


Plate  IX. 
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100 


Beef  side, 
well  fattened. 


Beef  round, 
rather  lean. 


Mutton  Side 
well  fattened 


t II  I I I I I M I I I I I U 





Cod 


Mackerel 

average 


Salmon. 


Bacon. 


Cow's  m tl k. 


Cow's  mfik. 
skimmed 


Cheese. 
wli ol e milk 


Button. 


Oleomargarine. 


Wheat  Bread. 


Beans. 


0 at  m e a I . 


Corn,  (maize) 
Meal. 


IP 


iimiuiL 
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Rice 


5 U gAT. 


Potatoes. 


Turnips. 


Cabbages 


Apple  5. 


Bananas. 


Each  band  represents  the  composition  of  !00  parts  of  the  food-stuff  The  fine  lines  between  the  bands  arc  hundredths,  and  the  fewer  and 
darker  lines  are  tenths.  Each  band  is  thus  provided  with  a scale  by  means  of  which  the  proportion  of  each  Ingredient  can  be  easily 
read  off.  The  scale  above  the  first  band  is  numbered  and  by  carrying  the  e^e  down  the  plate  the  number  can  be  easily  made  to  apply  to  the 
other  bands  also.  Thus  wheat -bread  Is  s-een  to  consist  of  p rote  id  5 to  the  extent  of  9 per  cent,  of  faf  to  the  CAtent  of  2per  cent,  pf  carbo  - 
hydrates,  (sugar  and  starch.)  to  the  extent  of  55  per  cent. of  mineral  matters  I per  cent.and  of  water33  per  cent,  while  butter  contains  about  li  per 
cent. proteids,  87  per  cent.  fat.  barely  I per  cent  carbo -hydrates.  2 per  cent,  mineral  matters,  and  rather  over  8i  per  cent  water. 


Explanation  of  Signs. 


N Itrogenous. 
or  Proteids. 


Fats. 


Carbo-hydrates 
(Sugar  & Starch.) 


M ineral 
Matters. 


Water 


, * 


'i't  i? 


* 


h 
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represents  the  fat,  the  red  the  carbo-hydrate 
(whicli  may  be  sugar  or  starch,  or  a mixture  of 
bntlO  the  white  portion  indicates  the  saline,  and 
l^^^e  black  the  anfount  of  water.  To  give  a com- 
plete example.  Beef,  from  the  side,  well  fattened, 
contains  I7'5  per  cent  proteid,  nearly  27  per  cent 
fat  something  over  I per  cent  mineral  material, 
and  fully  54  per  cent  water,  no  carbo-hydrate. 

With  such  analyses  as  these  our  knowledge 
of  food-^tulis  ceases  to  be  vague  and  general, 
and  questions  as  to  the  best  food  for  building 
up  tissues  and  for  liberating  energy  can  be 
readily  answered,  while  we  ai’e  supplied  with 
the  means  of  comparing  various  articles  of  food 
and  determining  their  relative  value. 

We  shall,  therefore,  now  proceed  to  go  over 
the  various  articles  commonly  used  as  food, 
giving  tables  of  their  composition.  After  that 
we  shall  be  able  to  discuss  fully  questions  relat- 
ing to  diets— what  quantities  and  kinds  of  food 
ought  to  be  used  by  the  average  person  per  day, 
and  to  give  details  as  to  how  a diet  should  vary 
in  accoi’dance  with  varying  circumstances  of  age, 
sex,  work,  and  climate,  &c. 

COMPOSITION  OF  ANIMAL  FOODS. 

I.  Nitrogenous  Animal  Foods. 

BUTCHERS’  MEAT. 


Percentage  Composition  of  Meat.^  (Letheby.) 


Lean 

Beef. 

Fat 

Beef. 

Lean 

Mutton 

Fat 

Mutton 

Fat 

Pork. 

Veal. 

Water, 

72 

51 

72 

53 

39 

63 

Nitrogenous, . 

19-3 

14-8 

18-3 

12-4 

9-8 

16-5 

Fat, 

3-6 

29-8 

4-9 

31T 

48-9 

15-8 

Saline, 

5-1 

4-4 

4-8 

3-5 

2-3 

4-7 

An  examination  of  the  above  table  reveals 
some  very  interesting  facts.  It  will  be  noticed, 
first,  that  the  proportion  of  water  present  in 
meat  is  very  much  higher  than  would  ordina- 
rily be  supposed.  It  varies  from  about  50  to 
about  70  per  cent.  That  is  to  say,  4 lbs.  of 
lean  beef,  if  perfectly  dried,  will  shrink  to 
rather  less  than  1^-  lbs.  The  second  readily 
observed  fact  is  that  there  is  a relation  between 
the  quantity  of  water  and  the  quantity  of  fat. 
It  will  be  seen  that  when  the  proportion  of 
water  is  large  the  proportion  of  fat  is  small,  and 
when  the  proportion  of  fat  becomes  large  the 
amount  of  water  is  diminished.  Thus  fat  beef 
contains  21  per  cent  less  water  than  lean  beef, 
but  26  per  cent  more  fat.  Fat,  that  is  to  say, 
displaces  water.  This  is  quite  in  keeping  with 

1 These  analyses  differ  considerably  from  those  in  Plate 
IX.  Ihe  above  are  analyses  of  English  samples,  those  of 
this  Plate  are  American. 


ANIMAL  FOODS. 

the  popular  notion  that  very  lean  beef  is  not 
economical.  At  the  same  time  an  excess  of  fat 
is  undesirable  and  wasteful;  for  then  it  cannot 
readily  be  made  use  of,  and,  as  the  table  shows, 
taking  equal  weights  of  lean  beef  and  fat  beef, 
there  is  less  nitrogenous  material  in  the  fat  than 
in  the  lean.  The  fat  ought  not  to  be  in  large 
masses  on  the  meat,  but  should  be  distributed 
throughout  it,  showing  as  white  lines  running 
through  the  beef,  giving  it  a marbled  appear- 
ance. The  amount  of  fat  laid  down  in  an  ani- 
mal’s body  is  dependent  upon  a variety  of  cir- 
cumstances. The  kind  of  feeding  has  a marked 
influence,  and  the  mode  of  life  affects  the  fat- 
tening process  in  a very  marked  way.  Animals 
in  the  wild  state  do  not  fatten.  Fat  is  not  laid 
down  in  the  body,  because  carbonaceous  sub- 
stances are  consumed  in  the  body  for  yielding 
the  energy  needed  in  the  state  of  unrestrained 
freedom.  It  is  estimated  that  of  the  total 
weight  of  an  ox  ready  for  the  market  one-third 
is  fat,  and  that  fat  forms  rather  more  than  the 
same  amount  of  the  body  of  a sheep. 

There  is  also  a considerable  difference  between 
the  flesh  of  young  and  of  mature  animals.  As 
a rule,  while  the  flesh  of  the  young  animal  is 
more  tender,  it  is  less  nutritious  and  less  diges- 
tible. Specially  is  it  likely  to  be  less  nourish- 
ing if  the  animal  has  been  quickly  fed  for  the 
market.  Enough  time  has  not  been  given  to 
permit  the  development  of  the  muscular  fibre, 
which  is,  in  consequence,  flabby  and  insipid. 
On  the  other  hand  if  the  animal  has  been  too 
old  or  has  been  used  for  work,  the  flesh  is  too 
firm  and  hard  to  make  pleasant  eating. 

Beef  is  said  to  be  at  its  best  when  cut  from 
the  carcass  of  a four-year-old  ox,  and  wether 
mutton  from  a three-yeai’-old  is  in  the  best  con- 
dition. 

There  is  an  important  point  on  which  the 
table  is  silent,  and  on  which,  indeed,  chemical 
analysis  can  give  no  information,  and  that  is 
flavour.  It  depends  upon  the  presence  in  the 
meat  of  a series  of  bodies,  which,  because  they 
can  be  dissolved  out  by  water,  are  called  ex- 
tractives (see  p.  537).  They  are  found  in  gi’eat- 
est  abundance  in  the  flesh  of  wild  animals,  and 
it  is  their  presence  in  more  than  usual  quantity 
that  gives  to  meat  the  quality  people  speak  of 
as  “ richness.”  It  is  because  the  flesh  of  young 
animals  is  so  deficient  in  these  bodies  that  it  is 
poorer  and  less  tasty  than  that  of  the  mature 
animal.  Flavour  also  varies  with  the  animal, 
the  flesh  of  each  kind  having  its  own  peculiar 
character.  It  is  influenced  by  the  feeding,  being 
best  just  before  removal  from  green  pasturage 
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NUTEITIVE  VALUE  OF  BONE. 


[Sect.  L 


iu  the  months  of  September  and  October;  and 
it  is  diminished  by  artificial  feeding.  It  is  the  na- 
tural feeding  and  the  unrestrained  life  that  give 
mountain-fed  mutton  the  quality  that  makes  it 
so  desired.  Turnip  feeding  imparts  a particular 
kind  of  llav’our. 

The  analyses  given  in  the  table  apply  to  meat 
without  the  bone,  and  if  any  calculation  is 
made,  by  means  of  tlie  table,  of  the  various 
nutritive  materials  present  iu,  say  1 lb.  of  beef, 
as  bought  for  domestic  purposes  in  the  ordinary 
way,  due  allowance  must  be  made  for  the  inevi- 
table piece  of  bone.  It  has  been  calculated 
that  of  a whole  ox  carcass  bone  forms  from  10 
to  20  per  cent  of  the  whole  weight,  but  the 
amount  varies  according  to  the  cut. 

Thus  joints  seldom  contain  less  than  8 per  cent  of  the 
weight  in  bone. 

The  neck  and  brisket  contains  10  per  cent  do. 

The  shin  and  legs  33  to  50  per  cent  do. 


Thus  the  most  economical  parts  are  the  round 
and  the  thick  flank,  next  in  order  comes  the 
brisket,  and  lastly  the  leg.  In  mutton  and 
pork  the  leg  is  the  most  economical  and  then 
the  shoulders. 

Bone,  however,  is  not  an  innutritions  portion 
of  the  animal,  provided  the  nutriment  is  pro- 
perly extracted  from  it.  Church  gives  an  ana- 
lysis of  the  bone  of  a mutton  chop,  showing  the 
following  ingredients: — 


Water 

Nitrogenous 

Fat 

f Phosphate  \ 
Saline  •;  an«l  carbo-  - 
I nate  of  lime ) 


32-2 

18-7 

9-0 

40-1 

100-0 


per  cent  or  5 oz.  66  gr.  in  1 lb. 

„ 2 „ 434  „ „ 

„ 1 „ 193  „ „ 

„ 6 „ 182  „ 

16  oz. 


Smith,  basing  his  calculation  upon  the  ana- 
lysis of  shin-bones,  estimated  that 

3 lbs.  of  shin-bones  would  yield  as  much  carbon  as  1 lb. 
of  beef. 

6 lbs.  of  shin-bones  would  yield  as  much  nitrogen  as 
1 lb.  do. 


that  i.s,  the  nutritive  value  of  bone  is  as  regards 
nitrogen  ^ that  of  beef,  and  as  regards  carbon 
^ that  of  beef.  Bones  vary  in  the  amount  of 
nutritive  material  they  contain  according  to 
their  form.  Dense  bone  contains  less  animal 
and  more  mineral  matter  than  sfiongy  bone, 
and  the  more  abundant  the  marrow  the  more 
useful  the  bone,  for  marrow  consists  largely  of 
fat,  and  is  therefore  of  value  as  yielding  carbon 
for  liberation  of  heat  and  energy.  In  order 
that  the  nutritive  material  may  be  properly 


extracted  bones  require  grinding  down.  This 
could  not  be  attempted  for  ordinary  domestic 
purposes,  but  at  any  rate  the  bone  ought  to 
be  well  smashed  up,  to  permit  the  extraction 
of  as  much  nuti'iment  as  possible.  The  joint 
ends  of  bone  yield,  from  the  gristly  material 
and  from  the  tendinous  and  ligamentous  parts 
about  the  joint,  a substance  which,  on  boiling, 
is  converted  into  gelatine.  It  is  this,  perhaps, 
more  than  the  nutritive  material  extracted  from 
the  bone  itself,  that  makes  the  bo:ie  useful  for 
the  making  of  stock  for  soup. 


Percentage  Composition  of  Various  Parts  of  A nimals. 


Sheeps’ 

Kidney. 

Calves’ 

Liver. 

Tripe. 

Foie 

Gras. 

Bacon, 
fat  salted 
and 
dried. 

Water 

78-60 

16-56 

3-33 

0-21 

1-30 

72-33 

20-0 

5.58 

0- 45 

1- 54 

67-1 

13-3 

17-1 

2-5 

22-70 

13-75 

54-57 

6-40 

2-58 

13-9 

9-0 

74-1 

3-0 

Nitrogenous, 
Fat 

Carbo-  ) 

hydrate,  j 
Saline 

The  above  tables  show  the  nutritive  value  of 
the  various  internal  organs  noted.  There  are, 
however,  objections  to  their  use,  mainly  on 
account  of  their  being  difficult  of  digestion. 
Thus  the  kidney  is  of  a close  texture,  and  unless 
skilfully  cooked,  so  that  all  the  juices  are  re- 
tained, it  may  be  hard  and  with  little  flavour. 
The  same  objection  exists  to  the  use  of  the 
heart,  which  closely  resembles  ordinary  meat  in 
its  composition,  though  it  is  much  firmer  and 
hardei'.  The  liver  is  rich  and  savoviry  when 
properly  cooked,  but  easily  rendei'ed  hard  and 
tasteless,  and  is  difficult  of  digestion.  Com- 
parison ])etween  the  table  of  calves’  liver  and 
foie  gras,  the  fatty  liver  of  Strasburg  geese  (see 
p.  54l),  indicates  how  the  kind  of  feeding  fol- 
lowed in  the  case  of  the  geese  alters  the  compo- 
sition of  the  organ.  The  table  shows  the  fatty 
liver  to  consist  of  over  a half  of  fat.  Tripe  used 
as  food  consists  of  the  paunch,  or  first  portion 
of  the  stomach  of  the  ox  or  cow.  Of  consider- 
able nutritive  value,  it  possesses  the  great  addi- 
tional advantage  of  being  the  most  easily  di- 
gested of  animal  foods,  and  it  is  of  very  agree- 
able flavour.  Sweetbread  is,  strictly  speaking, 
the  pancreas  (see  p.  142),  but  the  organ  sold 
by  butchers  under  this  name  is  sjiecially  the 
thymus  gland  (p.  205),  and  other  glands,  such 
as  the  thyroid  (p.  205),  are  also  sold  under  the 
same  name.  The  thymus  of  the  calf  is  the 
most  esteemed.  It  is  nourishing,  and  when 
properly  cooked  easy  of  digestion.  The  lungs 
or  lights  are  eaten  along  with  the  liver,  and 
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though  containing  nutritious  material  are  rather 
indigestible. 

The  blood  of  animals,  chiefly  the  pig,  is  con- 
sumed in  the  form  of  black-puddings,  which 
are  made  of  a mixture  of  blood,  groats,  fat,  and 
various  herbs.  The  mixture  is  contained  in  a 
piece  of  skin  from  the  intestine  of  the  jiig. 
Bacon  belongs  to  the  class  of  cured  meats.  The 
flitch  is  from  the  side.  The  process  of  curing 
consists  in  rubbing  into  the  side  a mixture  of 
salt  and  saltpetre  (nitre).  Brine  is  also  forced 
into  the  flesh  by  a force-pump.  The  sides,  after 
being  dressed  in  this  way,  are  piled  on  one 
another  for  four  days,  then  turned  and  sprinkled 
with  salt,  and  allowed  to  lie  for  twelve  days. 
After  washing  and  drying  they  are  hung  in  the 
smoke-house  and  submitted  to  the  fumes  of 
burning  oak  sawdust  for  three  days,  when  they 
acquire  the  proper  flavour  and  are  ready  for 
market.  ‘‘  For  domestic  use  pork  may  be  cured 
as  follows;  Stir  some  salt  with  hot  water  till 
no  more  of  the  substance  is  dissolved.  This 
forms  the  brine  or  pickling  liquor.  Then  mix, 
for  a pig  of  moderate  size,  one  pound  of  brown 
sugar  and  half  a pound  of  nitre;  rub  this  mix- 
ture well  into  the  meat,  which  is  then  to  be  put 
into  the  pickle,  I’emaining  there  two  days. 
After  this  take  it  out  and  rub  the  pieces  with 
salt  alone.  Eeturn  it  to  the  pickle.  It  will  be 
ready  for  use,  after  drying  and  smoking,  in 
six  or  eight  weeks”  (Church).  The  small  quan- 
tity of  water  contained  in  bacon  makes  it,  weight 
for  weight,  of  more  nutritive  value  than  fresh 
pork,  while  the  pickling  process  renders  the  fat 
more  digestible  than  it  is  in  the  fresli  state. 
This  is  an  exception  to  the  general  rule  that 
curing  renders  meat  less  digestible.  If  the 
pickling  has  been  too  long  continued,  however, 
the  lean  portions  will  have  become  too  dry  by 
the  abstraction  of  the  juices.  By  noting  in  the 
above  table  the  relative  pi’oportions  of  nitro- 
genous material  and  fat  in  liver  and  bacon,  the 
meaning  and  advantage  of  combining  these  two 
in  one  dish  becomes  apparent,  the  one  making 
np  for  the  deficiencies  of  the  other.  The  same 
is  true  of  the  combination  of  chicken  and  ham, 
for  the  flesh  of  fowls,  as  will  be  seen  from  the 
succeeding  table,  contains  a very  slight  admix- 
ture of  fat,  while  it  is  more  than  usually  rich  in 
nitrogenous  material. 

The  same  advantage  is  gained  from  a mixed 
diet  of  ham  and  eggs,  veal  and  ham,  bacon  and 
beans,  rabbit  and  ham,  &c.,  the  bacon  or  ham 
supplying  in  each  case  the  fat,  while  the  eggs, 
beans,  veal,  or  rabbit  yields  in  abundance  the 
nitrogenous  constituent. 


POULTRY,  GAME,  AND  WILD-FOWL. 
Percentage  Composition  of  Poultry  and  Game, 


Fowl. 

Hare. 

Water 

7315 

74-35 

Nitrogenous 

22-65 

23-34 

Fat 

3-11 

1-13 

Saline 

1-09 

1-18 

The  number  of  birds  used  as  food,  in  various 
parts  of  the  world,  is  very  great.  The  analysis 
of  the  common  barn-yard  fowl  maybe  taken  as 
a fair  sample.  It  will  be  noticed  that  the  pro- 
portion of  fat  is  small,  and  the  proportion  of 
nitrogenous  material  large,  the  latter  existing 
in  larger  quantity  even  than  in  lean  beef.  Wikl- 
fowl  contain  still  less  fat.  The  flesh  of  the  white- 
fleshed  birds  is  more  tender,  more  delicate  in 
flavour,  and  more  easily  digested  than  the  dark- 
coloured  flesh,  for  example,  of  ducks  and  geese. 
The  latter  is,  however,  richer  and  more  stimu- 
lating. Game-birds  are  desii’ed  for  their  special 
flavour,  which,  by  stimulating  the  appetite, 
counterbalances  the  disadvantage  of  the  in- 
creased firmness  and  solidity  of  the  flesh.  The 
character  of  the  flesh  is,  of  course,  influenced  by 
domestication.  If  prevented  from  obtaining 
exercise,  the  birds  will  become  fat,  and  it  also 
appears  that,  after  spaying,  the  animal  fattens 
more  easily,  grows  to  a larger  size,  and  develops 
a finer  flavour.  A capon  is  a cock-chicken  which 
has  been  th\is  treated,  a poulard  is  a spayed  hen. 
The  flavour  is  also  markedly  different  in  flesh- 
eating from  that  of  grain-eating  birds.  The 
flesh-eating  bird  is  of  a stronger,  fuller,  and  less 
agreeable  flavour,  and  the  feeding  of  such  birds 
on  gi’ain  greatly  improves  them  in  this  respect. 
The  keeping  of  game,  till  it  is  decidedly  “ high,” 
is  for  the  purpose  of  making  the  flesh  more 
tender  and  easily  eaten. 

The  breast  is  not  always  the  most  tender  part 
of  the  bird.  It  is  so  in  the  common  fowl  and 
the  pai-tridge,  because  these  birds  walk  rather 
tlian  fly,  and  the  wings  and  breast  muscles  are 
less  exercised.  But,  in  the  case  of  the  woodcock 
and  snipe,  the  legs  are  preferred,  because  these 
birds  fly  most,  and  the  wings  consequently  are 
firmer  from  exercise. 

While  there  seems  to  be  no  bird  whose  flesh 
is  injurious,  if  eaten,  it  yet  appears  that  some 
birds  may  become  poisonous  by  eating  certain 
foods.  The  pheasant  of  North  America  is  said 
to  be  poisonous  during  the  winter  and  spring, 
if  fed  on  the  buds  of  Calmia  latifolia,  and 
American  partridges  have  been  found  to  possess 
poisonous  properties  (Pavy). 
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The  flesh  of  hare  and  rabbit  resembles  that 
of  fowl  rather  than  that  of  butchers’  meat.  It 
also  is  characterized  by  the  absence  of  fat.  The 
flesh  of  the  hare  is  pai’ticularly  ricli  and  nonr- 
ishing,  that  of  I’abbit  having  a less  defined 
flavour;  but  it  is  more  easily  digested,  and,  just 
because  of  its  greater  delicacy,  is  more  suited 
for  an  invalid  or  convalescent.  Hare-flesh  is 
highly  nutritious,  but  is  rather  for  the  healthy 
and  vigorous  than  for  the  sick. 

Venison,  the  flesh  of  the  deer,  resembles  game 
rather  than  butchers’  meat.  It  po.ssesses  little 
fat,  but  is  rich  in  extractives,  and  therefore 
savoury  and  stimulating.  It  is,  moreover,  readily 
digestible.  The  flesh  of  park-deer  resembles 
that  of  the  domestic  sheep  because  of  restricted 
exercise. 

SquiiTels  are  eaten  in  some  of  the  western 
parts  of  America,  and  by  the  natives  of  Aus- 
tralia, and  form  a favourite  dish  in  Norway  and 
Sweden.  The  flesh  is  said  to  be  tender,  and  to 
resemble  that  of  the  barn-door  fowl.  The  flesh 
of  the  opossum  is  compared  to  that  of  the  rabbit 
or  hare. 

Edible  birds’  nests  are  esteemed  great  deli- 
cacies in  China.  The  edible  portion  of  the  nest 
is  really  formed  of  dried  saliva,  and  is  con- 
structed by  the  bird,  the  salangan,  a kind  of 
swift,  as  a support  on  which  its  nest  is  after- 
wards rai.sed  of  grass,  leaves,  and  sea- weed. 
The  birds  build  in  caves  near  the  sea  or  inland, 
and  it  is  by  means  of  the  brackets  w'hich  the 
animal  makes,  that  its  nest  is  supported.  It  is 
said  to  require  fifty  sucli  brackets  to  make  up 
a pound  in  weight,  and  the  best  of  them  sell  for 
£5  to  £6  the  pound.  They  are  obtained  chiefly 
in  the  islands  of  the  Southern  Archipelago. 

EGGS. 


Percentage  Composition  of  lien's  Egg  {Church). 


White. 

Yolk. 

Wliite  and 
Yolk  IMixed. 

Water 

81-8 

51-5 

71  -7 

Nitrogenou.s 

12 -0 

150 

14-0 

Fat 

— 

30-0 

11-0 

Extractives  and  | 
membranes / 

2-0 

2T 

2-0 

Saline 

1-2 

1-4 

1-3 

The  eggs  of  a great  variety  of  birds  are  used 
as  food,  and  there  is  no  bird’s  egg  which  may 
not  be  so  employed.  The  eggs  of  different  birds 
differ  much  not  only  in  size,  &c.,  but  also  in 
flavour.  The  flavour  is  mainly  determined  by 
the  feeding  of  the  bird. 

Within  the  .shell  the  whole  egg  is  inclosed 
in  a delicate  double  envelope  or  membrane. 


Throughout  the  white  of  the  egg  run  delicate 
strands  of  membrane  dividing  off  compartments 
in  which  the  semi-liquid  white  is  inclosed. 
Within  the  white,  inclosed  also  in  a delicate 
membrane,  is  the  yellow  yolk  attached  to  the 
membranes  of  the  white  by  two  fine  cords  or 
chalazie,  one  towards  each  end  of  the  egg,  which 
suspend  the  yolk  and  permit  it  to  move  readily 
within  the  white.  It  is  on  the  yolk  and  from 
a part  of  it  that  the  young  bird  is  developed. 
The  part  is  indicated  in  the  fresh  egg  by  a small 
white  area,  called  the  cicatricula,  about  the 
sixth  of  an  inch  in  diameter,  which  is  always 
uppermost  in  whatever  position  the  egg  is 
placed.  The  rotation  of  the  yolk  on  its  chalazse 
achieves  this.  AVhile  only  a part  of  the  yolk 
developes  into  the  young  bird,  the  I’emainder 
and  the  whole  of  the  white  serves  to  nourish  it 
till  it  is  ready  to  break  out  of  the  shell.  So  that 
within  the  egg  itself  is  contained  all  the  mate- 
rial necessary  for  the  development  of  the  tissues 
and  gi’owth  of  the  chicken  during  a consider- 
able period  of  its  existence. 

The  shell  is  usually  about  the  t^yth  of  the 
total  weight  of  the  egg,  the  yolk  weighs  ^ths, 
and  the  white  j'^yths. 

The  shell  consists  of  3 per  cent  organic  matter, 
and  97  per  cent  inorganic  salts,  of  which  91  per 
cent  is  carbonate  of  lime,  and  the  remaining 
6 per  cent  is  phosphate  of  lime.  It  is  porous, 
and  thus  permits  exchanges  to  go  on  between 
the  air  outside  and  the  contents  of  the  shell. 
It  is  because  of  the  entrance,  through  the  shell, 
of  putrefactive  germs  in  the  air  that  decomposi- 
tion is  set  up,  and  the  egg  becomes  bad.  This 
may  be  prevented  by  rubbing  newly-laid  eggs 
over  with  fat  or  butter,  which  enters  the  pores 
and  seals  the  egg,  as  it  were,  against  the  en- 
trance of  air.  Eggs  have  been  kept  fresh  for 
two  years,  and  may  easily  be  kept,  it  is  said,  by 
covering  them  with  a solution  of  one-third  bees’- 
wax  and  two-thirds  olive-oil.  They  may  be 
kept  for  a considerable  time  also  by  packing 
them,  small  end  downwards,  in  clean  dry  salt. 
They  may  be  preserved  also  in  strong  solution 
of  salt  or  in  lime-water.  Bad  eggs  swim  even  in 
pure  water  because  of  their  loss  of  weight  owing 
to  decomposition,  and  the  quantity  of  gas  the 
decay  has  produced.  Good  eggs  should  sink  in 
a solution  conqiosed  of  1 ounce  of  salt  in  10 
ounces  pint)  watei',  and  in  the  same  solution 
indifferent  eggs  float.  The  white  and  yolk  of 
eggs  differ  very  much  in  their  comjiosition,  as 
the  tables  show.  The  white  is  almost  entirely 
a weak  solution  of  albumin  in  water,  for  the 
nitrogenous  constituent  is  pure  albumin  (see 
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p.  536),  and  the  water  exists  to  the  extent  of 
nearly  85  per  cent.  So  that  of  the  white  of  egg 
only  Jth  part  consists  of  really  nourishing  mate- 
rial, namely,  the  albumin.  Though  in  solution 
in  cold  water,  it  becomes  coagulated  into  a white 
clot  when  heat  is  applied,  and  the  albumin  in 
this  coa'Tulated  condition  will  no  longer  dissolve 
in  water.  When  the  composition  of  the  yolk 
is  examined,  a marked  difference  is  observed. 
There  is  33  per  cent  less  water,  and  30  per  cent 
fat,  besides  3 per  cent  more  albuminous  or 
nitrogenous  material.  The  fat  may  be  ex- 
tracted as  a bright  yellow  oil  by  means  of 
alcohol  or  ether.  The  yolk  is  much  richer  then, 
and  more  nourishing  than  the  white.  Yet  the 
white  forms  x^ths  of  the  whole  egg,  so  that  when 
the  mixed  white  and  yolk  are  taken,  the  rich 
yolk  is  diluted,  as  it  were,  by  the  weak  white, 
as  will  be  seen  on  referring  to  the  table.  It  is 
sufficiently  plain  from  these  tables  that  eggs 
are  not  the  concentrated  food  most  people  ima- 
gine. As  a matter  of  fact  an  egg  scarcely  con- 
tains more  nourishing  material  than  a piece  of 
beef  of  equal  weight.  This  is  proved  in  more 
detail  on  p.  555.  A man,  restricting  himself  to 
eggs  alone,  could  not  obtain  sufficient  waste- 
repairing and  energy -yielding  material  out  of 
less  than  eighteen  eggs  per  day. 

The  inorganic  salts  of  the  egg  are  those  of 
phosphorus,  ii'on,  lime,  soda,  potash,  and  mag- 
nesia. 

The  weight  of  the  hen’s  egg  is  from  1|  to  2 
ounces;  a duck’s  egg  weighs  2 to  3 ounces,  a 
turkey’s  3 to  4 ounces,  and  that  of  a goose  4 to 
6 ounces.  A duck’s  egg  contains  a fourth  more 
nourishing  material  than  a hen’s  egg. 


FISH  AND  SHELL-FISH. 
Percentage  Composition  of  White  Fish. 


Whiting. 

Cod. 

Haddock. 

Sole. 

Skate. 

Water 

83-0 

77‘5 

78-0 

86T 

73-79 

Nitrogenous 

15T 

18-5 

18  T 

12-0 

24-03 

Fat 

0-8 

3-0 

2-9 

0-7 

0-47 

Saline 

IT 

1-0 

1-0 

1-2 

1-71 

Percentage  Composition  of  Fat  Fish. 


Herring. 

Mackerel. 

Eel. 

Salmon. 

W ater . . 

Nitrogenous 

Fat 

Saline 

80-71 

10-11 

7-11 

2-07 

68-27 

23-42 

6-76 

1-55 

79-91 
13 -.57 
5-41 
1-11 

74-45 

18-75 

6-22 

0-58 

In  the  above  tables  a rough  distinction  has 
been  made  between  two  classes  of  fish,  depend- 
ing on  their  chemical  composition.  To  the  class 
of  lean  fish,  that  is,  with  comparatively  little  fat 


in  tlieir  composition,  belong  the  fish  with  more 
or  less  white  fiesh.  The  commoner  examples 
of  this  class  are  given  in  the  table,  and  to  the 
same  class,  with  a chemical  composition  of 
which  that  of  the  haddock  may  be  taken  as  an 
average,  belong  turbot,  brill,  plaice,  whitebait, 
smelt,  flounder,  hake,  ling,  gudgeon,  and  pike. 
The  class  to  which  herring,  salmon,  &c.,  belong 
is  characterized  by  a considei'able  increase  in 
the  quantity  of  fat,  and  has  usually  flesh  nioi'e 
or  less  coloured.  The  sprat,  pilchard,  and  lam- 
prey belong  to  the  same  class.  According  to 
the  table  the  herring  is  richest  in  fat ; but  the 
eel  is  usually  represented  as  one  of  the  fattest 
of  fish,  Letheby’s  analysis  crediting  it  with 
nearly  14  per  cent  of  fat,  and  Payen  stating  the 
percentage  of  fat  in  the  eel,  when  the  non- 
edible parts  have  been  I’emoved,  as  nearly  24. 
It  may  be  remarked  here  that  there  ai’e  con- 
siderable variations  in  the  analyses  of  different 
food-stuffs,  as  given  by  different  authorities, 
depending  upon  the  state  of  the  particular 
samples  from  which  the  analyses  were  made. 
Thus  in  fish  the  composition  varies  with  the 
season,  the  animal  being  at  its  highest  state 
of  perfection  previous  to  spawning,  when  it  is 
fatter,  and  the  flesh  has  a richer  flavour.  After 
s])awning  the  animal  is  much  leaner  and  the 
flesh  is  more  watery.  It  is  estimated  that  dur- 
ing the  spawning  period  as  much  as  17  per  cent 
of  the  total  fat  present  in  the  body  may  dis- 
ajDpear. 

In  the  case  of  the  salmon,  herring,  mackerel, 
eel,  &c.,  the  fat  exists  among  the  muscular  sub- 
stance, and  thei'e  is  also  a layer  of  fat  beneath 
the  skin,  specially  beneath  the  skin  of  the  belly, 
whereas,  in  tlie  cod,  skate,  &c.,  the  fat  is  present 
in  greatest  amount  in  the  liver,  Avhich  is,  in 
the  season,  gorged  with  oil. 

Fish  compares  favourably  with  butchers’ 
meat,  containing  a nearly  equal  amount  of 
nourishing  material,  weight  for  weight,  as  beef. 
The  extractives,  to  which  butchers’  meat  owes 
its  richness  and  fulness  of  flavour  as  well  as  its 
stimulating  properties,  are  present  in  less  quan- 
tity, however.  Fish  is  thus  less  satisfying  and 
stimulating  than  beef,  and  is,  on  that  account, 
not  so  extensively  used  as  it  ought  to  be.  Be- 
cause of  this,  however,  its  nutritive  value  is 
not  actually  impaired,  while  these  qualities 
make  it  of  much  value  to  persons  of  weak  diges- 
tion and  to  persons  of  sedentary  habits.  Its 
deficiencjq  specially  the  deficiency  of  white- 
fish,  in  fat  is  easily  made  up  by  mixing  the  diet 
with  fatty  substances.  Butter  sauces,  for  ex- 
ample, make  up  for  this.  Fishing  populations 
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[Sect.  I. 


have  learned  this  by  experience.  Thus  the 
people  of  Cornwall  and  Devonshire  make  a tish- 
pie  of  fish  mixed  with  thick  pieces  of  fat  pork, 
salted  and  pep})ered,and  covered  by  a good  crust. 
They  thus  obtain  all  the  requisites  of  a nourish- 
ing meal;  and  the  healthy  condition  of  the  people 
shows  how  satisfactory  is  the  diet.  “ In  no 
other  class  than  in  that  of  fishers  do  we  see 
larger  families,  handsomer  women,  or  more 
robust  and  active  men  ” (Dr.  Davy).  The  value 
of  fish  from  an  economic  point  of  view,  as  com- 
pared with  butchers’  meat,  is  discussed  on  p.  555. 

The  flavour  of  fish  varies  with  their  feeding, 
the  special  character  of  the  feeding-ground  being 
the  cause  of  the  peculiar  excellence  of  Loch 
Fyne  herring,  Dublin  Bay  haddock.  Dogger 
Bank  cod,  and  Tay  salmon.  The  whiting  is 
the  most  delicate  and  tender,  and  near  it  is  the 
haddock;  the  sole,  flounder,  turbot,  cod,  hake, 
and  liner  follow.  The  white-fish  are  the  most 

O 

<ligestible;  and  diminished  digestibility  accom- 
panies increased  firmness  of  flesh.  This  is  seen 
in  cod-fish,  which  in  season  is  firm,  and  be- 
eomes  opaque  on  boiling,  showing  curdy  mate- 
rial between  the  flakes.  But  this  very  firmness, 
desirable  as  indicating  seasonableness,  is  a dis- 
advantage from  the  point  of  view  of  digestion. 
The  firmness  of  the  cod  is  increased  by  crimp- 
ing, which  consists  in  making  cross-cuts  into 
the  flesh  immediately  after  the  fish  is  killed, 
and  then  plunging  it  into  cold  water.  This  is 
supposed  to  improve  the  flavour.  The  flavour 
of  some  fish,  such  as  trout  and  salmon,  is  best 
when  they  are  cooked  and  eaten  speedily  after 
being  killed;  but  others,  such  as  turbot,  improve 
with  keeping.  The  fat  fishes  are  the  least 
digestible  of  all. 

Koe  and  milt  are  parts  of  the  reproductive 
orf^ans,  the  former,  which  is  tlie  hard  roe, 
belonging  to  the  female,  and  the  latter,  tlie  soft 
roe,  to  the  male.  Caviare  is  the  preserved  hard 
roe  of  the  sturgeon. 

Many  substances  of  great  commercial  value 
are  made  from  various  parts  of  fish.  Thus 
isinglass  is  derived  from  the  swimming-bladder, 
specially  of  the  sturgeon.  Glue  is  made  from 
refuse  of  fish;  and  so  on.  The  Normal  Com- 
pany, of  Aberdeen,  has  shown  that  every  part 
of  the  fish  can  be  utilized,  and  that  the  ])arts  of 
the  fish  regularly  discarded  as  useless,  when 
properly  made  use  of,  represent  an  enormous 
money  value. 

Fish  sometimes  possess  poisonous  properties, 
possibly  because  of  some  kind  of  feeding.  Such 
poisonous  fish  are  met  with  in  the  tropics. 
There  are  some  people  injuriously  affected  by 


fish  at  any  time,  even  as  others  cannot  eat  mut- 
ton or  eggs  without  great  disturbance. 

There  does  not  seem  any  scientific  ground 
for  the  popular  notion  that  fish  is  a specially 
useful  food  for  brain  workers.  It  was  thought 
that  fish  were  rich  in  phosphorus,  which  enters 
into  the  composition  of  brain  tissue,  and  were, 
therefore,  specially  useful.  This  idea  arose  from 
the  glow  given  out  by  fish  in  the  dark.  But 
such  phosphorescence  is  probably  due  to  a 
minute  organism,  and  is  a thing  apart  from  the 
chemical  composition  of  the  fish. 


Percentage  ComiJositioii  of  Shell-Fish. 


Lobster. 

Oysters. 

Mussels. 

Water, 

76-62 

80-38 

75-74 

Nitrogenous,  

19-17 

14-01 

11-72 

Non-nitrogenous  and  loss, .. 

1-22 

1-40 

7-39 

Fat, 

1-17 

1-52 

2-42 

Saline, 

1-82 

2-69 

2-73 

The  above  may  be  taken  as  fairly  representa- 
tive of  the  shell-fish  class.  They  contain  a fair 
quantity  of  nourishing  material.  In  the  case  of 
lobster,  crab, crayfish,  &c.,  there  are  serious  objec- 
tions to  their  use.  They  are  among  the  most 
indigestible  kinds  of  animal  food.  They  are  coarse 
feeders,  and  this  may  account  for  the  disturb- 
ing effects  they  so  readily  produce,  apart  alto- 
gether from  any  difficulty  of  digestion.  Under 
any  circumstances,  however,  they  excite  even 
serious  irritation  of  stoniach  and  bowels  in  some 
persons,  producing  cramp,  colic,  purging,  and 
violent  symptoms  of  irritant  poisoning;  while  in 
others  the  partaking  of  even  a small  amount  of 
shell-fish  (and  specially  mussels)  to  supper  would 
induce  a skin  eruption  like  nettle-rash.  Oysters 
are  not  so  open  to  this  objection;  indeed  they  are 
frequently  found  pleasant  and  appetizing  by  per- 
sons of  weak  digestion  and  convalescents.  The 
flesh  of  the  claws  of  lobsters  and  ci’abs  is  moi'e 
delicate  and  digestible  than  the  soft  internal 
parts,  which  are  mainly  liver.  The  mass  of  little 
round  black  bodies,  found  beneath  the  tail  of 
the  female  lobster,  is  the  spawn,  and  is  used  for 
sauce.  The  beard  of  the  oyster  is  formed  of 
the  gills,  and  is  frequently  removed;  the  large 
hard  portion  of  the  interior,  which  is  a muscu- 
lar part,  ought  also  to  be  rejected,  as  it  is  the 
least  digestible  part.  The  addition  of  vinegar, 
spices,  &c.,  to  shell-fish  is,  as  a rule,  an  aid  to 
their  digestion,  as  these  substances  act  as  stimu- 
lants to  the  stomach  and  promote  the  flow  of  the 
digestive  juices.  Oysters  are  more  easily  digested 
when  raw  than  when  cooked.  They  are  in  sea- 
son only  when  there  is  an  “r”  in  the  name  of 
the  month. 
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TURTLE. 

Both  the  fresh-water  aud  marine  turtle  are 
consumed  as  food.  The  former  abounds  in 
certain  districts  of  the  Continent,  and  is  used 
by  the  inhabitants.  The  terrapin,  a fresh-water 
turtle,  is  imported  into  this  country  from  Ame- 
rica. Laud  tortoises  are  also  found  wholesome 
and  agreeable  food  by  the  natives  in  India  and 
Africa  and  by  the  North  American  Indians. 

The  edible  or  green  turtle  {Chelonia  mydas) 
is  the  one  chiefly  used  in  this  country.  It  is 
from  6 to  7 feet  long,  aud  sometimes  weighs 
700  pounds.  They  are  imported  alive ; and  the 
flesh  cut  up  into  pieces  and  sun-dried  is  also 
imported  in  large  quantity  from  the  West  In- 
dian islands.  The  flesh  is  sometimes  used  as 
steak,  but  is  principally  employed  for  soup.  For 
this  purpose  the  shields  covering  back  and  belly 
are  removed  from  the  animal,  scalded  to  allow 
of  the  removal  of  the  scales,  and  boiled.  The 
soft,  glutinous  parts  are  then  removed  from  the 
hard  bony  portion  and  cut  np  into  small  ob- 
long pieces.  It  is  these  pieces  that  are  prized, 
and  are  erroneously  called  green  fat.  The  liquor 
is  used  as  stock  for  soup.  The  shield  from  the 
back  is  called  callipash  (the  carapace  of  natural- 
ists) and  that  from  the  belly  callipee — names 
well  known  to  cooks,  epicures,  aud  aldermen. 
“The  callipee,  or  uuderpart  of  the  breast  or 
belly,  baked,  is  reckoned  the  best  piece.”  It  is 
white,  like  veal  or  chicken,  after  being  boiled. 
The  meat  from  the  callipash  is  dai’k-coloured, 
and  is  sometimes  called  black  or  green  meat. 
The  fat  of  the  turtle  is  greenish-yellow  in  colour, 
aud  it  also  is  used  for  soup.  It  is  said  to  colour 
the  urine  and  sweat  of  those  who  eat  of  it. 
Turtle  is  said  to  be  highly  nutritious,  and  when 
plainly  cooked  easy  of  digestion — tendei’,  deli- 
cate food  when  young,  but  more  tough  and 
gristly  as  it  grows  old.  “ The  juices  are  gener- 
ally reckoned  great  restoratives.” 

The  eggs  of  the  turtle  are  also  used  as  food. 
They  are  deposited  in  great  numbers  in  the 
sand  of  the  bays  and  lagoons,  to  which  the 
turtle  resorts  for  that  purpose  several  times 
a-year.  They  are  hatched  lying  in  the  warm 
sand,  and  the  difficulty  is  to  procure  them  in  a 
perfectly  fresh  state. 

The  flesh  of  the  turtle  is  about  75  per  cent 
watei',  and  of  the  remaining  25  per  cent  about 
one-half  is  fat,  the  rest  being  flesh. 

Moek-tUPtle  soup  is  made  with  pieces  of  the 
gelatinous  portions  of  the  scalp  of  the  calf’s 
head,  which  resemble  to  some  extent  the  glutin- 
ous pieces  of  turtle. 


MILK. 


Average  Percentage  Composition  of  Unman  Milk  and 
Milk  of  Different  Animals. 


Human 

Cow. 

Ass. 

Goat. 

Mare. 

Slieep. 

Water, 

88-0 

86-87 

91-17 

87-54 

88-80 

82-27 

Nitrogenous, . 

2-97 

4 -65 

1-79 

3-62 

2-61 

7-10 

Fat  (Butter),. 

2-90 

3-50 

1-02 

4-20 

2-50 

5-30 

Sugar, 

5-97 

4-28 

5-60 

4-08 

5-59 

4-33 

Saline, 

0T6 

0-70 

0-42 

0-56 

0-50 

1-00 

Milk  is  an  emulsion.  It  consists,  when  seen 
under  the  microscope,  of  a multitude  of  exceed- 
ingly fine  globules  of  oil,  each  globule  being 
surrounded  by  an  albuminous  film,  which  keeps 
the  globules  from  running  together,  the  globules 
floating  in  an  opaque  fluid.  The  fluid  contains 
albuminous  bodies,  milk-sugar,  and  salts,  in 
solution.  AVhen  perfectly  fresh  it  is  slightly 
alkaline  in  reaction,  but  it  soon  becomes  some- 
what acid. 

When  milk  is  allowed  to  stand  the  oil-globules, 
being  light,  rise  to  the  surface  and  form  the 
layer  of  cream,  so  that  the  cream  is  mainly  the 
fatty  portion  of  the  milk,  the  globules  in  it 
being  still  separated  from  one  another  by  the 
albuminous  envelopes.  When  milk  is  churned, 
the  albuminous  envelopes  are  ruptured,  and  the 
released  globules  of  oil  run  together,  forming 
little  masses  of  fat.  These  masses  are  collected, 
as  much  of  the  liquid  squeezed  out  as  possible, 
and  thus  the  butter  is  obtained.  If  a small 
quantity  of  acid,  say  common  vinegar,  be  added 
to  milk  and  the  milk  be  slightly  warmed,  it 
separates  into  curd  and  whey.  The  same  thing 
occurs  if  the  milk  is  allowed  to  stand  till  it 
becomes  sour.  The  souring  is  due  to  the  forma- 
tion in  the  milk  of  an  acid — lactic  acid.  The 
lactic  acid  is  pi’oduced  by  a species  of  fermenta- 
tion from  the  sugar  pi’esent  in  solution  in  the 
milk.  The  agent  in  exciting  this  fermentation 
is  a minute  organism  (see  p.  389)  deposited  in 
the  milk  from  the  air.  If  milk  be  heated,  aud 
corked  in  a bottle  when  hot,  it  will  not  turn 
sour,  because  the  heating  has  destroyed  the 
organism ; and  no  lactic  acid  being  produced, 
curdling  will  not  occur.  But  if  the  cork  be 
removed  and  the  air  have  access  to  the  milk 
again,  fresh  organisms  are  deposited  and  curd- 
ling will  soon  take  place.  The  explanation  of 
curdling  is  this : the  chief  nitrogenous  or  albu- 
minous body  in  milk  is  called  casein.  Casein 
belongs  to  the  same  type  of  substances  as  white 
of  egg.  We  all  know  that  white  of  egg  will 
dissolve  in  cold  water,  but  as  soon  as  the  water 
is  heated  to  the  boiling  point  it  separates  or  is 
precipitated  as  a white  curdy  mass.  Now  while 
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Ccoseiu  of  milk  is  akin  to  white  of  egg,  unlike  it, 
it  does  not  precipitate  on  boiling,  so  long  as  the 
solution,  in  which  it  is  present,  is  not  acid  but 
alkaline.  As  soon  as  the  solution  becomes  acid, 
either  by  the  addition  of  a little  vinegar,  or  by 
the  process  of  souring,  the  casein  tends  to 
become  precipitated  as  curd,  and  will  be  all  the 
more  quickly  precipitated  if  the  solution  is 
heated.  So  long  as  milk  is  kept  alkaline,  then, 
it  will  not  curdle,  because  casein  is  soluble  in 
an  alkaline  solution,  and  is  therefore  called  alkali 
albuminate.  The  addition,  therefore,  to  milk  of 
a little  common  baking-soda  (carbonate  of  soda) 
will  prevent  curdling  taking  place.  Milk  is  also 
separated  into  curd  and  whey  by  mixing  it  with 
rennet.  Eennet  is  prepared  from  the  stomach 
of  the  calf,  and  contains  a special  ferment,  which 
causes  the  })recipitation  of  the  casein.  In  the 
process  of  the  digestion  of  milk  in  the  stomach 
curdling  is  the  first  step,  being  caused  by  the 
acidity  of  the  gastric  juice,  as  well  as  by  the 
presence  in  the  juice  of  a curdling  ferment.  If 
a person  vomits  some  time  after  a drink  of  milk, 
the  milk  is  retunied  in  a curdled  condition, 
because  the  process  of  digestion  has  begun. 

The  curd  of  milk  thus  consists  of  an  albumi- 
nous body  casein,  and  entangled  in  the  curd  is 
the  most  of  the  milk-fat.  The  whey  also  con- 
tains some  of  the  fat  globules,  and  is,  therefore, 
somewhat  opaque.  It  contains  also  a small  quan- 
tity of  albumin  of  exactly  the  same  character 
as  white  of  egg,  and  it  contains  in  solution  the 
sugar,  salts,  &c.,  which  can  be  readily  separated 
out.  If  the  whey  be  gradually  evaporated  the 
milk-sugar  will  crystallize  out. 

Milk,  then,  is  really  a very  complex  sub- 
stance, and  it  contains  a proportion  of  all  the 
different  kinds  of  material  needed  as  food — 


nitrogenous,  fatty,  sugary,  saline. 

We  must  now  look  at  its  composition  a little 
more  in  detail.  It  will  be  observed  from  the 
table  that  the  composition  of  milk  varies  very 
much  in  flifferent  animals,  that  of  the  ass  con- 
taining a total  of  only  8-83  parts  of  .solid  material 
in  100,  while  that  of  the  sheep  contains  double 
the  amount  of  nourishing  material,  namely 
17*73  parts  in  the  100;  and  while 
human  milk  contains  12  parts  of  solids  in  100, 


cow’s  milk 


13*13 


Solids  in  One  Pint  of  Milk. 
Nitrogenous,  309  grains. 


Butter, 

Sugar, 

Saline, 


3.01 

408 

72 


Total  Solids, 
Or  fully  ... 
Water, 


1200  grains. 
2 ’8  ounces. 
17*9  „ 


Of  one  pint  of  cow’s  milk  (20  ounces)  17^  ounces 
in  round  numbers  are  water,  and  2^  ounces  solid 
nutriment.  If  a grown  person,  therefore,  were 
to  live  on  milk  entirely,  a very  large  quantity 
would  be  necessary — between  9 and  10  pints 
daily  at  least.  This  would  be  an  expensive 
diet.  It  is  one,  moreover,  not  suited  as  an 
exclusive  diet  for  an  adult,  while  eminently 
suited  for  a young  growing  person  (see  p.  542). 

The  nitrogenous  ingredients  in  milk  are 
principally  the  two  already  named — egg-albu- 
min and  alkali  albuminate  or  casein,  the  casein 
being  in  largest  proj)ortion,  fonning  nearly  4 of 
the  4*65  per  cent. 

Milk-fat  or  butter  or  cream  is  that  which 
gives  the  quality  and  richness  to  the  milk.  It 
is  by  the  amount  of  cream  present  that  the 
quality  of  the  milk  is  commonly  estimated. 

There  is  a simple 
instrument,  called  a 
creamometer,  which 
might  readily  be 
employed  in  house- 
holds for  determin- 
ing the  richness  of 
milk.  It  consists  of 
a test-tube  (lig.  192) 
11  inches  long  and 
^ inch  in  diameter, 
wdiich  is  divided  in- 
to 100  degrees  by  a 
scale.  The  milk  to 
be  tested  is  well 
shaken  to  mix  the 
cream  uniformly  and 
then  the  test-tube  is  filled  with  it  up  to  the 
mark  0.  The  tube  is  allowed  to  stand  upright 
for  24  hours,  and  the  depth  of  the  layer  of 
cream  on  the  top  read  off  at  the  end  of  that 
time.  Good  sw^eet  milk  should  give  a layer 
of  cream  not  less  than  11^  degrees.  This  is, 
however,  not  a very  reliable  gauge,  because  the 
amount  of  cream  which  rises  depends  on  many 
conditions.  More  cream  wall  rise  if  the  tem- 
perature is  low,  if  the  vessel  which  contains  the 
milk  is  wide,  and  if  the  vessel  is  kept  perfectly 
free  from  agitation.  Another  method  of  deter- 
mining the  quality  of  milk,  which  gives  results 
varying  according  to  wdiether  the  cream  has 
been  removed  or  not,  is  the  method  by  taking 
the  specific  gravity  of  the  milk.  A hydrometer 
is  used,  such  as  is  shown  in  fig.  193,  which 
should  sink  in  pure  water  to  the  level  of  the 
mark  0,  which  stands  for  1000.  In  pure  sweet 
milk  it  should  rise  to  a level  between  29  and 
33  (1029  and  1033).  That  is  to  say,  the  specific 


Fig.  192.— Creamometer. 
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gravity  of  pure  milk  varies  between  1029  and 
1033.  Now  such  milk  contains  say  about  12 
per  cent  of  cream,  and  if  from  a sample  of  pui  e 
milk  any  quantity  of  cream  has  been  skimmed, 


the  reading  from  the  hydrometer 
will  be  considerably  different.  Cream, 
consisting  as  it  does  mainly  of  fat,  is 
lighter  than  water.  If,  therefore,  a 
large  quantity  of  cream  be  present 
in  a sample  of  milk,  its  specific  gra- 
vity will  be  lowered;  and  if  the 
cream  be  skimmed  off,  the  specific 
gravity  of  the  milk  will  be  raised. 
Thus  pure  milk  with  aU  its  cream, 
which  gives  a specific  gravity  of  be- 
tween 1029  and  1033,  will,  if  the 
cream  be  removed,  give  a specific 
gi'avity  of  between  1033  and  1037. 
If  we  take  these  two  levels  as  the 
standards  of  pure  sweet  milk  and 
pure  skimmed  milk,  it  is  plain  that 
the  addition  of  water  to  either  will 


Fig.  193. 
lij'drometer. 


cause  a lowering  of  the  specific  gra- 
vity. A table  has  been  constructed,  showing 
the  fall  for  varying  quantities  of  water,  and  thus, 
by  using  the  hydrometer,  with  this  table  a 
rough  estimate  of  adulteration  of  the  milk  with 
water  might  be  made. 

O 


Table  Showing  Specific  Gravity  of  Milk  before  and  after 
Removal  of  Cream  with  Different  Quantities  of  Added 
Water. 


Specific  Gravity  before  Specific  Gravity  after 
Removal  of  Cream.  Removal  of  Cream. 


1029  to  1033 
1026  ,,  1029 
1023  ,,  1026 
1020  ,,  1023 
1017  „ 1020 
1014  „ 1017 


1034  to  1037  Indicates  Pure  Milk. 

1029  ,,  1034  — 10  p.c.  added  water. 

1026  „ 1029,,  20 

1023  „ 1026,,  30 

1020  ,,  1023  ,,  40 

1016  „ 1020  „ 50 


and  it  would  be  of  easy  domestic  application, 
it  should  be  employed  in  conjunction  with  the 
creamonieter,  else  mistakes  would  arise.  Take 
an  example ; a fraudulent  milkman  might  re- 
move a portion  of  cream  from  his  milk,  and  in 
consequence  the  specific  gravity  would  rise,  say 
to  1034,  indicating  skimmed  milk.  He  might 
then  bring  the  specific  gravity  back  to  what  it 
ought  to  be  for  pure  milk  by  adding  water.  Of 
course  the  milk  would  look  thin,  but  still  the 
specific-gravity  test  alone  would  not  indicate 
anything  wrong.  If,  however,  the  creamometer 
test  were  applied,  and  a marked  deficiency  in 
cream  shown,  the  explanation  would  be  evident. 
For  purposes  of  such  testing  the  milk  should  be 
well  mixed  before  the  sample  is  poured  out. 

The  sugar  of  milk  or  lactose  contains  the 
same  proportions  of  carbon,  hydrogen  and  oxy- 
gen as  cane-sugar,  but  is  of  feebler  sweetening 
power,  and  does  not  readily  undergo  the  alco- 
holic fermentation,  but  is  prone  to  the  lactic 
acid  fermentation,  which,  as  already  stated,  is 
the  cause  of  the  souring  of  milk. 

The  saline  constituents  consist  of  salts  of 
soda,  potash,  lime,  magnesia;  oxide  of  iron,  and 
compounds  of  phosphorus  and  chlorine  are  also 
present.  Milk  also  contains  fluorine,  which  is 
an  ingredient  in  teeth.  Of  the  total  mineral 
constituents  phosphoric  acid  forms  no  less  than 
about  28'5  per  cent. 

The  composition  of  milk  varies  much  with 
the  feeding  of  the  animal.  If  an  abundance  of 
suitable  food  be  allowed  to  the  cow,  and  exer- 
cise be  denied,  the  yield  is  increased,  and  the 
quantity  of  solids  in  the  milk  is  also  increased. 
Stall-fed  cattle  yield  more  butter,  because  less 
fat  is  consumed  in  the  body  for  yielding  energy 
for  exercise  and  the  maintenance  of  tempera- 


Hydrometers are  graduated  for  use  with  milk 
only,  and  are  then  tenned  lactometers.  Dif- 
fei’ent  makei's  graduate  the  lactometers  in  dif- 
ferent ways.  Thus  one  is  made  graduated 
from  100,  low  down  on  the  stem,  to  0 at  the 
top  of  the  stem.  In  pure  water  it  would  sink 
to  0,  in  pure  milk  the  stem  would  stand  out 
above  the  milk  to  the  level  100.  If  it  sank  so 
that  the  stem  stood  out  to  the  level  90  only, 
that  would  indicate  that,  in  100  parts,  only  90 
were  pure  milk  and  10  were  added  water,  and 
so  on.  The  gi’aduation  might  begin  low  down 
at  0,  at  which  level  the  lactometer  should  stand 
in  pure  milk,  and  from  that  point  up  the  stem 
the  marks  would  indicate  percentages  of  added 
water.  Thus  if  the  instrument  sank  to  5,  that 
would  mean  5 per  cent  added  water.  If  this 
method  of  testing  the  quality  of  milk  were  used. 


ture. 

The  flavour  of  the  milk  is  also  influenced  by 
the  feeding,  the  finest  being  yielded  by  feeding 
on  fresh  country  pasture.  Turnips  and  fragrant 
grasses  impart  an  odour  to  the  milk.  Milk  also 
may  be  coloured  by  food  eaten,  and  may  acquire 
poisonous  properties,  without  the  animal  being 
affected,  by  the  cow,  goat,  &c.,  feeding  on  certain 
plants.  This  is  noticed  in  Malta  and  some  dis- 
tricts of  North  America. 

The  milk  of  a cow  varies  also  at  different 
times  of  the  day,  and  the  milk  obtained  at  one 
milking  is  not  all  of  the  same  richness.  The 
afternoon  milk  is  said  to  be  twice  as  rich  in 
butter  as  the  morning  milk.  If,  as  a cow  is 
being  milked,  the  milk  is  divided  into  several 
portions  as  it  comes  from  the  udder,  the  milk 
that  came  first  is  found  to  vary  very  much  from 
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that  yielded  by  the  stripping  of  the  udder.  The 
cliief  difference  is  in  the  quantity  of  butter,  the 
first  milk,  or  as  it  is  called  the  “fore”  milk, 
being  very  poor  in  fat,  while  the  last  milk,  or 
the  “ strippings,”  is  rich  in  fat.  Any  one,  there- 
fore, who  wishes  to  see  a fair  sample  of  milk 
yielded  by  a particular  cow  should  see  the  cow 
completely  milked.  The  whole  milk  should  be 
collected  in  one  vessel,  and  a samide  of  that 
taken.  The  cause  of  the  difference  is  found  in 
the  lightness  of  the  cream,  which  makes  it  rise 
to  the  highest  part  of  the  gland. 

The  average  quantity  of  milk  yielded  by  the 
cow  varies  with  the  breed.  The  Yorkshire 
shorthorn,  the  favourite  of  London  dairymen, 
is  estimated  to  yield  on  a yearly  average  nearly 
a gallon  and  three  quarters  per  day  (strictly 
1-7  gallons  per  day).  A good  average  yield  is 
said  to  be  15  pints  per  day,  but,  as  already 
stated,  it  varies  with  the  feeding,  exercise,  &c., 
not  to  speak  of  the  condition  of  the  animal. 
The  udder  of  the  cow  is  estimated  to  be  able  to 
contain  about  5 pints  of  milk  at  one  time. 

As  an  agent  in  the  communication  of  dis- 
ease milk  must  not  be  ignored.  It  is  perfectly 
certain  that  milk  is  continually  the  agent  in 
spreading  typhoid  fever.  Probably,  indeed 
with  certainty,  this  arises  from  water  tainted 
with  excretions  from  a patient  suffering  from 
typhoid  fever,  gaining  access  to  the  milk.  A 
very  common  story  is  that  some  farm  hand  takes 
ill  with  what  is  called  a feverish  cold  or  gastric 
fever,  and  is  ill  for  some  weeks.  The  discharo-es 

o 

are,  without  any  precaution,  cast  on  the  dung- 
lieap,  and  fluid  from  it  finds  its  way  into  the 
burn  or  well,  from  which  the  household  obtains 
water.  This  water  is  used  to  wash  the  milk- 
vessels,  not  to  say  to  add  to  the  milk,  and  is 
then  conveyed  to  a neighbouring  town  or  vil- 
lage. Germs  from  the  patient  have  thus  gained 
entrance  to  the  milk,  where  they  multiply,  and 
if  the  milk  be  used  unboiled,  it  may  convey  the 
disease  to  whomsoever  partakes  of  it.  In  recent 
years  it  has  also  become  almost  certain  that  the 
milk  of  a diseased  cow  may  occasion  disease  in 
persons  partaking  of  it.  An  outbreak  of  scarlet 
fever  in  Hendon,  in  England,  and  another  in 
Glasgow,  were  almost  conclusively  traced  to  the 
use  of  milk,  yielded  by  cows  suffering  from  a 
febrile  disease,  and  it  has  become  highly  )>rob- 
able  that  the  scarlet  fever  of  the  human  subject 
has  its  counterpart  in  the  cow,  and  that  it  n>ay 
pass  from  the  cow  to  the  human  being  by  the 
medium  of  the  milk.  Another  disease  that 
numerous  inve.stigations  have  shown  to  be  pro- 
bably communicable  from  the  cow  to  man  by 
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the  medium  of  milk  is  tubercle,  the  chief  if  not 
only  cause  of  consumption  of  the  lungs  (see  p. 
277).  It  is  becoming  more  and  more  certain  that 
specifically  tainted  milk  is  constantly  sold  in 
large  towns,  and  the  question  for  each  one  to 
ask  is,  how  protection  against  it  is  to  be  secured. 
It  has  been  shown  that  milk  containing  infection 
may  evidence  to  chemical  analysis  no  change 
whatever,  and  there  is  really  no  test  of  quality, 
taste,  flavour,  &c.,  which  is  of  any  value  on  this 
question.  If  the  milk  consumer  wishes  any 
guarantee  of  protection,  the  only  one  of  real  use 
he  can  himself  supply  hy  bringing  to  the  boiling 
point,  and  keeping  boiling  for  one  or  two  minutes, 
every  drop  of  milk  that  enters  his  hoxise,  the  vessel 
into  which  it  is  poured  from  the  pot  being  pre- 
viously scalded.  That  is  to  say,  to  be  thorough, 
the  milk  is  not  to  be  poured  from  the  pot  back 
into  the  vessel,  which  held  it  at  first,  unless 
every  particle  of  unboiled  milk  has  been 
removed  from  the  vessel  by  boiling  water. 
Human  milk  varies  with  feeding,  &c.,  much 
as  cow’s  milk  does,  and  is  altered  by  disease. 
Medicines  administered  to  a nursing  mother 
may  aflect  the  child,  and,  therefore,  caution  in 
giving  such  drugs,  as  mercury,  opium,  laudanum, 
&c.,  to  a nurse  is  necessary.  Human  milk,  as 
shown  by  the  table,  contains  less  nitrogenous 
and  fatty  material  than  cow’s  milk  and  more 
water  and  sugar.  To  bring  cow’s  milk  more 
nearly  to  the  composition  of  human  milk,  the 
addition  of  water  and  sugar  is  necessary.  The 
following  quantities  are  advised: — 

20  ounces  (1  imperi.al  pint)  cow’s  milk, 

10  ounces  ,,  ,,  ) boiling  watei’, 

ounces  sugar  (preferably  milk-sugar), 

Mix. 

It  is  said  that  cow’s  milk  coagulates  in  larger 
curds  than  human  milk,  and  that  this  accounts 
for  the  gi'eater  difficulty  infants  experience  in 
digesting  cow’s  milk.  This  is  remedied  by  boil- 
ing, which  causes  curdling  to  occur  in  more 
flaky  masses. 


Percentage,  Composition  of  Cream,  Skim-milk,  Butter- 
milk. 


Cream. 

Skim-milk 

Butter- 

milk. 

Devonsliin 

Clotted 

Cream. 

Water, 

89 

90-62 

28-68 

Nitrogenous, ... 

6 

4-3 

3-78 

4-05 

Butter, 

36-3 

0-4 

1-25 

65-01 

Sugar, 

2-5 

5-5 

3-70 

1-77 

Saline, 

0.2 

0-8 

0-65 

0-49 

CP6a,m.  The  composition  of  cream  varies 
very  considerably,  the  quantity  of  fat  varying 
as  much  as  between  12  and  50  per  cent,  and 
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the  water  iu  like  proportion.  Much  depends 
upon  the  method  employed  for  the  removal  of 
the  cream,  centrifugal  macliines  performing  the 
process  more  completely  than  the  old  method. 

Skim-niilk  varies  in  composition  for  the 
same  reason,  but  the  percentage  of  sugar  is 
always  higher  than  in  uncreamed  milk. 

Devonshire  Cream  is  of  a pasty  consistence. 
It  is  obtained  by  keeping  the  milk  in  large 
pans  at  a moderate  heat  for  a prolonged  period, 
and  removing  the  scum  that  rises  to  the  surface. 

Butter-milk,  though  it  is  what  is  left  of  the 
milk  after  removal  of  the  butter  by  churning, 
yet  contains  a quantity  of  butter  in  minute 
particles.  Owing  to  the  souring  which  has 
taken  place,  howevei’,  much  of  the  sugar  is  con- 
verted into  lactic  acid,  though  it  is  stated  in 
the  table  as  sugar,  and  the  longer  it  stands  the 
more  complete  does  this  conversion  become.  It 
is  rich  in  nitrogen,  and  with  other  food  is  a 
valuable  article  of  diet. 


Percentage  Composition  of  Condensed  Milk. 


Anglo-Swiss 
Coy.’s, 
made  in 
Switzerland. 

Made  in 
England. 

American  (no 
Cane-sugar 
added). 

Water, 

24-13 

13-67 

8-67 

10-82 

2-23 

40-48 

24-99 

10-02 

10-88 

11-92 

1-96 

40-23 

48-59 

17-81 

15-67 

15-40 

2-53 

Nitrogenous, 

Butter, 

Milk-sugar, 

Saline, 

Added  Cane-sugar 

Condensed  Milk. — The  above  analyses  give 
a fair  idea  of  the  average  composition  of  con- 
densed milk.  The  usual  method  of  preparation 
is  to  evaporate  the  milk  in  vacuum-pan  and  tlien 
to  heat  to  the  boiling  point,  cane-sugar  being 
added.  The  milk  is  then  preserved  in  tightly- 
soldered  tins,  so  that  air  has  no  access.  In  other 
cases  the  milk  is  concentrated,  no  cane-sugar 
being  added,  so  that  the  simple  milk  deprived 
of  most  of  its  water  is  obtained.  Of  the  former 
kind  two  analyses  are  given,  showing  fully  40 
per  cent  added  cane-sugar.  This  makes  such 
milk  exceedingly  sweet  and  unpleasant  to  many 
l)eople,  though  the  presence  of  the  sugar  enables 
the  milk  to  keep  for  a considerable  time  after  the 
tin  has  been  opened.  Of  the  unsweetened  kind 
one  analysis  is  given.  It  keeps  for  a much 
shorter  time  after  the  tin  has  been  opened.  On 
the  other  hand,  it  will  be  observed  that  this 
latter  kind  contains,  weight  for  weight,  much 
more  actual  milk  solids  than  the  former.  Thus 
the  unsweetened  contains,  in  100  parts,  51-41 
parts  of  the  actual  solids  of  milk,  curd,  butter, 
milk  - sugar,  and  salts,  while  the  sweetened 
variety  contains,  in  100  parts,  only  35'39  of 


actual  milk  solids,  though  the  total  solids  in  100 
parts  are  brought  up  to  75‘87  by  the  added  cane- 
sugar.  To  ]jut  it  in  another  way,  by  the  lowest 
estimate  good  milk  contains  not  less  than  9 
parts  in  100  of  solids,  not  counting  butter.  If, 
therefore,  the  total  solids,  excluding  butter,  pre- 
sent in  a sample  of  condensed  milk,  be  divided 
by  9,  the  tigure  obtained  will  indicate  the 
amount  of  condensation  to  which  the  milk  has 
been  subjected,  and,  therefore,  the  original 
quantity  of  milk  represented  by  the  condensed 
sample.  Thus,  in  the  third  analysis  given  above 
the  total  solids,  excluding  butter,  are — 

Nitrogenous,  ...  ...  ...  17 '81 

Milk-sugar,  ...  ...  ...  15 '40 

Saline,  2 '53 

35-74 

which,  divided  by  9,  gives  3 '97, 

as  nearly  as  possible  4.  That  is  to  say,  the 
milk  has  been  concentrated  4 times,  or  the  100 
parts  condensed  milk  i-epresent  400  parts  of 
the  original  milk.  If  one  table-spoonful  of  this 
condensed  milk  be  made  up  to  four  table-spoon- 
fuls with  water,  one  has  restored  the  degree  of 
strength  of  the  original. 

Now  take  the  first  sample,  it  contains  of 


1,  not  including  butter. 

Nitrogenous, 

...  13-67 

Milk-sugar, 

...  10-82 

Saline, 

2-23 

26-72 

which,  divided  by  9,  gives  2 ’97,  say  3. 

This  milk  has  been  concentrated  only  3 times ; 
100  parts  represent  only  300  of  the  original, 
and  one  table-spoonful  would  stand  bringing 
up  to  only  3 with  water  to  restore  the  original 
strength.  Of  course  it  has,  in  addition,  cane- 
sugar,  but  when  one  buys  condensed  milk  it  is 
not  cane-sugar  one  pays  for,  and  when  one  feeds 
an  infant  on  condensed  milk  it  is  not  syrup  one 
wishes  to  give. 

The  use  of  the  simple  rule  given  above  will 
enable  consumers  of  condensed  milk  to  measure 
exactly  what  they  are  doing.  When  they  buy 
the  tin  of  milk,  if  its  composition  is  not  stated 
on  the  tin,  let  them  ask  for  a note  of  its  compo- 
sition. The  dealer  who  supplies  it  will  also  be 
able  to  obtain  this  for  them.  With  the  table 
of  composition  before  them,  let  them  sum  up  the 
total  of  the  percentages  of  “ solids  not  fat,”  that 
is,  the  totals  of  the  nitrogenous  or  albuminoids, 
the  milk-sugar  (not  the  cane-sugar),  and  the 
saline,  and  divide  the  total  by  9.  They  will 
thus  know  how  much  to  bring  the  condensed  up 
to  with  water  to  get  the  composition  of  pure 
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milk,  and  if  it  is  for  au  infant  it  can  then  be 
further  diluted  according  to  the  age  of  the  child. 

Percentage  Comj)osition  of  Koumiss. 

Water,  ...  ...  ...  ...  87’87 

Nitrogenous,  ...  ...  ...  2 '83 

Milk-sugar,  3 76 

Lactic  Acid,  1'06 

Butter,  ’94 

Alcohol,  1 '59 

Carbonic  Acid,  '88 

Saline,  1 ’07 

Koumiss  is  obtained  from  milk  by  fermen- 
tation. It  is  specially  a drink  of  the  Tartars, 
and  is  prepared  by  them  from  the  milk  of  the 
mare.  Camel’s  milk  is  used  for  its  production 
by  the  Arabs.  Other  kinds  of  milk  may  also 
be  employed.  Cows’  milk  sweetened  is  used  in 
London.  The  actual  composition  of  the  koumiss 
in  each  case  will  depend  upon  the  milk  used. 
The  Tartars  add  10  parts  of  fresh  warm  milk. 


in  which  a little  sugar  is  dissolved,  to  one  part 
of  milk  already  soured  by  standing.  Fermenta- 
tion proceeds,  by  which  the  sugar  is  converted 
partly  into  lactic  acid,  and  alcohol  and  carbonic 
acid  are  produced.  Its  use  is  largely  extending. 
It  is  nutritious,  easily  digested,  and  has  some 
slight  stimulating  propei'ty  on  account  of  the 
alcohol  contained  in  it.  Fashion  has  perhaps 
as  much,  to  do  with  its  employment  in  cases  of 
disease  as  any  actual  benefit  derived  from  it. 
It  is  specially  extolled  in  the  treatment  of  con- 
sumption. 

CHEESE. 


Percentage  Composition  of  Soft  Cheese. 


Camenibert. 

Neufchatel, 

fresh. 

Roquefort. 

Brie. 

Water 

51-94 

37-87 

34-5 

51-87 

Niti’oefenous 

18-90 

17-43 

26-5 

18-30 

Eat 

21-05 

41-30 

30-0 

24-83 

Sugar 

3-40 

— 

4-0 

— 

Salts 

4-71 

3-40 

5-0 

5-0 

Percentage  Com-podtion  of  Hard  Cheese, 


Cheddar. 

Dunlop. 

Gloucester, 

single. 

Gloucester, 

double. 

Stilton, 

fresh. 

Gorgonzola. 

Gruybre. 

Pannesan. 

Skim-milk. 

American. 

Water  

27-83 

38-46 

21-41 

34-3 

32-18 

43 -.56 

34-68 

27-56 

48-02 

30-13 

Nitrogenous 

44-47 

25-87 

49-12 

29-2 

24-31 

24-17 

31-41 

44-08 

32-65 

33-81 

Fat 

24-04 

31-86 

25-38 

29-6 

37-36 

27-95 

28-93 

15-95 

8-41 

32-88 

Sugar 





— 

20 

2-22 

— 

1-13 

6-69 

6-80 

— 

Saline 

3-66 

3-81 

4-09 

4-9 

3-93 

4-32 

3-85 

5-72 

4-12 

3-18 

Cheese  is  chiefly  the  curd  of  milk,  containing 
also  a proportion  of  fat,  entangled  in  the  curd, 
varying  in  quantity  according  to  the  quantity 
of  fat  present  in  the  milk  from  which  the  cheese 
is  made,  and  a small  quantity  of  the  saline  con- 
stituents of  the  milk.  A small  quantity  of  milk- 
sugar  is  present,  chiefly  in  soft  cheeses,  but  it 
undergoes  alteration  in  process  of  ripening. 

Fresh  milk  is  warmed  to  a temperature  of 
80°  F.,  and  then  rennet,  made  from  the  calf’s 
stomach,  is  added  to  it  along  with  a proportion 
of  colouring  matter,  usually  annatto.^  It  is 
allowed  to  stand  for  an  hour,  by  which  time  the 
curd  has  formed.  The  curd  is  then  cut  up  into 
.small  pieces  and  the  whey  poured  off.  Some  of 
the  whey  is  heated  and  poured  over  the  curd  to 
scald  it.  The  curd  is  then  removed,  put  into 
a vat,  and  placed  under  a press  to  expel  the 
whey.  The  curd  is  thereafter  broken  up  again 
and  mixed  with  salt,  two  pounds  of  salt  to  the 
hundredweight  of  curd.  The  cheese  is  then 


1 Annatto  is  a dye  obtained  from  the  pulp,  with  embedded 
seeds,  of  a small  South  American  tree,  Bixa  Orellana.  It  is 
very  commonly  adulterated  with  turmeric,  red  earths,  red- 
lead,  copper,  and  other  substances.  Its  use  is  not  to  be  com- 
mended. 


pressed  in  a mould.  It  is  then  bandaged  with 
cloths,  removed  from  the  mould,  placed  aside, 
and  turned  daily  for  five  or  seven  days.  It  is 
then  removed  to  the  shelf  of  a room,  kept  at  a 
temperature  of  75°.  It  is  daily  turned,  greased 
and  polished,  and  after  three  or  four  months  is 
ready  for  use.  Large  factories,  fitted  with  all 
sorts  of  mechanical  contrivances  for  carrying 
on  the  process  of  cheese  - making,  now  exist, 
especially  in  America,  and  the  cheeses  the}^  ]>ro- 
duce  are  of  a more  uniform  quality.  While 
rennet  is  usually  employed,  acid — vinegar — and 
other  agents  for  curdling,  may  be  made  use  of, 
and  cheese  may  be  made  from  sour  milk  without 
the  addition  of  any  such  agent,  the  natui’al  pro- 
duction of  lactic  acid  causing  coagulation. 

The  richness  of  the  cheese  in  fat  depends 
upon  the  milk  used.  Whole -milk  cheese  is 
made  from  the  fresh  milk,  without  skimming; 
and  examples  of  this  kind  are  Cheddar,  Dunlop, 
and  American.  When  whole-milk  is  used  with 
the  addition  of  some  cream — the  whole-milk  of 
the  morning  and  the  cream  of  the  previous 
evening’s  milking — a richer  cheese  is  produced 
such  as  Stilton.  Single  Gloucester  is  made  from 
a mixture  of  the  entire  milk  of  the  morning 


Foods.] 


COMPARISON  OF  ANIMAL  FOODS. 


555 


and  the  skimmed  milk  of  the  previous  evening; 
double  Gloucester  is  made  from  entire  milk. 
Neufchatel,  Camernbert,  and  Fromage  de  Brie 
are  cream-cheeses.  Roquefort  is  made  from  the 
milk  of  the  ewe,  and  is  kept  at  a uniformly  low 
temperature  during  the  ripening  process,  foi 
which  purpose  the  cheeses  are  kept  in  subter- 
ranean cellars.  Skim-milk  cheese  is  pooi  in  fat. 
Dutch  and  Parmesan  are  examples.  If  the  milk 
has  been  skimmed  twice  a very  poor  cheese  is 
obtained.  There  is  a very  hard  kind  of  cheese 
produced  in  Suffolk  from  milk  skimmed  several 
times,  concerning  which  it  is  said  that  it  often 
requires  an  axe  to  cut  it,  “that  pigs  grunt  at  it, 
dogs  bark  at  it,  but  neither  of  them  dare  bite 
it.” 

From  9^  to  10  pounds  of  milk  are  required  to 
make  1 pound  of  whole-milk  cheese — that  is  to 
say,  about  a gallon  of  milk  yields  1 lb.  cheese. 
One  cow  will  yield  from  to  4 cwt.  of  cheese 
per  annum. 

In  the  ripening  of  cheese  various  chemical 
changes  occur,  which  make  the  cheese  more 
readily  digested  than  when  it  is  fresh.  Both 
the  curd  and  the  fat  undergo  changes  of  a fer- 
mentive  kind.  By  the  same  process  the  peculiar 
flavour  of  the  cheese  is  developed.  In  the  pro- 
cess of  ripening  a mould  appears,  common  vege- 
table fungoid  growths  developed  from  spores 
that  have  gained  entrance  to  the  cheese  in  coui’se 
of  manufacture.  These  vegetable  moulds  grow 
at  the  expense  of  the  substance  of  the  cheese, 
and  therefore  diminish  its  absolute  nutritive 
value.  On  the  other  hand,  they  add  to  its  fla- 
vour and  its  digestion,  probably  to  some  extent 
mechanically  by  the  fine  veinlets  of  mould  per- 
mitting the  cheese  more  readily  to  crumble 
down  and  be  attacked  in  smaller  particles  by 
the  digestive  fluids.  The  cheese-mite,  or  licarus 
domesticics,  is  produced  from  the  eggs  of  the 
insect  sown  in  the  curd.  Cheese-maggots  are 
the  larval  stage  of  a fly,  the  cheese-fly— 
casei.  These  may  be  desti'oyed  by  strong  heat 
or  immersing  the  cheese  in  whisky. 

It  will  be  noticed  from  the  tables  of  com- 
position that  cheese  is  rich  in  nitrogenous  in- 
gredient and  fat,  whole-milk  cheese  containing 
these  to  the  extent  of  over  two-thirds.  While 
this  is  so,  there  is  a difficulty  in  making  use  of 
these  nourishing  ingredients  from  the  solidity 
of  the  mass,  and  thus  cheese  is  used  rather  as  a 
mere  adjunct  to  food  than  for  its  nutritive  value. 
Cream-cheeses  are  usually  more  easily  digested, 
because  the  large  proportion  of  fat  makes  them 
crumbly  and  more  easily  broken  down.  When 
cheese,  however,  is  mixed  with  other  food-stuff's. 


as  with  corn-flower,  bread,  &c.,  when  grated  to 
form  cheese-pudding,  these  ingredients  sepaiate 
up  the  cheese  particles ; and  then  a quantity 
may  easily  be  taken — sufficient  to  be  of  con- 
siderable nutritive  value.  Such  additions  also 
make  up  what  is  deficient,  indeed  practically 
wanting  in  cheese,  the  starchy  or  sugary  element. 
It  may  further  be  noticed  that  the  saline  con- 
stituents of  cheese  are  rich  in  phosphates,  of 
value  in  bone  formation.  In  a sample  of  double 
Gloucester  of  a total  of  4'9  per  cent  salines, 
phosphates  contributed  3T. 

Various  Animal  Foods  Compared. 

It  will  now  be  of  interest  and  value  to  com- 
pare the  relative  richness  in  nutriment  of  the 
various  animal  foods  we  have  considered.  For 
that  purpose  I shall  place  alongside  of  one 
another  the  composition  of  the  chief  kinds  of 
such  food  from  the  tables  already  given: — 


Lean 

Beef. 

Bacon. 

Fowl. 

Egg. 

Cod. 

Milk. 

Cheese 

(Ched- 

dar). 

Water 

72 

13-9 

73-15 

71-7 

77-5 

86-87 

27-83 

Nitrogenous 

19-3 

9-0 

22-65 

14-0 

18-5 

4-65 

44-47 

Fat 

3-6 

74-1 

3-11 

11-0 

3-0 

3-50 

24-04 

Sugar 

— 

— 

— 

— 

— 

4-28 

— 

Saline 

5-1 

3-0 

1-09 

1-3 

1-0 

0-70 

3-66 

* 2 per  cent  of  extractives  and  membranes  omitted. 

If  we  exclude  water  and  salines  then  from 
the  above  tables,  we  find  that  100  parts  of  each 
food-stuff  contain  of  nourishing  materials  the 
following  amounts: — 


Beef, . . . 

Bacon, 

Fowl, 

Egg, 


22-9 

83-1 

2.5-76 

25-0 


Cod,  ... 
Milk, ... 
Cheese, 


21-5 

12-43 

68-51 


This  shows  that  beef,  bacon,  fowl,  egg,  and 
cod  come  very  near  to  one  another  in  the  pi'O- 
portion  of  nourishiug  material  they  contain. 
Cheese  stands  high  in  the  list,  but  it  is  really 
in  a different  class  from  the  others,  because  it 
cannot  be  eaten  in  any  quantity,  and  is  really 
a food  adjunct,  and  cannot  take  the  place  of  a 
chief  article  of  diet.  Allowing,  then,  for  varia- 
tions in  composition,  we  may  say  that,  weight 
for  weight,  beef,  bacon,  fowl,  egg,  and  cod  are 
comparatively  nearly  of  equal  nutritive  value, 
considering  the  total  nutriment  each  contains. 
Considering  the  details  of  the  composition,  we 
see  how  alike  beef,  fowl,  and  cod  are,  and  how 
one  could  readily  take  the  place  of  the  other  in 
a diet,  without  any  deficiency  in  a particular  in- 
gredient arising  from  the  change.  It  is  specially 
interesting  to  note  how  completely  fish  may 
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take  the  place  of  beef;  and,  when  we  remember 
the  marked  difference  in  price  between  the  two, 
this  is  a point  worthy  of  being  brought  mark- 
edly into  prominence.  It  is  an  irresistible  plea 
for  the  more  extended  use  of  fish  in  the  diet  of 
the  people.  Bacon  heads  the  list;  but  the  small 
proportion  of  niti-ogenous  material  and  the  ex- 
cess of  fat  exclude  it  from  entering  into  serious 
competition  with  the  other  three,  though  it  is 
nevertheless  a highly  valuable  food-stuff.  It  is 
evident  also  that  egg  occupies  a similar  platform 
to  beef,  fowl,  and  fish,  and  at  any  rate  does  not 
possess  any  marked  pre-eminence.  It  has  no 
right  to  be  considered,  as  it  so  commonly  is,  a 
concentrated  food-stuff. 

II.  Non-Nitrogenous  Animal  Foods. 

BUTTER  AND  BUTTER  SUBSTITUTES, 
LARD  AND  DRIPPING. 

Percentage  Composition  of  Butter  and  Oleo-margarin. 


Butter. 

Oleo-Margarin. 

Water 

9-40 

10-50 

Nitrogenous  (Curd). 

1-40 

— 

Fat 

86-50 

87-00 

Milk-sugar  

•80 

0-70 

Saline  

1-90 

1-8 

Butter,  though  consisting  mainly  of  milk-fat, 
contains  a small  proportion  of  the  other  ingredi- 
ents of  milk.  Butter  may  be  made  directly  from 
the  sweet  milk,  but  usually  is  made  from  cream. 
Rather  more  butter  is  obtained  from  the  whole 
milk,  but  the  process  is  more  laborious,  because 
of  the  large  bulk  of  fluid.  It  takes  about  23 
pints  of  milk  to  yield  1 lb.  of  butter.  A good 
cow  will  yield  8 to  12  lb.  of  butter  a week  dur- 
ing the  season;  and  well-selected  cows  will  yield 
on  an  average  2 to  2|  cwt.  of  butter  per  year. 
The  milk  is  placed  in  shallow  pans  and  kept  at  a 
temperature  of  about  60°  R,  at  which  tempera- 
ture the  cream  rises  best.  Once  or  twice  in 
twenty-four  hours  the  cream  is  removed,  and 
placed  in  a crock  till  sufficient  has  been  collected. 
Sometimes  annatto  is  added  to  it  to  give  a col- 
our, or  grated  carrots  are  steeped  in  it  and 
strained  out  next  morning  for  a like  purpose. 
In  large  establishments  for  the  manufacture  of 
butter,  the  cream  is  now  separated  by  centrifugal 
machines.  Owing  to  the  keejting  the  cream  be- 
comes slightly  sour,  because  of  the  change  of 
some  of  the  milk-.sugar  into  lactic  acid.  This 
facilitates  the  separation  of  the  butter,  though 
butter  made  from  .sweet  cream  has  a pleasanter 
taste,  and  is  said  to  keep  much  longer.  The 
cream  is  then  placed  in  a churn,  of  which  there 
are  many  forms.  Whatever  their  form,  the  pur- 


pose is  the  same,  namely , by  mechanical  agitation 
of  the  milk  globules  to  break  the  fine  film  of 
albumin  which  surrounds  them,  and  thus  to  per- 
mit the  escape  of  tlie  oil.  The  fat  thus  released 
runs  together,  and  lumps  of  butter  are  produced. 
The  cream  is  put  into  the  churn  at  a temper- 
ature of  about  60°  F.,  at  which  it  is  kept.  The 
churning  process  occupies  from  thirty  to  forty- 
five  minutes.  The  butter  is  then  collected, 
washed  in  cold  spring- water,  to  rid  it  as  much 
as  possible  of  the  other  elements  of  milk,  and  is 
then  kneaded  to  express  the  water.  It  is  there- 
after mixed  with  salt  as  a preservative.  In  fresh 
butter  there  is  always  added  salt  to  the  extent 
of  ^ to  2 per  cent.  Salt  butter  contains  from 
3 to  6 pounds  of  salt  to  every  112  pounds  of 
butter,  and  if  it  is  to  be  kept  for  an  unusually 
long  time  a little  sugar  is  added,  not  exceeding 
8 ounces  to  every  112  pounds.  During  the 
whole  process  great  care  requires  to  be  taken  to 
ensure  the  cleanness  of  the  vessels,  churns,  &c. 
used,  and  of  the  atmosphere  in  which  the  butter 
is  kept.  For  butter  vei'y  readily  acquires  a 
change  of  flavour  from  odorous  or  smelling  sub- 
stances in  its  neighbourhood,  as  well  as  from 
any  highly -flavoured  food  eaten  by  the  cow. 
While  the  above  table  gives  a fair  average  com- 
position, very  varying  results  are  obtained  from 
different  samples.  The  quantity  of  curd,  milk- 
sugar,  and  water  will  depend  upon  the  care  and 
thoroughness  with  which  the  butter  has  beei^ 
washed  and  pressed.  An  increase  in  the  quan- 
tity of  curd  present  diminishes  the  keeping 
quality  of  the  butter,  from  the  tendency  of  the 
curd  to  undergo  decomposition.  The  milk-sugar 
and  curd  are  present  in  too  small  quantity  to 
impart  any  nutritive  quality  of  any  consequence 
apart  from  the  fat. 

There  is  a simple  method  of  making  a rough 
estimate  of  the  quantity  of  the  three  chief  con- 
stituents, which  will  aid  in  determining  the 
quality  of  any  particular  sample  of  butter. 
Place  some  butter  in  a test-tube,  and  melt  it 
by  immersing  the  tube  in  warm  water.  As 
soon  as  the  butter  becomes  liquid,  it  will  separ- 
ate into  its  chief  constituents,  a layer  of  water 
at  the  bottom,  a layer  of  oil  on  the  toj),  and 
between  the  two  a ring  of  curd.  The  water 
should  form  little  more  than  an  eighth  of  the 
total  liquid  in  the  tube,  the  oil  should  form  the 
remainder,  the  ring  of  curd  being  of  no  marked 
extent.  Any  adulteration  with  water  would  be 
quickly  detected  by  such  a simple  method  as  this, 
and  any  excess  of  salt  would  also  be  noticed. 
Butter  fat  is  a very  complex  substance.  It  is 
a mixture  of  various  fats,  the  chief  beinff  olein, 
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stearin  and  palmitin,  and  butyrin;  while,  in 
small  quantity,  there  also  exist  other  fats,  called 
caproin,  caprylin,  and  rutin.  Each  of  these  fats 
is  a chemical  compound  of  a fatty  acid  and 
glycerin.  Thus  oleic,  stearic  and  palmitic,  and 
butyric  acids  are  the  acids  which,  in  combina- 
tion with  glycerin,  yield  the  fats  olein,  Ac.  The 
oleic,  stearic,  and  palmitic  acids  do  not  dissolve 
in  water,  but  the  others  do  dissolve.  Now 
sometimes  a bad  flavour  is  formed  in  butter  by 
the  decomposition  of  the  butyrin  and  caproin  into 
their  respective  fatty  acids.  These  being  soluble, 
the  bad  flavour  may  be  removed  by  washing 
the  butter. 

In  100  parts  of  butter-fat  the  proportion  of 
the  several  fats  is  as  follows : — 


Olein 

Stearin  ) 
Palmitin  ) 
Butyrin .... 
Caproin  \ 
Caprylin  > 
Rutin ) 


42-21 

50-00 

7-69 

0-10 


Although  the  last  four  fats  exist  in  com- 
paratively  small  quantity,  it  is  they  which  give 
to  butter  its  peculiar  flavour,  distinguishing  it 
at  once  from  other  animal  and  vegetable  fats, 
and  it  is  on  the  quantity  of  these  last  four 
that  analysts  mainly  depend  for  distinguishing 
between  pure  butter  and  manufactured  substi- 
tutes, as  will  be  seen  from  the  analysis  given 
below  of  the  fat  of  oleo-margarin. 

Oleo-margarin,  margarin,  or  butterine 
are  various  names  given  to  ai’ticles  manufac- 
tured from  various  animal  fats  as  substitutes  for 
butter.  The  process  is  briefly  as  follows: — 
Beef  fat  is  principally  used.  It  consists  chiefly 
of  stearin,  raargarin,  and  olein.  It  is  melted  by 
means  of  hot  water,  when  the  animal  fat  separ- 
ates as  a yelldw  oil,  water  and  solid  particles 
sinking  to  the  bottom.  A scum  of  impurities 
forms  on  the  surface,  which  is  removed,  and 
the  oil  is  run  into  troughs,  where  it  is  kept  till 
much  of  the  stearin  crystallizes  out.  The  oleo- 
margarin  is  afterwards  removed  and  filtered 
through  cotton,  the  separated  stearin  being  after- 
wards used  for  the  manufacture  of  candles.  The 
oleo-margarin  is  put  into  a press  and  then 
churned  with  milk,  it  being  itself  quite  taste- 
less, to  give  it  the  flavoiir  of  butter.  It  is  next 
coloured,  and,  after  rolling  with  ice,  is  packed 


for  use. 

As  will  be  seen  from  the  table  the  com- 
position of  oleo-margarin  does  not  differ  materi- 
ally from  that  of  butter.  It  is  indeed  a matter 
of  difficulty  for  experts  to  distinguish  well- 


made  oleo-margarin  or  butterine  from  pure 
butter.  Chemists  agree  in  declaring  whole- 
some butter  substitutes  to  be  as  valuable  a 
food-stuff  as  pure  butter,  and  to  be  really  not 
one  whit  inferior.  Its  cheapness  brings  it 
within  the  reach  of  niany  who  find  it  difficult 
to  purchase  the  real  article.  The  prejudice 
against  its  use  is  not  justified.  It  is,  unfor- 
tunately, too  often  the  case  that  butterine  is 
sold  as  real  butter,  and  at,  or  nearly  at,  the 
price  of  the  native  product.  If  the  people  would 
put  prejudice  aside,  and  instead  of  buying  in- 
ferior kinds  of  butter,  be  not  ashamed  to  buy 
good  quality  of  butterine  or  oleo-margarin,  they 
would  get  an  article  not  easily  distinguished 
from  the  best  butter,  at  a much  more  moderate 
cost.  Legislation,  instead  of  hampering  the 
manufacture  and  sale  of  these  butter  substitutes, 
is  now  endeavouring  to  secure  that  butter  sub- 
stitutes shall  not  be  sold  under  the  name  and 
at  the  higher  price  of  butter.  Chemists  distin- 
guish between  pure  butter  and  butter  substi- 
tutes by  the  proportions  of  the  various  fats  in 
each.  The  fat  of  oleo-margarin  contains : 

Olein 30-4 

Stearin 46 '9 

Palmitin  ...22 '3 
Butja-in ..  I 
Caproin  > 0-4 
Caprylin  ) 

The  marked  deficiency  in  the  last  three  fats 
as  compared  with  their  amount  in  true  butter 
is  evident  by  comparison  with  the  table  of  com- 
position of  butter-fat  given  above. 

Lard  is  the  fat  of  the  pig  melted  out  from  the 
tissue  of  which  it  formed  a part.  This  is  done  by 
cutting  up  the  fatty  tissue  into  small  pieces  and 
placing  them  in  vessels,  usually  made  of  iron, 
heated  by  steam.  As  the  fat  melts,  any  water 
and  debris  fall  to  the  bottom,  and  other  impuri- 
ties rise  to  the  surface.  The  pure  lard  is  run 
off  into  bladders  or  kegs.  Pure  lard  should 
have  no  smell  and  almost  no  taste,  and  sho\dd 
be  quite  fi’ee  from  colour.  It  usually  contains 
nearly  10  per  cent  of  water,  though  by  various 
methods  it  may  be  made  to  take  up  a much 
greater  quantity  than  this.  Smith  states  that 
lard  should  contain  8,237  grains  of  cax’bon  per 
pound,  the  hydrogen  it  contains  being  reckoned 
as  carbon  (see  p.  532). 

Dripping  is  fat  obtained  in  the  process  of 
roasting  flesh.  It  is  almost  a pure  fat,  and 
differs  from  lard  mainly  in  the  flavour  it  has 
derived  from  the  meat.  Both  lard  and  dripping 
are  highly  valuable  as  energy-yielding  food- 
stuffs. 
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THE  COMPOSITION  OF  VEGETABLE  FOODS. 


I.  Nitrogenous  Vegetable  Foods. 
THE  CEREALS  OR  GRAINS. 


Average.  Percentage  Composition  of  Grains. 


Wheat. 

Oats. 

Rye. 

Barley. 

Indian  Corn 
or  Maize. 

Rice. 

Millet. 

Buckwheat. 

Dhurra, 
Indian  Jlillet. 

Water 

13-56 

12-92 

15-25 

13-78 

13-88 

14-41 

11-26 

13-4 

12-2 

Nitrogenous 

12-42 

11-73 

11-43 

11-16 

10-05 

6-94 

11-29 

15-2- 

8-2 

Fat 

1-70 

6-04 

1-71 

2-12 

4-76 

0-51 

3-56 

3-4 

4-2 

Starch,  Sugar,  kc 

67-89 

55-43 

67-83 

65-51 

66-78 

77-61 

67-33 

63-6 

70-6 

Fibre 

2-66 

10-83 

2-01 

4-80 

2-84 

0-08 

4-25 

2-1 

3-1 

Saline 

1-77 

3-05 

1-77 

2-63 

1-69 

0-45 

2-31 

2-3 

1-7 

With  one  exception  all  the  substances  men- 
tioned in  the  above  table  belong  to  the  natural 
order  of  the  grasses  {Graminacece).  The  term 
“cereals”  is  employed  to  include  them,  mean- 
ing the  fruit  of  such  grasses  as  are  used  for  food. 
Buckwheat  is  not  a grass,  but  belongs  to  the 
same  natural  order  as  rhubarb  and  dock  {Poly- 
gonacece).  It  is  used  pretty  much  as  are  the 
grains,  and,  therefore,  we  may  consider  it  here. 

The  nutritive  value  of  all  these  substances 
is  clearly  evident  from  the  above  table.  The 
analyses  of  the  first  seven  are  from  a German 
source  (Kcenig),  and  represent  the  average  of 
several  hundred  analyses;  the  hist  two  are  from 
an  English  source  (Church). 

If  we  leave  out  the  water,  the  fibre,  which  is 
non-digestible,  and  the  saline  constituents,  then 
we  find  that  some  of  these  seeds  contain  as 
much  as  85  parts  (rice)  of  nourishing  material 
in  the  100,  while  only  barley  and  oats  fall 
below  80  per  cent.  In  regard  to  oats,  I do  not 
think  the  table  above  does  it  justice.  Its  total 
nutritive  material  is  represented  as  falling  as 
low  as  73  per  cent.  Nowhere  are  oats  used  so 
largely  or  grown  to  such  perfection  as  in  Scot- 
land, and  the  above  table  is  not  a fair  repre- 
sentative of  good  Scotch  oats.  But  I preferred 
to  give  the  analyses  as  nearly  as  possible  all 
from  the  same  authority,  to  make  comparisons 
more  fair,  and  therefore  have  not  substituted 
another  analysis  in  this  case  in  place  of  Koenig’s. 
An  analysis  of  six  samples  by  Fehling  gave 
from  80’93  to  82  per  cent  of  nutritive  material. 
Without  doubt  the  finest  qualities  of  oats  con- 
tain an  excess  of  nutritive  material  over  that 
of  the  finest  English  wheat. 

When  the  details  of  the  composition  are 
examined  some  very  interesting  facta  are  brought 
out.  They  all  contain  both  the  ti.ssue-repairing 
and  the  energy-yielding  kinds  of  food-stuffs. 
In  all  of  them  the  energy-yielding  food-stuffs, 
starch,  sugar,  and  fat  specially  abound,  though 


the  tissue-repairing  material  (nitrogenous)  is 
in  very  good  proportion.  According  to  the 
above  table  the  following  is  the  order  of  rich- 
ness in  nitrogenous  or  proteid  substances: — 

Buckwheat, 

Wheat. 

Oats. 

Rye. 

Millet. 

Barley. 

Maize. 

Dhurra. 

Rice, 

The  following  is  the  order  of  richness  in  fat: — 

Oats. 

Maize. 

Dhurra. 

Millet. 

Buckwheat, 

Barley. 

Rye. 

Wheat. 

Rice. 

The  following  is  the  order  of  richness  in  car- 
bohydrates (starch,  sugar,  &c.): — 

Rice. 

Dhuira. 

Wheat. 

Rye. 

Millet. 

Maize. 

Barley. 

Buckwheat, 

Oats. 

If  we  take  all  three  nutritive  materials,  then, 
of  the  ordinary  grains  used  as  food  oats  and 
wheat  rank  highest,  and,  considering  the  finest 
qualities,  oats  have  the  pre-eminence. 

Wheat  is  an  annual  grass,  of  which  there  are 
several  species.  That  commonly  grown  in  Eng- 
land is  Triticum  vulgare,  of  which  there  aj'e 
two  varieties — summer  and  winter  wheat  {Ttx- 
ticum  cestivum  and  T.  hyhernum).  It  is  culti- 
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vated  in  nearly  all  temperate  climates,  but  more 
in  the  northern  than  southern  hemispheres. 
It  varies  much  with  the  soil  on  which  it  is 
reared,  and  with  the  dryness  or  wetness  of  the 
season.  Tliere  is  the  hard  wheat,  such  as  is 
grown  in  Odessa,  Africa,  and  Egypt.  It  is 
horny  and  semi-transparent  in  aj)pearance,  is 
speciidly  rich  in  nitrogenous  or  proteid  material, 
and  less  rich  in  starch  than  the  average  shown 
in  tlie  above  table.  It  is  from  such  kinds  tliat 
macaroni  and  vermicelli  are  prepared.  The 
soft  or  white  wheat  is  more  tender  and  floury, 
is  more  easily  ground,  contains  moie  starch  and 
less  nitrogenous  material,  and  makes  a finer 
flour.  There  is  an  intermediate  variety  grown 
in  France. 

Wheat,  as  supplied  to  the  miller,  is  deprived 
of  its  husk.  The  seed  consists  of  an  outer  por- 
tion, formed  of  a series  of  coverings  or  mem- 
branes, and  of  an  inner  part,  the  substance  of 


?ig.  194.— Section  of  Wheat  Grain— highly  magnified.  To  the  right 
the  granules  of  wheat  starch  are  shown  more  highly  magnified. 


1 indicates  the  outermost  seed-coat,  formed  of  several  rows  of  thick- 
walled  cells,  2 is  an  inner  fine  seed-coat,  and  3 are  called  the 
gluten  cells  where  the  cerealin  is  found.  All  these  yield  the  bran. 

4 ijoints  to  the  compartments  filled  with  starch  grains. 

the  seed  itself,  divided  off  into  compartments 
in  which  are  starch  grains.  The  figure  (Fig.  194) 
shows  these  different  parts  when  a thin  slice, 
taken  across  a grain  of  wheat,  is  examined  under 
a highly  magnifying  microscope.  The  various 
coverings  are  removed  in  the  process  of  grinding 
and  dressing  for  flour  and  form  the  bran,  while 
it  is  from  the  starchy  centre  that  the  fine  flour 
is  made.  The  branny  coatings  are  specially 
rich  in  nitrogenous  material,  though  the  starchy 
centre  is  not  by  any  means  devoid  of  it,  the 
compartments  in  which  the  starch  grains  lie 
being  formed  of  albuminoid  material.  It  ap- 
pears that  the  innermost  layer  of  the  seed 
covering  (3  of  Fig.  194)  is  richest  in  albuminoid 
material.  In  this  coat  there  is  also  present,  it 
appears,  a ferment  (cerealin)  capable,  under 
proper  conditions  of  heat  and  moisture,  of  con- 
verting the  starch  of  the  grain  into  sugar. 

Whole  wheat  is  hardly  at  all  used  for  food;  but 
it  once  made  a popular  dish  in  England,  called 
frumity  or  furmenty,  which  is  still  occasionally 


seen  in  Yorkshire.  It  was  a common  dish  in 
harvest-home  celebrations.  In  its  preparation 
new  wheat  was  steeped  in  water  in  a pan, 
placed  in  the  oven  and  kept  at  a temperature 
of  about  120°  Fahr.  for  some  eighteen  to  thirty- 
six  hours.  Not  only  did  the  grain  swell  in  the 
process,  but  by  the  heat  and  moisture  the  fer- 
ment was  enabled  to  act  upon  the  softened  and 
ruptured  starch  grains,  converting  them  into 
sugar.  The  grain  was  then  boiled  with  milk;  and 
sweetening  and  spice  were  added.  It  is  said  to 
be  a delicious  dish,  but  the  presence  of  the  husk 
and  bran  made  it  indigestible. 

By  the  grinding  of  wheat  vaidous  products 

are  obtained.  The  whole  grain  may  be  ground 

as  finely  as  possible,  no  part  being  removed. 

Modern  methods  of  milling  now  make  it 

possible  for  very  much  finer  whole  meal  to  be 

placed  in  the  market  than  formerly.  Some  of 

the  objections  to  whole  meal  have  thus  been 

removed.  The  branny  portions  are  not  easily 

reduced  to  a fine  condition,  and  if  they  are 

present  in  the  meal  in  particles  of  any  size,  not 

only  are  they  indigestible,  but  their  roughness 

and  their  sharp  edges  irritate  the  bowels,  and  so 

stimulate  them  as  to  cause  the  food  to  be  hurried 

alonff  the  bowel  before  the  nutritive  material 
1 ® 

can  be  extractedfrom  it.  Indigestible  themselves, 
they  thus  also  prevent  the  due  digestion  of  other 
food.  The  grinding  of  wheat  has  now,  however, 
become  a very  elaborate  process,  and  in  mills, 
constructed  and  furnished  in  the  most  approved 
fashion,  a very  large  variety  of  products  is 
obtained  from  the  wheat.  The  wheat  is  passed 
between  rollers,  in  which  it  is  submitted  to  a 
cracking  and  squeezing  action,  the  purpose  of 
which  is  to  enable  the  kernel  to  be  separated 
from  the  other  coverings.  It  is  passed  through 
a series  of  rollers,  five,  six,  or  seven,  being  sub- 
mitted between  each  “ break”  to  a series  of  sift- 
ing and  winnowing  and  dressing  oiDeratious,  by 
which  branny  paidicles  ai’e  separated  out,  and 
the  flour  which  the  “break”  has  produced  is 
sifted  out,  the  intermediate  portion  being  passed 
on  to  the  next  roller,  and  so  on.  Thus,  after  it 
has  passed  through  two  or  three  rollers,  bniuny 
portions  have  been  largely  removed,  and  the 
product  is  white  and  granular,  consisting  chiefly 
of  the  kernel  of  the  grain  broken  up  into  coarser 
or  finer  particles,  accoi’ding  to  the  exact  num- 
ber of  rollers  through  which  it  has  passed.  To 
this  product  of  the  wheat,  in  its  conditions  of 
coai'se  or  fine  particles,  the  name  semolina  is 
given.  By  further  operations  of  rolling,  dress- 
ing, &c.,  it  may  be  reduced  to  the  form  of 
floui’.  Various  terms  are  applied  to  the  differ- 
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ent  products  obtained  in  the  various  stages 
of  the  milling  process.  A simple  division  of 
the  pi’oducts  is  into  Hour,  middlings,  and  bran. 
Of  the  bran,  even,  there  are  many  degrees  of 
fineness.  Thin  bran  is  that  part  of  the  cover- 
ing which  is  often  separated  before  the  grain  is 
broken  according  to  one  method,  that  of  M^ge 
Mouries,  by  damping  and  rubbing  the  grain. 
Then  there  is  long  bran,  the  next  outermost 
coat  of  the  grain.  Pollard  is  a finer  bran. 
Middlings  consist  of  fragments  of  the  kernel  of 
the  grain  mixed  with  branny  particles,  and  as 
they  are  submitted  to  further  rolling  they  be- 
come reduced  and  separated  by  winnowing, 
&c.,  from  the  branny  portions.  Tailings  is  a 
term  applied  to  lighter  portions  of  the  wheat, 
separated  out  by  winnowing,  consisting  of  parts 
of  the  kernel  adhering  to  the  bran,  which,  by 
subsequent  breaking,  become  separated,  so  that 
finally  the  tailings  become  reduced  to  simple 
bran.  Sharps  is  the  product  a stage  behind 
the  fine  flour,  in  which  the  starchy  part  of  the 
grain  is  yet  in  particles,  and  in  which  some  of 
the  outer  parts  of  the  seed  are  still  present, 
though  in  a fine  state  of  division.  Fine  sharps 
is  also  called  seconds  flour,  and  coarse  sharps 
thirds.  It  is  worth  noticing  those  different 
varieties,  because  their  chemical  composition  is 
different.  The  chief  difference  consists  in  the 
varying  proportion  of  nitrogenous  material 
which  each  contains.  As  already  noted,  the 
outer  parts  of  the  grain  are  richest  in  nitro- 
genous or  albuminoid  material,  and  the  kernel 
is  richest  in  starch.  Accordingly,  as  the  coarser 
portions  are  removed,  and  the  stage  of  fine 
white  flour  is  reached,  the  proportion  of  allm- 
minous  material  falls,  and  that  of  starch  rise.s, 
so  that  the  finest  white  flour,  consisting  essen- 
tially of  the  heart  of  the  grain,  is  poorer  in 
tissue  forming  and  repairing  material  than  the 
inferior  qualities  of  flour,  in  which  a larger 
proportion  of  the  outer  parts  of  the  wheat  is 
present.  This  is  well  shown  in  the  following 
note,  taken  from  Church,  of  the  relative  propor- 
tion of  the  nitrogenous  material  in  one  pound 
of  some  of  the  products  named  ; — 


oz.  grs. 


1 pound  of  finest  flour  contains  of  nitrogenous 

material, 

,,  middlings  ,,  ,, 

,,  coarse  sharps  ,,  ,, 

,,  fine  pollard  ,,  ,, 

,,  long  bran  ,,  ,, 


1 297 

2 10.5 
2 246 
2 210 
2 182 


In  the  outer  parts  of  the  grain,  also,  the  saline 
constituents  reside  in  greatest  abundance.  Thus 
they  amount  in  fine  flour  to  50  grains  in  the 


l)ound,  in  middlings  to  147  grains,  in  fine  pollard 
to  399  grains,  and  in  long  bran  to  1 ounce  60 
grains.  Much  of  the  saline  material  consists  of 
phosphates,  of  great  value  in  the  formation  of 
bone.  Thus  a seconds  flour  is  superior  to  the 
finest  quality  from  a nutritive  jDoint  of  view, 
because  of  the  larger  proportion  of  material 
useful  for  the  repair  of  all  the  tissues  and  the 
formation  of  bone.  It  might  also  be  said,  at 
least  so  far  as  the  chemical  composition  is  con- 
cerned, that  a still  lower  quality  of  flour  pos- 
sessed a higher  nutritive  value.  But  when  one 
takes  coarser  kinds,  the  element  of  digestibility 
enters  into  the  question.  It  has  been  shown, 
by  direct  experiment,  that  when  bread  made 
from  the  finest  flour  was  consumed,  less  was 
expelled  from  the  alimentary  canal  in  the  form 
of  waste  than  wlien  bread  of  coarser  qualities 
was  eaten.  It  is  not  possible,  therefore,  to  make 
the  cliemical  constitution  the  only  test  of  the 
nutritive  quality  of  the  flour.  The  following 
table  shows  the  differences  that  have  been  in- 
dicated ; — 


Fine  Flour. 

Whole  Meal. 

Bran. 

Water 

13-0 

14-0 

14-0 

Nitrogenous 

10-5 

21-81 

15-0 

Fat 

0-8 

1-2 

4-0 

Starch,  Sugar,  &c. 

74-3 

59-7 

44-0 

Fibre  

0-7 

1-7 

17-0 

A.sh  

0-7 

1-6 

6-0 

1 Of  which  a large  portion  is  not  useful  for  nutrition. 


Flour  consists,  it  appears  from  the  table,  to 
the  extent  of  three-fourths  of  starch,  and  con- 
tains only  a tenth  of  nitrogenous  material,  with 
less  tluin  a hundredth  part  of  fat.  The  starch 
may  be  separated  from  the  nitrogenous  material 
by  a comparatively  simple  process.  The  flour, 
made  into  a stiff  dough  with  water  only,  is 
placed  on  a sieve  or  on  a piece  of  muslin  tied 
over  the  mouth  of  a wide  bowl,  and  worked 
with  the  hand  while  a stream  of  water  flows 
upon  it.  The  starch  granules  pass  through  the 
muslin  or  sieve  witli  the  water,  and  the  ])rocess 
is  continued  till  all  the  granules  have  been 
washed  away,  and  tlie  water  passes  througli  quite 
clear.  The  starch  may  be  recovered  from  the 
bowl  by  decanting  the  water,  as  it  does  not  dis- 
.solve  in  cold  water,  and  tlien  drying  it.  There 
remains  on  the  muslin  a yellowish,  semi-trans- 
parent, adhesive  substance,  somewhat  elastic, 
to  which  the  name  gluten  is  given.  When 
dried  it  is  a horny,  brittle  substance.  This  may 
be  made  without  furtlier  preparation  into  small 
rolls  or  buns  and  baked  in  the  oven,  when  one 
has  gluten  bread.  It  swells  greatly  during 
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baking,  so  that  very  small  pieces  are  used  for 
each  roll.  It  is  this  bread  which  is  used  in  the 
treatment  of  diabetes  (p.  3U3),  in  which  all  sugar 
is  cut  off  from  the  dietary,  and  necessarily  also 
all  starch,  since  starch  is  converted  into  sugar 
in  the  body.  There  is  no  grain  other  than  wheat 
which  yields  a flour  containing  so  much  gluten. 
It  is  the  presence  of  the  gluten  that  enables 
wheat  flour  to  be  so  readily  made  into  a dough, 
which  can  be  baked  into  loaves.  Its  adhesive 
and  ductile  qualities  render  it  possible  to  bake 
it  into  various  forms  which  will  retain  the  shape 
given  to  them.  But  this  gluten,  or  vegetable 
albumin,  as  it  is  also  called,  is  not  a simple 
substance  like  egg  albumin.  It  appears  to  con- 
sist of  no  less  than  four  albuminous  bodies. 
One  of  these  is  gliadiu,  “which  is  like  a clear 
yellow  varnish,  and  so  tenacious  that  it  may  be 
drawn  into  threads.”  So  that  it  is  this  con- 
stituent of  the  gluten  specially  which  gives  the 
tenacious  character  to  dough. 

Bread  is  simply  baked  dough,  made  with 
flour  and  water,  a porous  or  spongy  character 
having  been  given  to  the  mass.  This  spongy 
character  is  produced  by  a variety  of  methods. 
The  one  in  ordinary  use  is  that  of  fermentation, 
and  consists  in  the  introduction  into  the  dough 
of  some  yeast,  which  in  course  of  its  activity 
produces  alcohol  and  carbonic  acid  gas.  If  the 
yeast  has  been  thoroughly  mixed  with  the  dough 
the  carbonic  acid  gas  is  produced  uniforndy 
throughout  the  mass,  and  thus  causes  the  dough, 
because  of  its  tenacious  character,  to  rise  with 
the  pressure  of  the  generated  gas,  and  to  be  per- 
meated by  a multitude  of  minute  spaces.  The 
gas  escapes  from  the  bread,  but  the  fine  spaces 
or  cavities  remain  permeating  the  bread  and 
conferring  a porous  character  upon  it.  The 
nature  and  action  of  yeast  are  described  in  the 
next  section,  in  the  portion  devoted  to  the  con- 
sideration of  the  manufacture  of  alcohol.  Various 
kinds  of  yeast  are  used  for  this  purpose.  Barm 
is  the  yeast  used  by  brewers  to  excite  fermenta- 
tion for  the  manufacture  of  beer,  and  is  used  by 
some  to  produce  the  best  - flavoured  bread. 
Leaven  is  obtained  from  old  dough.  If  a paste 
be  made  of  flour  and  water,  and  set  aside  in  a 
warm  place,  fermentive  changes  will  arise  in  it, 
and  if  a portion  of  this  dough  be  mixed  with 
fresh  dough  it  will  excite  the  change  quickly  in 
the  latter.  The  cause  of  the  fermentive  change 
is  really  the  same  in  leaven  as  in  yeast,  the 
action  of  the  yeast  plant,  which  in  the  former 
case  has  been  deliberately  introduced,  and  whose 
introduction  has  in  the  latter  case  been  left  to 
chance.  The  le^iven  is,  on  that  account,  apt  to 


become  the  scene  of  abnormal  forms  of  fer- 
mentation of  an  acid  kind,  and  to  produce  a 
souring  action  on  the  dough  rather  than  a true 
leavening  action.  Bakers’  yeast  is  a preparation 
of  boiled  and  mashed  potatoes  to  which  yeast 
and  flour  are  added,  the  ])otatoes  afl'ording 
nutriment  for  the  growth  of  the  ye;ist.  Patent 
yeasts  are  now  extensively  emjfloyed.  They 
are  produced  by  scientific  methods  from  malted 
grains,  as  in  the  production  of  alcohol;  mixed 
with  starch  and  filtered,  the  yeast  can  be  pressed 
into  cakes,  in  which  form  it  is  easily  kept  and 
transported.  Such  yeasts  are  imported  princi- 
pally from  France,  Germany,  and  the  Nether- 
lands. 

In  the  making  of  bread  a portion  of  the 
flour  is  mixed  with  the  ferment  with  water  and 
salt.  The  mass  produced  is  set  aside,  and  forms 
the  “sponge.”  It  is  left  for  several  hours,  during 
which  fermentation  occurs  and  the  sponge  rises, 
and  latterly  collapses  by  escape  of  gas.  There- 
after the  remainder  of  the  flour,  with  additional 
salt,  is  incorporated  with  the  spouge,  forming 
the  dough,  which  is  thoroughly  kneaded.  It  is 
then  allowed  to  lie  for  a couple  of  hours  longer, 
when  it  is  turned  out  of  the  trough,  and 
weighed  out  into  the  I'eqiiired  masses,  which 
are  shaped  into  loaves  for  the  oven.  With  the 
heat  of  the  oven  the  gas,  entangled  in  the 
dough,  expands  and  causes  a further  “rising”  to 
take  place;  and  with  the  continuance  of  the 
heat  the  yeast  is  killed,  so  that  no  further  fei’- 
mentation  can  occur.  The  dough  can  be  made 
porous  by  other  methods  not  involving  fer- 
mentation. Tartaric  acid  and  carbonate  of  soda 
mixed  with  the  dough  will  cause  it  to  rise, 
because  the  chemical  action  of  the  two  jiroduces 
carbonic  acid  gas,  which  expands  the  bread. 
This  process  was  devised  by  Dr.  Whiting  in 
1836.  He,  however,  used  hydrochloric  acid 
added  to  the  water,  the  carbonate  of  soda  being 
mixed  with  the  flour.  In  1845  tartaric  acid 
was  substituted  for  hydrochloric.  Baking-pow- 
ders are  made  of  mixtures  of  tax’taric  acid  and 
soda,  and  sometimes  they  are  coloured  yellow 
with  turmeric  and  c<alled  egg-powders,  though 
they  are  quite  innocent  of  any  acquaintance 
with  eggs.  Another  method  of  raising  bread 
was  patented  by  Dr.  Dauglish  in  1856.  It  con- 
sists in  making  the  flour  into  dough  with  water 
charged  with  carbonic  acid  gas,  and  the  bread 
produced  was  on  that  account  called  “aei'ated 
bread.”  The  carbonic  acid  gas  is  produced  first, 
and  is  dissolved  in  water  under  pi'essure,  a 
simple  aerated  water  being  produced.  In 
another  strong  iron  vessel  called  a “mixer”  the 
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flour  is  made  into  dougli  with  the  aerated  water 
by  the  action  of  “arms”  worked  by  machinery. 
The  giis  passing  ort’  from  the  water  permeates 
the  bread,  and  when  the  dough  shaped  into 
loaves  is  turned  out  of  tlie  machine,  it  ex})aiuls 
still  further.  During  the  whole  operation  it  is 
untouched  by  the  hand.  From  the  absence  of 
the  chemical  changes  occurring  in  fermented 
bread,  the  flavour  is  not  so  complex,  nor  so  en- 
joyable, us  that  of  the  fermented  variety.  The 
addition  of  carbonate  of  ammonia  to  dough  will 
also  cause  “rising”  to  occur  by  the  production 
of  vapour  of  ammonia,  owing  to  the  lieat,  and  its 
dissemination  through  the  dough.  It  will  be 
noticed  that  whatever  method  is  emifloyed,  the 
chief  result  desired  is  that  of  permeating  the 
bread  with  air  spaces  to  confer  lightness  and 
sponginess  upon  it,  and  render  every  particle  of 
it  more  easily  accessible  to  the  action  of  the 
digestive  fluids,  and  therefore  more  readily  di- 
gestible. 

There  are  considerable  chemical  differences 
between  ordinary  bread  and  the  flour  from 
which  it  is  made,  changes  ])roduced  by  the  pro- 
cess of  baking,  and  the  changes  set  up  by  the 
fermentation.  Tlie  baking  causes  the  starch 
grains  to  swell  and  burst,  rendering  their  con- 
tents accessible  to  the  digestive  fluids.  The 
albuminous  substances  are  coagulated,  and  can 
no  longer  be  se[)arated  from  the  starch.  Some 
of  tlie  starch  is  changed  into  dextrin,  a form  of 
sugar,  by  the  action  of  heat,  and  this  specially 
occui's  in  the  crust.  Some  of  tlie  starch  will 
also  be  converted  into  sugar  by  fermentive 
changes  which  occur  if  the  flour  contains  any 
of  the  cerealin  of  the  grain.  Dread  contains, 
therefore,  always  more  sugar  than  is  present 
in  flour.  While  the  bulk  of  alcohol  produced  by 
the  process  of  fermentation  escapes,  an  appi'e- 
ciable  quantity  can  always  be  detected  in  fresh 
bread.  “A  pound  loaf  would  yield,  if  very 
carefully  distilled,  about  twenty -two  grains 
(considerably  less  than  a tea-spoonful).  As  the 
bread  gets  staler  the  quantity  decreases.”  The 
following  table  shows  the  composition  of  fine 
white  bread : — 


Water 

Nitrogenous 

Fat 

Starch,  Sugar,  &c 

FiVjre 

Saline 


Fine  White  Bread. 

38-51 

6-82 

-77 

.52-34 

-38 

1-18 


The  amount  of  water  present  in  bread  should 
not  exceed  that  stated  in  the  table.  Lut  sup- 
posing flour  were  made  to  take  up  more  water 


than  usual,  it  is  evident  that  a larger  quantity 
of  bread  than  usual  could  be  produced  from  a 
given  quantity  of  flour,  to  the  profit  of  the  baker. 
This  is  one  of  the  chief  reasons  for  the  adultera- 
tion of  bread  with  alum,  rice,  &c.  Dr.  Letheby 
says,  “ in  practice  100  jiounds  of  flour  will  make 
from  133  to  137  pounds  of  bread,  a good  aver- 
age being  13G;  so  that  a sack  of  flour  of  280 
pounds,  should  yield  95  four-pound  (quartern) 
loaves.  The  art  of  the  baker,  however,  is  to  in- 
crease this  quantity,  and  he  does  it  by  hardening 
the  gluten  through  the  agency  of  a little  alum,  or 
by  means  of  a gummy  mixture  of  boiled  rice, 
three  or  four  pounds  of  which  will,  when  boiled 
for  two  or  three  hours  in  as  many  gallons  of 
water,  make  ca  sack  of  flour  yield  100  four-pound 
loaves.  But  the  bread  is  dropsical,  and  sets  soft 
and  sodden  at  the  base,  where  it  stands.”  The 
method  of  detecting  these  adultei’ations  is  men- 
tioned on  p.  597. 

Bread  loses  weight  by  evaporation  of  water. 
The  4-lb.  loaf  loses  on  an  average 

In  the  first  24  hours  ounce. 

,,  48  hours 5 ounces. 

,,  60  7 ,, 

,,  70  ,,  8|  ,, 

-(Blyth.) 

Bran  bread,  and  specially  whole-meal  bread, 
show  a larger  proportion  of  nitrogenous  con- 
stituents, but  for  reasons  already  stated,  it  is 
not  likely  that  it  yields  any  appreciably  larger 
quantity  of  nourishment  to  the  body,  though 
for  many  persons  its  action  on  the  bowels  is  of 
consideraljle  value. 

Malted  bread  is  bread  jn-epared  with  malt, 
by  means  of  which  a considerable  quantity  of 
the  starch  of  the  flour  is  converted  into  sugar, 
and  by  this  means  the  digestive  organs  are  re- 
lieved of  some  of  the  work  they  would  other- 
wise be  called  on  to  perform. 

Biscuits  are  usually  mdeavened.  The  sim- 
plest sailors’  biscuits,  for  exanqile,  are  made  with 
flour  and  water,  and  with,  perhaps,  a slight  ad- 
dition of  butter.  Fancy  biscuits  are  made  with 
special  qualities  of  flour,  and  contain,  besides 
tlie  ordinary  ingreilients,  milk,  salt,  butter, 
sugar,  pei’haps  eggs,  and  any  special  flavouring 
or  colouring  agent.  They  are  sometimes  “ light- 
ened” by  means  of  carbonate  of  ammon-ia.  Be- 
cause of  their  dryness  they  keep  well.  They 
are  as  a rule  exceedingly  wholesome,  and  con- 
tain more  nutriment  than  an  equal  weight  of 
bread.  Biscuit  powder  boiled  with  milk,  or 
a mixture  of  milk  and  water,  and  slightly 
.sweetened  is  a useful  food  for  infants.  Tea 
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biscuits  ground  by  means  of  a rolling-pin  may 
be  used  for  this  j)urpose. 

Passover  cakes  are  a form  of  unleavened 
bread.  They  are  made  of  Hour  and  water  only. 

Semolina,  as  already  described,  consists  of 
the  heart  of  the  wheat  grain  in  a yet  granular 
condition.  It  is  largely  starchy  in  composition, 
and  is  not,  therefore,  suitable  as  a main  article 
of  diet.  It  is,  however,  usually  made  from  the 
hal’d  wheats  of  warm  climates,  and  thus  con- 
tains a larger  quantity  of  nitrogenous  constituent 
than  tliat  made  from  ordinary  white  wheat. 

Macaroni,  Vermicelli,  and  Cagliari  Paste 
are  also  preimreii  from  the  hard  wheat.  A 
yiaste  is  made  of  Hour  and  hot  water,  and  is 
pressed  through  moulds  to  produce  the  pipe 
form,  or  stamped  out  into  the  desired  shape.  It 
is  then  dried.  Such  preparations  of  wheat  con- 
tain a much  higher  proportion  of  nitrogenous 
material  than  bread.  They  are  exceedingly 
nourisliing  in  consequence,  if  less  digestible 
because  of  their  close  texture. 

Oats  are  derived  from  an  annual  herbaceous 
grass,  of  the  tribe  Avenece.  The  common  oat 
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Fig.  195. — Section  of  Oat  Grain— highly  magnified.  1 and  2 are 
the  membranes  enveloping  the  seed,  corresponding  to  the  bran 
of  wheat.  3 is  the  surface  layer  of  the  seed  itself.  4 ai'e  the 
compartments  containing  starch  granules,  into  which  the 
siihstance  of  the  seed  is  divided.  To  the  right  of  the  fig.  are 
shown  some  of  the  granules  of  starch  from  the  interior,  more 
highly  magnified. 

is  derived  from  the  Avena  saliva  or  orientalis. 
It  is  a hardier  plant  than  wheat,  ripening  well 
in  colder  climates.  Grown  in  England  as  food 
for  horses,  it  was  long  the  main,  and  in  a large 
number  of  cases  the  only,  food  of  the  Scotch 
peasant.  A bag  of  oatmeal  was  the  only  ration 
the  Scotch  clansman  provided  himself  with, 
when  he  sallied  forth  with  his  clan  to  a fray, 
and  the  Scotch  Highlanders  have  been  con- 
sidered as  one  of  the  most  martial  and  endur- 
ing races  on  record. 

Fig.  195  shows  a section  of  the  oat  grain,  re- 
sembling that  of  wheat,  the  kernel  consisting 
of  compartments  filled  with  starch  grains,  and 
being  surrounded  by  several  coats  richer  in  nitro- 
genous material.  The  husk  adheres  to  the 
grain  very  closely.  For  its  removal  the  grain 
is  dried  on  a kiln,  and  then  by  grinding  in  a 


mill  the  grain  is  broken  up,  and  the  husks 
removed.  The  oat  broken  u]}  into  coarse  par- 
ticles is  called  groats  or  grits,  these  on  being 
ground  form  oatmeal.  One  hundred  pounds  of 
oats  yield  of — 

Oatmeal 60  pounds. 

Husks 26  ,, 

Water 12  ,, 

Loss 2 ,, 

The  composition  of  a fresh  sani]fie  of  Scotch 

oatmeal,  wliich  ])ossesses  the  largest  nutritive 
properties,  is  shown  in  the  following  table : — 

Scotch  Oatmeal. 


Water 5'0 

Nitrogenous 16 ’1 

Fat 10-1 

Starch,  &c 63 ’0 

Fibre  , 3 ’7 

Saline 2’1 


The  small  proportion  of  water  is  noticeable. 
The  nitrogenous  constituent  consists  of  two 
substances,  plant  casein  or  avenine,  and  gliadin. 
The  former  resembles  in  i)roi3orties  one  of  the 
albuminoids  of  wheat,  and  in  composition  the 
legumin  of  peas  and  beans ; the  latter  is  in  less 
quantity  than  in  wheat,  and  thus  a dough  cannot 
be  made  of  the  flour  of  the  meal,  so  that  oat 
bread  cannot  be  made.  Oatcakes  and  biscuits 
are,  however,  baked,  but  because  of  the  very 
slight  tenacious  character  of  tlie  meal,  they  are 
very  short.  A very  important  element  in  the 
composition  of  oatmeal  is  the  large  ]n’oportion 
of  fat.  No  other  cereal  contains  such  a large 
quantity;  Indian  corn  is  the  only  other  which 
yields  a meal  at  all  ap])roaching  to  it.  It  is 
this,  as  well  as  the  larger  proi)ortion  of  the 
nitrogenous  material,  and  the  small  jiei’centage 
of  water,  that  makes  oatmeal  so  exceptionally 
wholesome  and  nitritious.  The  salines  consist 
largely  of  salts  of  potash  and  phosj)horus. 

A fine  oat-flour  is  now  prepared  by  several 
millers  in  Scotlaiid,  which  contains  all  the 
nourishing  ingredients  of  the  meal.  It  is  as 
yet  sold  at  too  high  a price  to  make  it  a very 
extensively  used  food-stuff.  It  forms  an  admir- 
able diet,  when  boiled  with  water,  for  children. 
It  may  be  given  to  them  with  milk  as  soon 
as  it  becomes  desirable  to  supplement  the 
mother’s  niilk,  by  the  sixth  or  even  the  fourth 
month  of  life,  and  it  may  be  made  an  exclusive 
diet  for  them  xip  to  the  end  of  the  eighteenth 
month,  or  for  any  longer  time.  One  often 
finds  it  stated  that  wheat-flour  and  oatmeal  are, 
weight  for  weight,  pretty  nearly  on  a level  as 
regards  nourishing  qualities.  This  is  true  of 
inferior  qualities  of  oatmeal.  Oats  grown  in 
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England,  for  example,  are  much  inferior  in 
nutritive  constituents  to  the  finest  Scotch  oat- 
meal. It  is  not  true  of  tlie  latter,  which  in 
point  of  nourishing  constituents,  ease  of  cook- 
ing, and  digestibility  far  surpasses  every  other 
kind  of  food-stull. 

The  husks  of  oats  with  the  adherent  particles 
of  the  kernel  are  eni[)loyed  to  make  what  used 
to  be  a very  popular  dish  in  Scotland  and  South 
Wales,  and  called  sowans,  seeds,  or  flum- 
mery. The  husks  ai-e  steeped  in  water  for  two 
or  three  days,  till  by  the  action  of  a ferment, 
present  in  small  quantity  in  the  coverings  of 
the  seed,  fermentation  arises.  The  liquid  is 
skimmed  and  then  boiled  down  to  the  thickness 
of  gruel.  It  is  called  sucan  or  Ilymru  in  Wales. 
When  it  is  boiled  down  for  a longer  time,  it 
forms  a firm  jelly  on  cooliifg  resembling  blanc- 
mange, which  is  vei’y  light,  bland,  and  nourish- 
ing. It  is  called  budrum.  Brose  is  prepared 
by  simply  stirring  in  boiling  water  with  the 
meal.  It  is  eaten  with  milk.  The  Scotch  farm 
labourer,  with  whom  it  was  often  the  chief  if 
not  the  only  meal,  found  it  more  “staying” 
than  porridge  because  of  being  less  rapidly 
digested.  The  w^ater  used  may  be  that  in 
which  beef  has  been  boiled,  and  then  beef 
brose  is  the  product,  or  that  in  which  cabbage 
or  kale  has  been  boiled,  and  the  product  is 
kale  brose.  Gruel  is  made  by  steeping  groats 
or  oatmeal  in  cold  water  for  several  hours,  with 
occasional  stirring.  The  mixture  is  then  well 
stirred  and  the  water  poured  off  carrying  with 
it  the  flour  of  the  meal,  all  large  particles  being 
left  behind.  This  liquid  is  then  boiled  with 
•constant  stirring  for  10  or  15  minutes.  Milk 
may  be  added  to  it  and  boiled  with  it.  Sugar, 
butter,  and  flavouring  agents,  such  as  ginger  or 
raisins  may  also  be  added,  according  to  desii’e. 
The  product  is  an  exceedingly  soft,  pleasant, 
and  nourishing  drink,  which  is  in  much  favour 
for  the  domestic  treatment  of  slight  colds  in  the 
head,  and  simple  feverish  colds,  or  after  hard 
work  and  exposure.  The  common  prescription 
in  such  circumstances  is  a hot  foot-bath,  a gruel, 
and  to  bed. 

Porridge  is  made  by  stirring  the  meal  into 
boiling  water.  The  water  in  the  pot  is  allowed 
to  boil  first,  then  a handful  of  meal  is  taken, 
and  the  meal  allowed  to  fall  in  a slow  stream 
on  to  the  water,  wdiich  is  continually  stirred 
the  while  with  a wooden  stirrer  called  a por- 
ridge-stick or  spurtle.  From  three-quarters  to 
an  imperial  pint  of  water  and  a good  handful 
of  meal,  about  four  ounces,  are  about  the  quan- 
tities to  make  a good  dish  for  one  person.  Salt 


is  added  to  taste.  The  mixture  is  kept  boiling 
for  fully  twenty  minutes,  by  which  time  the 
paxiicles  of  meal  have  become  much  swollen 
and  the  ponldge  is  thick.  Of  course  it  may  be 
made  of  any  desired  degx’ee  of  thickness.  The 
best  way  to  eat  it  is  with  ci’eani  or  milk.  Some 
persons  prefer  to  eat  it  with  butter,  or  not  to 
add  salt  and  to  use  sugar,  syrup  or  treacle  as 
an  adjunct.  But  porridge,  if  properly  made, 
and  cream  is  the  dish  yar  excellence.  The  Scot 
who  crosses  the  border,  or  the  Gei'inan  Ocean, 
or  the  Atlantic,  and  seeks  to  have  his  national 
dish  to  breakfast,  is  seldom  surprised  that  its 
popularity  is  pretty  nearly  confined  to  Scotland. 
As  one  finds  it  served  in  London  or  Continental 
hotels,  or  in  the  saloons  of  Atlantic  liners,  it  is, 
as  a rule,  an  execrable  dish.  If  properly  made 
few  fail  to  relish  and  enjoy  it.  Scotch  oatmeal 
is  usually  in  larger  particles  than  that  made 
in  England,  and  the  porridge  made  from  it  is 
usually  more  enjoyed.  Oatmeal  is  often  alleged 
to  be  “heating,”  this  view  Pereira  thinks 
arises  from  prejudice  and  to  be  without  due 
ground. 

Barley  belongs  to  the  tribe  Honlece  of  the 
grasses.  There  are  several  varieties  of  it.  It 
was  originally  a native  of  Western  Asia,  is 
hardier  than  either  wheat  or  oats,  and  may  be 
fifi’own  in  hiffh  latitudes.  It  is  used  in  Britain 
mainly  for  the  ])reparation  of  malt,  ales  and 
s})irits.  In  Scotland,  in  the  form  of  pot  or  pearl 
bailey,  it  is  used  for  bi’oth,  but  not  for  the 
making  of  solid  food.  On  the  Continent  the 
meal  is  added  to  wheaten  ffour  for  bread,  and 
is  also  largely  used  alone.  It  may  be  used 
whole  after  being  parched.  The  grain  in  sec- 
tion presents  an  appearance  like  wheat  or  oats. 
The  grain  ground  whole  yields  barley-meal,  and 
it  is  also,  by  a process  of  rubbing,  deinlved  of 
its  coatings  and  rounded  into  the  form  with 
which  one  is  familiar.  The  coarsest  form  is 
cnlled  pot-barley,  and  the  finest  pearl-barley. 
The  composition  of  barley-meal  and  pearl-barley 
is  shown  in  the  following  table: — 


Water 

Barley-meal. 
15-OG 

Pearl-barley. 
14-6 

Nitrogenous 

11-75 

6-2 

Fat 

1-71 

1-3 

Starch,  kc 

70-90 

76-0 

Fibre  

-11 

-8 

Saline 

-47 

1-1 

Patent  barley  is  made  by  grinding  pearl- 
barley  to  powder.  Formerly  barley-meal  was 
largely  employed  instead  of  wheat  flour  as  a food 
for  the  people.  Its  nitrogenous  constituent 
resembles  that  of  wheat.  Its  salts  are  rich  in 
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potash  and  phosphorus.  It  is  both  less  nour- 
ishing and  less  easily  digested  than  wheat  or 
oats,  and  is  not,  therefore,  equal  to  them  as  a 
food-stuff.  The  brehd  it  yields  is  heavy.  Barley- 
water  is  a pleasant,  cooling  drink  in  feveiish 
attacks.  It  is  made  as  follows  : take  two  ounces 
and  a half  of  pearl-barley,  first  wash  away  with 
water  the  foreign  matters  adliering  to  the  seeds, 
then  add  half  a pint  of  water  and  boil  foi*  a 
little  while.  Tliis  liquid  being  then  thrown 
away,  pour  on  them  four  pints  (imperial)  of 
boiling  water,  boil  down  to  two  pints  and  strain. 
It  is  frequently  flavoured  with  sugar  and  some- 
times with  lemon-peel.  (Pereira.) 

Malt  is  produced  from  barley  by  causing  the 
grain  to  germinate  by  means  of  moistui'e  and 
warmth.  By  the  activity  of  a ferment,  con- 
tained in  the  coatings  of  the  seed,  some  of  the 
starch  of  the  grain  is  transformed  into  sugar. 
This  is  a process  preliminary  to  brewing,  for 
under  the  influence  of  an  added  ferment — yeast 
— this  sugar  is  further  coi] verted  into  alcohol 
and  carbonic  acid  gas.  This  is  described  in 
more  detail  in  the  succeeding  section. 

Rye  is  derived  from  the  Secale  cereale.  It 
is  grown  in  the  eastern  counties  of  England, 
mainly  for  malting  purposes.  The 
malt  used  in  the  manufacture  of 
Hollands  is  made  from  rye.  It 
flourishes  in  soil  too  poor  for  wheat. 

It  is  extensively  used  for  the  pro- 
duction of  bread  in  Northern  Europe, 
the  well-known  black  bi’ead  being 
made  from  it.  Mixed  with  wheat 
flour,  rye  flour  is  used  for  the  same 
purpose,  two  parts  of  wheateu  flour 
and  one  of  rye  flour.  The  bread  is 
dark  and  sour  and  close,  though 
nourishing.  The  general  appearance 
of  a section  of  the  seed  resembles 
that  of  wheat  and  oats.  Deprived 
of  the  husk  it  is  ground  into  meal 
and  flour.  The  composition  of  rye 
flour  and  lye  bread  is  shown  in  the 
following  table: — 


Water 

Rye  Flour. 
13-0 

Rye  Bread 
44-02 

Nitrogenous.... 

10-5  

G-02 

Fat  

1-6 

-48 

Starch,  kc 

71-0 

47 '87 

Fibre  

2-3 

-30 

Saline 

1-6 

1-31 

Figr.  196.— 
Spurred  Rye. 


The  saline  constituents  are,  like  those  of  the 
other  grains,  rich  in  potash  and  jihosphorus. 

It  is  clear  from  this  table,  comparing  it  with 
that  of  v/heaten  bread,  on  p.  562,  that  wheaten 


bread  and  rye  bread  are  much  alike  in  nourish- 
ing quality,  though  the  former  is  slightly  more 
digestible.  The  latter  keeps  better  and  does 
not  so  quickly  become  dry  and  stale. 

In  Russia  rye  is  used  for  the  jiroduction  of 
a fermented  liquor  called  quass. 

Eye  is  subject  to  the  attack  of  a fungus  called 
ei’got  of  rye,  or  Secale  cornutum,  and  the  rye 
attacked  is  called,  from  the  ap|)earance  the 
fungus  produces,  spurred  rye  (Eig.  196).  It 


Fig.  197.— Maize  or  Indian  Com. 

1.  Tile  grass,  a a,  Position  of  the  cob.  2,  The  cob.  3,  The  corn. 

attacks  the  ear  when  it  is  in  flower,  the  young 
flower  being  covered  with  a white  mass,  con- 
sisting of  the  spores  of  the  fungus.  Ergot  is 
emjiloyed  in  medicine  and  is  an  exceedingly 
valuable  drug,  but  when  spurred  rye  is  used  for 
food  serious  and  even  fatal  consequences  are 
liable  to  ensue,  gangrene  of  the  extremities  being 
jiroduced  by  the  frequent  use  of  the  diseased 
grain.  Ergot  also  attacks  wheat  and  maize. 

Maize  or  Indian  Corn  (Fig.  197)  belongs  to 
the  tribe  Maijdece  of  the  grasses,  and  is  called 
Zea  Mays.  It  is  native  to  tro])ical  America, 
but  is  now  grown  also  in  Africa,  Southern 
Europe,  Germany  and  India.  It  grows  to  the 
height  of  6 to  10  feet,  the  grain  growing  on  a 
cob,  as  shown  in  the  figure,  several  cobs  being 
on  each  stem.  The  fruit  is  in  this  form  called 
corn-cob  in  America,  and  is  often  eaten  green, 
oi'  boiled  in  milk,  or  roasted  and  eaten  with 
other  foods.  Pop-corn  is  the  grain  of  a small 
variety  of  maize  burst  by  the  agency  of  heat. 
When  mature  the  whole  grain  may  be  used 
after  being  parched.  It  is  also  ground  into  a 
meal,  skin  and  kernel  together,  the  coverings 
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beinof  more  easily  ground  than  those  of  other 

O V o 

grains.  The  grains  deprived  of  the  husk  and 
roughly  ground  yield  hominy,  samp,  or  grits, 
accordiiu'-  to  the  size  of  the  particles.  It  needs 
much  boiling,  and  is  the  better  of  being  steeped 
for  some  hours  previous  to  cooking.  The  com- 
position of  Indian-corn  meal  is  as  follows: — 

IiKUan-corn  Meal. 


Water 17  T 

Nitrogenou.s 12‘8 

Fat  7-0 

Stai'ch,  ic 60‘5 

Fibre 1'5 

Saline I'l 


It  will  be  noticed  from  the  table  that  maize 
meal  contains  a much  larger  quantity  of  nutri- 
tive material  than  all  the  cereals,  oatmeal  alone 
excepted.  The  quantity  of  fat  present  is  very 
hi'di.  The  nitrogenous  ingredient  is  also  abun- 
daiit,  though  nearly  2 of  the  12’8  per  cent  is  of 
a kind  not  available  for  nourishment  to  the 
body.  Phosphoric  acid  and  potash  are  the  chief 
constituents  of  the  saline  ingredient. 

Maize  meal  cannot  be  made  into  a light  bread, 
but  it  is  cooked  in  the  form  of  cakes  or  puddings 
or  prepared  as  a porridge.  Thus  in  the  United 
States  of  America  a dish  called  mush  is  pre- 
pared from  it  by  boiling.  The  same  in  Italy  is 
called  polenta;  a finer  meal  is  termed  polentina. 
Corn-lob  is  a maize  porridge  made  with  milk. 
The  brown  bread  of  New  England  is  made  of 
a mixture  of  maize  and  rye  meal. 

Cakes,  called  Johnny-cakes,  or  hoe-cakes,  are 
made  of  it  and  are  baked  before  the  fire  on  a 
board  or  on  a plate  in  the  oven.  In  Mexico 
tortilla  is  the  term  used  for  them.  They  are 
eaten  hot  with  milk,  or  butter,  treacle,  &c. 

The  objection  to  maize  meal  is  its  flavour, 
due  to  the  presence  of  a bitter  principle.  By 
various  methods  of  manufacture  this  principle 
and  the  nitrogenous  constituents  are  removed, 
leaving  only  the  starch  of  the  grain  in  the 
form  of  a fine  white  powder,  called  corn-flour, 
maizena,  cornena,  Oswego  flour,  &c.  It  is  really 
pure  starch,  and  will  be  considered  in  detail 
among  the  starches. 

Riee  {Onjza  sativa)  belongs  to  the  tribe 
Oryzece  of  the  grasses.  It  is  native  to  India, 
and  is  ahso  grown  in  China,  aiid  the  East  genei’- 
ally,  in  Central  America,  and  the  southern  j)arts 
of  Europe.  It  requires  a warm  climate  for  its 
successful  gx’owth,  and  the  fields  are  usually 
irrigated.  There  are  many  varieties,  the  grains 
differing  in  size,  colour,  and  general  a))pearance, 
that  grown  in  South  Carolina  being  most  es- 
teemed. It  is  cut  down  and  threshed  like 


wheat,  and  the  grains  inclosed  in  the  husk  are 
known  as  paddy  or  rough  rice. 

The  fig.  198  shows  a section  of  the  grain.  It 
is  the  main  food  of  more  than  a hundred  mil- 
lions of  people.  It  is  husked  by  passing  it 
through  a xnill,  and  then  the  husks  are  win- 
nowed  out,  broken  rice  is  separated,  and  the 
cleaned  kernel  is  that  pait  sold  as  rice.  Its 
composition  is  shown  in  the  table  on  p.  558, 
from  which  it  ap|)ears  to  be  deficient  in  nitro- 
genous material  and  more  than  usually  rich  in 
starch,  and  deficient  in  fat.  It  is  the  least 
nutritious  of  the  cereals,  and  is  not  a perfect 
food  alone,  because  of  its  deficiency  in  tissue- 
repairing material,  a deficiency  made  up  by  the 
addition  to  the  diet  of  some  kind  of  flesh  meat, 
or  eggs  as  in  rice-pudding,  and  to  a slight  extent 
by  milk.  Because  of  its  richness  in  starch  rice  is 


Fig.  198.— Section  of  llice  Grain— magnified. 

1 and  2,  Outer  coats ; 3,  Starcliy  kernel.  To  the  right  are  seen 
granules  of  rice  starch,  more  highly  magnified. 


used  for  the  production  of  that  article.  When 
cooked  alone  it  should  be  steamed,  not  boiled, 
to  prevent  the  removal  of  any  of  the  nitrogenous 
constituents. 

Ground  rice  and  rice  flour  are  two  products, 
the  latter  being  often  used  to  adulterate  other 
less  cheap  kinds  of  flour,  such  as  that  of  wheat. 

Millet  belongs  to  the  species  panicum,  of 
which  there  are  many  varieties.  It  is  native 
in  the  East  Indies,  and  is  used  as  food  in  China 
and  among  eastern  races,  chiefly,  that  is,  in  hot 
countries.  The  grain  is  used  in  this  country  for 
feeding  ])Oultry  and  other  domestic  animals. 
Its  composition  is  shown  on  j).  558.  Its  nutritive 
value  is  reckoned  as  about  equal  to  rice.  In  the 
Lancet  of  November  9,  1872,  the  result  of  an 
exiieriment  made  with  millet  is  recorded.  It 
was  made  on  a sailor,  sentenced  to  solitary  con- 
finement for  forty-nine  days.  He  Avas  fed  solely 
on  millet  and  water.  “ He  entered  prison  on 
the  3d  April,  when  he  weighed  146  lbs.  8 oz., 
and  he  left  it  on  the  22d  May,  weighing  147  lbs. 
14  oz.  Throughout  the  confinement  he  never 
weighed  so  little  as  on  the  day  he  commenced, 
and  this  in  spite  of  the  depressing  effects  of 
solitude  and  the  monotony  of  his  food.  He  ate 
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199.— Millet. 


about  3^  lbs.  of  millet  daily ; and  when  he  left 
prison  he  looked,  as  he  said  he  felt,  perfectly 
well.  The  experiment  shows  tliat  the  grain, 
which  has  been  chosen  by  the 
people  as  their  principal  food,  is 
capable  of  maintaining  for  a con- 
siderable length  of  time  perfect 
health  under  very  deiiressing  cir- 
cumstances.” 

A fermented  beverage,  called 
bouza,  or  millet-beer,  is  pre- 
pared from  the  grain  in  Tartary, 
by  pouring  hot  water  over  a 
portion  of  fermented  seed.  In 
Sikkim  also  such  millet-beer  is 
in  general  use.  The  millet  seed  is  moistened 
and  allowed  to  ferment  for  several  days.  An 
infusion  is  then  made  with  hot  water,  which  is 
sucked  through  a reed  from  bamboo  jugs.  It 
is  said  to  taste  like  negus  of  Cape  sherry,  rather 
sour,  and  though  weak  a grateful  beverage  on  a 
hot  day’s  march. 

Dhurra,  Dhoora,  Dari,  Sorghum  vul- 
gare,  or  Sorgho  Grass  is  a species  of  millet, 
Indian  millet,  but  it  belongs  to  a tribe  of 
grasses  ditferent  from  the  true  millets,  namely, 
Andropogonece.  It  is  a tall  handsome  grass 
which  is  largely  grown  in  India,  Egypt,  Al- 
geria, and  the  interior  of  Africa,  ami  to  some 
extent  in  the  south  of  Europe.  The  grain  is 
white  and  larger  than  millet.  It  is  used  in  this 
country  for  feeding  cattle  and  poultry.  Its 
composition  is  shown  on  p.  558,  from  which  it 
appears  to  be  more  nourish- 
ing than  rice,  but  to  contain 
less  nitrogenous  material 
than  wheat,  though  much 
more  fat. 

Buckwheat  is  not  a grass, 
but  belongs  to  the  natural 
order  Pohjgo7iacec€.  It  is  a 
native  of  Central  Asia.  In 
France  it  is  called  Saracen 
wheat,  having  been  intro- 
duced into  Europe  by  the 
crusaders.  In  Norfolk  and 
Suffolk  it  goes  by  the  name 
of  brank.  It  is  used  in 
England  for  feeding  game, 
and  sometimes  is  given  to 
horses.  The  husk  of  the 
seed  requires  removal  before 
use,  and  the  composition  of  the  grain  deprived 
of  the  husk  is  shown  on  p.  558.  It  is  rich  in  all 
the  constituents  of  nitrogenous  material,  starch 
and  fat.  It  does  not  give  a tenacious  dough  for 


Pig.  200.— Quinoa. 


Peas. 

Broad  Beans. 

Kidney  Beans. 

CO 

Green. 

Dried. 

Green. 

Dried. 

Green. 

Dried. 

V 

Water 

80-49 

14-31 

86 -10 

14-84 

87-36 

13-60 

12-51 

Nitrogenous 

19-98 

21  30 

20-81 

22-31 

(nutritive) 

1 

Nitrogenous 

( 5-75 

4-67 

2-77 

(non-nutr.) 

1 

2 65 

2 36 

2-31 

2-50 

Fat 

0-50 

1-72 

0-30 

1 63 

0-14 

2-28 

1-85 

Starch,  &c. 

10-86 

53-24 

6-60 

49-25 

8-02 

53  63 

54-78 

Filjre 

1-60 

5-45 

1-69 

7-47 

1 14 

3-84 

3 58 

Saline 

0-80 

2 65 

0 64 

3-15 

0-57 

3 53 

2-47 

the  making  of  bi’ead,  but  may,  when  ground,  be 
cooked  as  porridge,  or  made  into  thin  cakes, 
which  is  the  favourite  method  of  cooking  it  in 
America.  They  are  eaten  hot  with  honey  or 
other  savoui-y  substance. 

Quinoa  (Fig.  200)  is  a seed  yielded  by  a plant, 
the  Ckenopodium  Quinoa,  growing  in  the  high 
table-lands  of  Chili  and  Peru.  It  forms  the 
principal  food  of  the  peo[)le  of  the  districts 
where  it  grows.  The  order  to  which  it  belongs 
includes  the  spinach  and  the  beet.  It  is  said  by 
Johnston  to  be  very  nutritious,  its  flour  approach- 
ing very  neaily  to  oatmeal  in  composition,  and 
to  have  formed  the  chief  food  of  the  Peimvian 
nation.  There  is  a sweet  and  a bitter  variety  of 
it.  The  meal  can  be  made  only  into  cakes. 

LEGUMINOUS  SEEDS. 

Average  Percentage  Composition  of  Peas,  Beans, 
and  Lentils. 


The  natural  order  Leguminosoe  includes  peas, 
beans,  and  lentils  as  the  chief  examples  used  as 
food.  They  belong  to  the  papilionaceous  divi- 
sion of  that  order,  so  called  from  the  butterfly 
appearance  of  the  flower  (Juniiwpapilio,  a butter- 
fly). They  are  all  characterized,  as  the  above 
table  shows,  by  the  unusually  large  proportion 
of  nitrogenous  material,  excelling  beef,  mutton, 
and  fish  in  this  respect,  and  still  more  markedly 
other  vegetable  products.  This  is  strikingly 
shown  in  Plate  IX.  One  must  not,  however, 
ignore  the  fact  that  this  nitrogenous  constituent 
is  not  all  available  for  nutriment,  and  that  a 
very  much  larger  proportion  of  waste  attends 
their  consumption  than  that  of  animal  food. 
This  is  fui-ther  referred  to  on  p.  U04.  Their 
richness  in  nitrogen  makes  them  valuable  associ- 
ates in  a diet,  abounding  rather  in  starch  or  fat. 
As  an  example  of  the  former  take  rice  and  peas  or 
beans,  and  of  the  latter,  bacon  and  beans  or  peas. 

Peas.  There  is  the  garden  pea  {Pisum  sa- 
tivum) .and  the  field  pea  {P.  arvense),  the  hatter 
grown  for  feeding  cattle.  The  g.arden  pea  is  native 
to  the  south  of  Europe.  The  sea  pea  {P.  viariti- 
mum)  is  also  used  in  some  parts  of  Europe  as  a 
food.  The  chick  pea  or  gram  {Cicer  arietinum)  is 
grown  largely  in  the  North-western  Provinces  of 
Indi.a,  where  it  is  commonly  sown  with  barley  and 
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wheat.  “The  tops  of  the  shoots  are  much  rel- 
ished as  a vegetable,  the  flavour  being  possibly 
enhanced  by  the  oxalic  acid  which  it  is  the 
curious  property  of  the  leaves  to  exude.”  It 
surtei's  greatly  b}^  frost,  and  is  not,  therefore,  a 
j)rofitable  growth  in  colder  climates.  It  is  also 
cultivated  in  tlie  south  of  Europe. 

It  will  be  noticed  from  the  table  that  peas  in 
the  fresh  state  are  much  less  nourishing  than 
when  old  and  dried.  They  are,  however,  much 
more  tender  and  digestible.  The  skin  is  particu- 
larly difficult  of  digestion.  The  chief  nitrogen- 
ous constituent  of  peas,  beans,  and  lentils,  is  a 
substance  called  plant-casein  or  legumin.  It  is 
their  richness  in  legumin  that  gives  them  the 
tendency  to  produce  flatulence  and  colic,  when 
they  are  eaten  to  any  extent.  The  saline  constitu- 
ent is  richer  in  potash  and  lime  than  that  of  the 
grains,  but  poorer  in  ])hosphoi'ic  acid.  Peas  and 
other  members  of  the  same  family  contain  a 
bitter  princijde,  removable  by  soaking  in  water 
to  which  a little  ordinary  washing  soda  has  been 
added.  It  is  recommended  to  soak  them  in  this 
for  some  time  before  cooking,  the  liquid  being 
thrown  away.  They  re(pure  prolonged,  slow 
boiling,  even  when  ground.  The  tough  skin  is 
removed  in  split-peas.  The  composition  of  dried 
peas  ground  into  meal  is  stated  as  follows  : — ■ 

Percentage  Composition  of  Dried  Pea-meal. 


Water 8 10 

Nitrogenous  28  TO 

Fat 2-97 

Starch 50 T 7 

Fibre  8T2 

Saline 2' 54 


Pease -meal  is,  subject  to  the  remarks  that 
have  been  made  as  regards  digestibility,  an  ex- 
ceedingly valuable  article  of  diet.  Stirred  with 
boiling  water  toafine  thick  jjaste,and  with  added 
salt,  it  forms  brose.  But  it  would  be  of  much 
greater  nutritive  value,  and  milder  in  action  on 
the  stomach  and  bowels,  if  made  into  a porridge, 
by  ])rolonged  boiling  in  the  manner  of  oatmeal 
jjorridge.  In  Germany  a pea  sausage  and  pea 
tablets  are  prepared  from  pease-meal  and  dried 
and  powdered  meat,  the  mixtui-e  being  com- 
pressed by  strong  pressure.  It  has  been  found 
a very  useful  ration  for  the  soldier  in  camptaign- 
ing.  It  contains  over  31  per  cent  of  nitrogen- 
ous, 3 of  fatty,  and  47  of  starchy  material,  and 
2 lbs.  of  it  daily  would  supjfly  a diet  for  hard 
work.  Tinned  peas  are  prepared  by  being  sub- 
mitted to  the  influence  of  a high  temperature 
after  being  placed  in  the  tins,  and  then  the  tins 
are  hermetically  sealed.  Often  they  have  their 


colour  improved  by  being  previously  boiled  in 
copper  vessels.  Though  it  has  not  been  found 
positively  that  this  practice  is  injurious,  it  is 
highly  undesirable. 

Beans. — The  beans  commonly  used  are  the 
haricot,  kidney,  or  French  beans  {Phaseolus 
vulgaris),  and  the  broad  or  Windsor  bean 
( Vida  Faba).  The  horse-bean  is  a variety  of 
the  latter.  The  broad  bean  is  used  generally  in  the 
fresh  state,  being  grown  in  gardens,  but  is  also 
di-ied  and  preserved.  The  haricot  bean  is  a 
native  of  India.  It  is  largely  grown  in  Italy 
and  France  and  was  introduced  into  England 
in  the  sixteenth  century.  The  scarlet-runner 
{Phaseolus  multijiorus)  is  a variety  of  the  same 
plant.  It  also  is  used  as  a green  vegetable 
cooked  in  its  pod.  It  is  native  to  Mexico,  and 
was  introduced  into  England  in  1633. 

Haricot  beans  ought  to  be  a much  more  popu- 
lar food-stuff  in  Britain  than  they  are.  With 
rice  or  fatty  food-stuffs  such  as  bacon  they 
make  a well-proportioned  and  nourishing  diet. 

“ For  our  labourer,”  says  Sir  Henry  Thomp- 
son, “probably  the  best  of  the  legumes  is  the 
hai’icot-bean,  red  or  white,  the  dried  mature 
bean  of  the  plant  whose  pods  we  eat  in  the 
early  green  state  as  ‘ French  beans.’  Fortius 
purpose  they  may  be  treated  thus  : Soak,  say, 
a quart  of  the  dried  haricots  in  cold  water  for 
about  twelve  hours,  after  which  place  them  in 
a saucepan,  with  two  quarts  of  cold  water  and 
a little  salt,  on  the  fire ; when  boiling  remove 
to  the  corner  and  simmer  slowly  until  the  beans 
are  tender;  the  time  required  being  about  two 
or  three  hours.’^  This  quantity  will  fill  a large 
dish,  and  may  be  eaten  with  salt  and  ])ei)])ei’. 
It  will  be  greatly  impi’oved,  at  small  cost,  by 
the  addition  of  a bit  of  butter,  or  of  melted 
butter  with  parsley,  or  if  an  onion  or  two  have 
been  sliced  and  stewed  with  the  haricots.  A 
better  dish  still  may  be  made  by  putting  all  or 
part  after  boiling  into  a shallow  frying-pan, 
and  lightly  frying  for  a few  minutes  with  a 
little  lard  and  some  sliced  onions.  With  a few 
slices  of  bacon  added,  a comj)aratively  luxu- 
rious and  highly  nutritive  meal  may  be  made. 
But  there  is  still  in  the  saucepan,  after  boiling 
the  haricots,  a residue  of  value,  which  the 
French  peasant’s  wife,  who  turns  everything 
to  account,  utilizes  in  a manner  quite  incom- 
prehensible to  the  Englishwoman.  The  water 
in  which  dried  haricots  have  stewed,  and  also 
that  in  which  green  French  beans  have  been 


1 If  the  water  is  hard  a little  soda  should  be  added  to 
soften  it. 
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boiled,  contains  a proportion  of  nutritive 
matter.  The  Frenchwoman  preserves  this 
liquor  carefully,  cuts  and  fries  some  onions, 
adds  to  it  these  and  some  thick  slices  of  bread, 
a little  salt  and  pepper,  with  a pot-herb  or  two 
from  the  corner  of  the  garden,  and  thus  seives 
hot.  . . . But  haricots  are  good  enough  to 

be  welcome  at  any  table.  A roast  leg  or  shoul- 
der of  mutton  should  be  garnished  by  a pint, 
boiled  as  just  directed,  lying  in  the  gravy  of  the 
disli;  and  some  persons  think  that,  with  a good 
supply  of  the  meat  gravy,  and  a little  salt  and 
pepper,  ‘ the  haricots  are  by  no  means  the  worst 
part  of  the  mutton.’  Then  with  a smooth 
'puree  of  mild  onions,  which  have  been  previously 
sliced,  fried  brown,  and  stewed,  served  freely  as 
sauce,  our  leg  of  mutton  and  haricots  become  the 
gigot  a la  hretonne,  well  known  to  all  lovers  of 
wholesome  and  savoury  cookeiy.  Next,  white 
haricots,  stewed  until  soft,  made  into  a rather 
thick  purH,  delicately  flavoured  by  adding  a 
small  poi’tion  of  white  puree  of  onions  (not 
browned  by  frying  as  in  the  preceding  sauce), 
produce  an  agreeable  garnish  for  the  centre  of 
a dish  of  small  cutlets,  or  an  entree  of  fowl. 

. . . Let  me  recall,  at  the  close  of  these  few 

hints  about  the  haricot,  the  fact  that  there  is 
no  produce  of  the  vegetable  kingdom  so  nu- 
tritious; liolding  its  own  in  this  respect,  as  it 
well  can,  even  airainst  the  beef  and  mutton  of 
the  animal  kingdom.  The  haricot  ranks  just 
above  lentils,  wliich  have  been  so  much  praised 
of  late,  and  rightly,  the  haricot  being  also  to 
most  palates  more  agreeable.  ...  I do  not, 
of  course,  overlook  in  the  dish  of  simple  hari- 
cots the  absence  of  savoury  odours,  proper  to 
well-cooked  meat;  but  nothing  is  easier  than 
to  combine  one  part  of  meat  with  two  parts  of 


haricots,  adding  vegetables  and  garden  herbs, 
so  as  to  ])roduce  a stew  which  shall  be  more 
nutritious,  wholesome,  and  palatable,  than  a 
stew  of  all  meat  with  vegetables  and  no  hari- 
cots. Moreovei’,  the  cost  of  the  latter  will  be 
more  than  double  that  of  the  former.” 

In  China  and  Japan  cheese  is  manufactured 
from  a species  of  bean  {Sola  hispida).  The 
beans  are  ground,  made  into  a paste,  and  the 
vegetable  casein  is  coagulated.  It  contains  a 
little  over  3 per  cent  of  nutritive  material. 

Lentils  {Ervum  Lens)  are  extensively  grown 
in  Egypt,  Algeria,  Turkey,  and  the  south- 
ern parts  of  Europe  generally,  and  in  the 
East.  Esau’s  pottage  is  believed  to  have  been 
made  from  the  red  or  Arabian  lentil,  the  flnest 
variety.  As  sold  in  the  sho])s  the  seeds  are 
deprived  of  the  husks  and  split.  They  also  are 
highly  nuti'itious,  as  the  table  shows. 

Ervalenta  and  Revalenta  Arabica  are  mix- 
tures, according  to  Dr.  Hassall,  the  former  of 
the  meal  of  the  French  or  German  lentil  with 
a substance  resembling  Indian-corn  meal,  and 
the  latter  of  the  Ai-abian  lentil  and  barley  flour, 
with  the  addition  of  some  saline  material,  chiefly 
salt.  They  are  sold  at  a price  ridiculously  high 
considering  the  cost  of  their  ingredients. 

TUBERS  AND  ROOTS. 

A tuber  is  an  underground  fleshy  stem,  often 
considered  as  a modirtcation  of  the  root.  To 
the  class  of  food-stuflPs,  tubers  and  roots,  belong 
the  potato,  sweet-potato,  yam,  Jerusalem  arti- 
choke, turnip,  carrot,  beet-root,  parsnip,  radish, 
salsify. 

The  composition  of  the  chief  of  these,  mainly 
as  given  by  Church,  is  shown  in  the  following 
table : — 


Average  Percentage  Composition  of  Potatoes,  Carrots,  Turnips,  Ac. 


rotate. 

Sweet- 

potato. 

Yam. 

.lerusalem 

Artichoke. 

Wliite 

Turnip. 

Carrot. 

Beet-root 

Parsnip. 

Eadish. 

Water 

Nitrogenous 

Carbohydrate ( 

(Starch,  Sugar,  &c.)  ] " 

Fat 

Fibre 

Saline 

757 

2'3 

197 

0- 3 

1- 0 
1-0 

74-0 

1- 5 

20-2 

2- 8 
1-5 

78-6 

2-2 

10 -3 

0-5 

0- 9 

1- 5 

80-0 

2-0 

14-4 

0- 5 
2-0 

1- 1 

92-8 

0- 5 

4 0 

01 

1- 8 
0'8 

89-0 

0-5 

5-0 

0-2 

4-3 

TO 

82-2 

0-4 

13-4 

01 

30 

0-9 

82-0 

T2 

87 

1-5 
5 ’6 
1-0 

93-34 
1 -23 

3-79 

0-15 

075 

0-74 

The  large  percentage  of  water  in  all  these 
food-stuffs  at  once  attracts  one’s  notice,  and  is 
graphically  shown  in  Plate  IX.  Turnip  and 
carrot,  in  particular,  have  a very  high  percentage 
of  water.  Radishes  resemble  carrots  in  compo- 
sition, In  the  next  place  it  is  noticeable  that  all 


of  them  are  very  deficient  in  flesh-forming  and 
tissue-repairing  material.  The  chief  nutriment 
in  them,  posse.ssed  in  greatest  amount  by  the  po- 
tato, is  the  carbohydrate  iiigi-edient,  starch,  &c. 
The  pi'oportion  of  saline  ingredients,  however, 
compares  very  favourably  with  that  of  grains. 
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Even  the  small  amount  of  nitrogenous 
material  is  not  all  available  as  nutriment.  A 
considerable  proportion  of  it  is  found  not  to  be 
of  an  albuminoid  or  proteid  character.  Thus 
the  :2’3  per  cent  in  the  potato  consists  to  some 
extent  of  substances  belonging  to  the  class  of 
idkaloids,  to  which  class  such  active  principles 
as  quinine,  strychnine,  etc.,  belong.  Thus,  in 
the  potato  there  is  one  of  them,  namely,  solanin, 
which,  though  nitrogen  enters  into  its  composi- 
tion, is  useless  for  nourishment.  Of  the  carbo- 
hydrate element,  while  the  larger  projiortioii  is 
starch,  there  is  a small  quantity  of  sugar,  gum, 
and  a substance  called  'pectin  or  pectose,  formed, 
like  starch,  of  carbon,  hydrogen,  and  oxygen, 
but  in  different  proportions,  found  in  most  fruits 
and  vegetables,  and  forming  the  basis  of  vege- 
table jellies.  It  is  evident  from  the  small 
total  quantity  of  nutritive  material  contained  in 
such  vegetables  as  carrot,  turnip,  etc.,  that  they 
are  useful  mainly  on  account  of  their  flavour, 
and  to  some  extent  also  because  of  their  saline 
constituents,  and  ought  to  be  considered  only  as 
agreeable  additions  to  an  otherwise  ])lentiful 
diet. 

Potato  {Solanum  tuberosum)  belongs  to  the 
natural  order  Solanacece,  the  nightshade  order, 
to  which  such  very  different  plants  as  the  deadly 
nightshade,  tobacco,  belladonna,  stramonium, 
henbane,  cayenne,  and  tomato  belong.  It  is  an 
enlargement  of  the  undei-ground  stem,  and  the 
“eyes”  are  the  buds  of  this  part  of  the  stem, 
capable  of  growing  independently  when  de- 
tached from  the  rest.  It  is  native  in  Chili, 
Peru,  and  Mexico,  where  it  is  found  growing 
wild,  whence  it  spread  to  North  America. 
Brought  to  Europe  by  the  Spaniards  early  in 
the  sixteenth  century,  it  was  cultivated  in 
gardens.  In  1505  Sir  Jolni  Hawkins  intro- 
duced it  into  Ireland,  and  twenty  years  later 
Sir  Francis  Drake  brought  it  to  England.  It 
failed  to  attract  much  attention,  and  a year 
later  was  reintroduced  by  Sir  Walter  Raleigh. 
It  was  many  years,  however,  before  it  was 
cultivated  to  any  extent,  a century  elapsing  be- 
fore it  w;is  grown  in  the  open  fields,  and  two 
centuries  before  it  became  popular.  The  name 
potato  is  derived  from  batata^  the  sweet- potato, 
with  which  it  had  been  confounded,  though  the 
sweet-])otato  belongs  to  quite  a different  order. 
It  grows  well  iu  all  tem])erate  climates,  and  it 
varies  much  iri  composition,  according,  among 
other  things,  to  the  soil  on  which  it  is  reared. 

In  1845  a disease  broke  out  amongst  it,  depen- 
dent upon  a fungus,  the  Peronospora  infestans^ 
which  attacks  the  lower  surface  of  the  leaves  j 


and  the  stalks,  having  the  appearance  of  brown 
patches.  It  aj)pears  in  J uly,  and  penetrates  to 
the  tuber. 

The  substance  of  the  potato  is  made  up  of 
compartments,  filled  with  starch  grains  in  an 
albuminous  juice.  In  the  deeper  layer  of  the 
skin  of  the  potato  pigment  is  present,  and  here 
also  the  active  principle  solanin  resides.  This 
probably  is  the  foundation  for  the  popular 
notion  that  the  water  in  which  potatoes  in  their 
skins  have  been  boiled  is  injurious,  and  ought  to 
be  thi’own  away.  Dry  heat,  however,  destroys 
the  solanin,  and  it  exists,  in  any  case,  iu  such 
small  quantity  as  to  be  i-eally  too  insignificant 
to  be  productive  of  any  harm.  Many  i)eople 
insist  on  potatoes  being  pared  for  a like  reason, 
but  they  ought  to  be  boiled  “in  their  skins,”  as 
this  helps  to  retain  some  of  their  valuable  qual- 
ities. Salt  added  to  the  water  in  which  they 
are  boiled  helps  to  prevent  the  loss  of  their 
saline  constituents.  These  constituents  are  very 
valuable.  Potash  is  the  chief  of  them,  existing 
to  nearly  55  per  cent  of  the  total.  There  are  pre- 
sent also  some  of  the  organic  acids  and  notably 
citric.  It  is  probably  to  the  citric  acid  and 
potash  salts  that  the  potato  owes  its  ])Ower  for 
the  prevention  of  scurvy.  This  power  has  been 
amply  proved,  though  to  which  actual  constitu- 
ent it  is  due  is  not  positively  known.  Cooking 
by  steaming  is,  however,  altogether  the  best 
way  of  preventing  the  loss  of  valuable  in- 
gredients. 

Up  to  the  date  of  the  potato  famine  iu  Ire- 
land that  vegetable  was  the  chief  article  of  diet, 
anadult  Irishman  consuming, accordingto  Smith, 
ten  and  a half  pounds  weight  daily,  three  and  a 
half  ])onnds  at  each  meal.  Eor  an  example  of 
its  usefulness  in  affording  a cheap  diet  see  p.  623. 
As  has  been  already  indicated,  it  is  not  alone  a 
suitable  diet,  because  of  its  deficiency  in  albu- 
minoid material.  Beans  or  peas  would  su])ply 
that  want,  and  butter-milk  also.  That  would, 
of  course,  be  done  most  effectually  by  beef  or 
butcher’s  meat  of  some  kind. 

Starch  is  manufactured  in  large  quantity  from 
potatoes  (see  British  Arrow-root,  p.  586),  and  by 
])erinitting  fermentation  to  occur  spirit  can  also 
be  i)roduced,  ])ota to  spirit,  or  fusel-oil(see  p.  664), 
British  brandy.  By  roasting,  the  starch  is  partly 
converted  into  dextrin,  by  which  means  British 
gum  is  obtained. 

Sweet-potato  {Batatas  edidis)  belongs  to  the 
Convolvulus  order  and  is  native  to  the  Ma- 
layan Archipelago.  It  is  largely  cultivated  in 
America,  and  also  in  Algeria  and  Southern 
Europe,  and  is  grown  in  Si>nin  and  called  the 
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Spanisli  potato.  It  was  introduced  into  Spain 
before  the  common  ])otato,  and  was  bi  ought  to 
England  by  Drake  and  Hawkins,  but  has  not 
been  successfully  cultivated,  as  it  lequiies  a 
warm  climate.  Its  composition  is  neaily  the 
same  as  that  of  the  ordinary  potato,  but  it  con- 
tains 3 per  cent  of  sugar,  which  the  potato 
does  not  possess.  It  varies  in  size  from  9 to 
12  pounds  in  weight,  and  in  Java  is  said 
even  to  attain  to  50  pounds.  It  is  a favourite 
aud  wholesome  food  and  is  said  to  possess 
slightly  laxative  properties. 

Yam  is  also  a tuber,  belonging  to  a species  of 
tropical  climbing  plants,  of  the  genus  Dioscorea 
(Fig.  201).  Varieties  of  it  are  found  in  the 
West  Indies  (/>.  sativa),  East  Indies,  South  Sea 


Islands,  New  Zealand,  and  Japan  and  China. 
It  cannot  be  successfully  cultivated  in  England. 
It  grows  to  a very  large  size,  one  tuber  being 
sometimes  30  to  40  pounds  in  weight.  It  is  not 
sweet  like  the  sweet-potato,  and  its  composition 
is  very  like  that  of  the  common  potato  (see 
table).  Some  species  are  said  to  possess  poison- 
ous properties. 

Jerusalem  Artichoke. —This  plant  belongs 
to  the  Sunflower  tribe  of  the  natural  order  Com- 
positce,  and  its  technical  name  is  JJelianthus 
tuherosics.  The  Italian  for  sunflower  is  girasole, 
and  it  is  said  that  in  this  case  Jerusalem  is  a 
corruption  of  girasole.  It  is  not  much  used 
in  Britain,  though  it  was  cultivated  in  Europe 
before  the  potato,  and  was  introduced  into 
England  from  Brazil  in  1617.  It  is  a native  of 
Mexico.  The  portion  used  as  food  consists 
of  oval  or  rounded  masses  which  form  round 
the  root.  The  carbohydrate  of  the  artichoke 
consists  chiefly  of  sugar,  there  is  no  starch,  and 
consequently  there  is  no  mealiness  produced  on 
boiling  as  is  the  case  with  the  potato. 


Turnip. — The  turnip  as  commonly  used  is 
the  I'esult  of  cultivation.  The  Swedish  tuniip 
sprang  from  a wild  ])lant,  the  Brassica  campes- 
tris,  belonging  to  the  natural  order  Cruciferce. 
The  wild  plant  has  a spiiidle-shapjed  bitter  root, 
little  resembling  the  cultivated  article.  As  the 
table  shows  it  possesses  little  value  as  a food.  It 
contains  no  starch,  but  a carbohydrate  in  the 
form  of  pectose,  and  very  little  albuminous 
material.  A pungent  essential  oil  is  one  of  its 
ingredients.  The  prairie  turnip  of  North 
America,  which  is  much  used  as  potatoes  are 
elsewhere,  has  no  relationship  to  the  ordinaiy 
turnip.  It  is  a tuber  aud  belongs  to  the 
leguminous  order  of  plants. 

Carrots  are  also  a product  of  cultivation, 
derived  from  the  wild  carrot  (Daucus  Carota), 
of  the  order  UmbeWferce,  to  which  also  celery, 
parsnip,  and  the  poisonous  hemlock  belong.  It 
grows  abundantly  in  Britain,  and  is  said  to 
have  been  introduced  during  the  Elizabethan 
period  by  the  Flemish  refugees  who  settled  at 
Sandwich.  The  wild  plant  has  a pungent  odour 
and  acrid  disagreeable  taste.  Of  the  carbo- 
hydrate 4’5  per  cent  is  sugar,  the  remainder  is 
gum  and  pectose.  The  sugar  can  be  removed 
in  the  shape  of  syrup,  and  submitted  to  fermen- 
tation to  yield  spirit.  It  is  said  that  a substitute 
for  coffee  can  be  made  from  them,  if  they  are 
first  cut  into  pieces  and  roasted. 

Parsnip  {Pastinaca  sativa).  The  parsnip  be- 
longs to  the  same  order  as  the  cari'ot,  Umbelli- 
ferce.  It  is  a ciiltivated  variety  of  a wild  plant 
native  to  Bidtain.  It  contains  about  an  equal 
percentage  of  sugar  and  starch,  3 of  sugar,  3*5 
of  starch,  the  remaining  carbohydrate  being 
pectose.  Spirit  can  also  be  prepared  from  it,  as 
from  carrot. 

Beet-root. — There  are  several  varieties  of  the 
beet.  The  common  red  beet  is  Beta  vulgaris. 
There  is  the  sea-beet  {B.  maritima),  supposed 
to  be  the  origin  of  the  common  form  and  of  the 
sugar-beet,  a white  variety  of  B.  vulgaris,  and 
the  field-beet  or  mangold-wurzel  (Z>.  altissima). 
They  belong  to  the  order  of  the  goosefoots 
{ChenopodiacecB).  They  are  native  to  the  south 
of  Europe,  and  were  introduced  into  Britain  in 
1656.  Of  the  13-4  per  cent  of  carbohydrate  10 
is  sugar;  .and  on  this  account  the  beet,  especially 
the  white  variety,  is  grown  extensively  for  the 
])roduction  of  sug.ar  and  the  distillation  of  alco- 
hol. Thus  the  order  of  richness  in  sugar  of 
carrots,  p.arsnips,  and  beet-root  is — 

Parsnips,  ...  ...  3 ’0  per  cent. 

Carrot,  4'5 

Beet-root,  ...  ...  ...  10 '0 
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Radish  {Raphanus  sativus)  belongs  to  the 
natural  order  Crucifer<x,  the  same  order  which 
includes  mustard  and  turnip.  It  is  native  to 
China,  and  has  been  cultivated  in  England 
since  1548.  The  roots  are  spindle-shaped  or 
round  like  small  turnips,  and  the  exterior  may 
be  white,  red,  black,  or  violet,  but  the  interior 
is  always  white.  In  composition  it  resembles 
the  turnip,  though  it  is  less  digestible,  specially 
as  it  is  usually  eaten  raw.  The  young  leaves 
are  used  as  a salad  and  the  green  pods  as  a 
pickle.  The  \\ov&Q-xi\.d\^\\{CochleariaArmo7'acia), 
with  a tap-shaped  root,  is  em2)loyed  in  medicine 
because  of  the  pungent  acrid  volatile  oil,  iden- 
tical with  oil  of  mustard,  which  it  contains. 

Salsify  or  Purple  Goat’s-beard  ( Tragopogon 
porrifolius)  belongs  to  the  order  Compositcc. 
There  are  several  varieties,  the  greater  goaCs- 
beard  and  the  yellow,  besides  the  purple.  The 
name  is  due  to  the  feathery  appearance  of  the 
seeds.  Salsify  has  a long  tapei’ing  root,  fleshy 


and  tender,  and  yielding  a milky  juice.  It  is 
usuallv  boiled  or  stewed,  and  has  a sweetish 
taste  like  parsnip.  It  is  also  beat  uj)  with 
potatoes,  after  being  boiled,  and  fried  in  small 
cakes,  and  from  its  taste  when  so  cooked  it  is 
called  the  “oyster  plant.” 

In  Chili,  Peru,  and  Bolivia  there  are  several 
plants  grown  for  their  tubers,  which  are  used 
for  food,  such  as  Oxalis  crengta,  Oxalis  tuhe- 
rosct,  and  which  become  mealy  like  potatoes  on 
boiling.  And  there  are  many  others  of  a like 
chai'acter  in  different  parts  of  the  world  which 
are  largely  used  as  ])otatoes  or  yams. 

HERBACEOUS  ARTICLES. 

Under  this  head  are  included  the  shoots, 
stalks,  leaves,  fruit,  and  seed  of  various  plants, 
and  sometimes  the  whole  plants.  The  compo- 
sition of  some  of  tlie  chief  of  them  is  shown  in 
the  following  table: — 


Average  percentage  Composition  of  Cahhage,  Sea-kale,  Lettuce,  <Svc. 


Cabbage. 

Sea-kale. 

Savoy. 

Cauliflower. 

Spinach. 

Lettuce. 

Celery. 

■Water- 

cress. 

Onion. 

1 

Asparagus. 

I’arsley. 

Rhubarb. 

Water 

89  97 

93-3 

87  09 

90  39 

90  26 

94-33 

93-3 

93-2 

91  0 

93-32 

85-55 

95-1 

Nitrogenous . . 

1 89 

2-4 

3-31 

2-53 

3-1.’) 

1-41 

1-2 

1-7 

15 

1-98 

3 66 

0-9 

Carbohydrate 

(starch, 

4 '87 

2-8 

0 02 

5 01 

3-34 

2-19 

3-8 

2 9 

4-8 

2-74 

7-44 

2-4 

su^'ar,  &c,).. 
Fat 

0 20 

0 71 

0-38 

0'54 

0-31 



0-2 

0-2 

0-28 

0-22 

— 

Fibre. . : 

1-84 

0 9 

1-23 

0-87 

0-77 

0-73 

0-9 

0 7 

2 0 

1 14 

1-45 

11 

Saline 

1-23 

0-6 

1-64 

0 82 

1-94 

1 03 

0-8 

13 

0 5 

0-54 

1-68 

0 5 

It  is  convenient  to  group  these  numerous 
vegetables  together,  though  they  belong  to 
widely  different  orders  of  plants,  because  the 
nutritive  value  of  all  of  them  is  alike  compara- 
tively low,  and,  in  the  main,  their  value  as  food- 
stuffs depends  upon  the  variety  and  flavoui'  they 
impart  to  a meal,  and  also  largely  uj>on  the 
salts  and  acid  which  they  convey  to  the  body. 
On  this  last  account  they  are  very  useful  in  the 
])revention  of  scurvy.  They  are  al.so  distin- 
guished from  food-stuffs  already  considered  in 
possessing  chlorophyll,  the  green  colouring  mat- 
ter of  plants.  Many  of  them  possess  also  peculiar 
essential  oils,  usually  of  a pungent  character, 
which  confer  uy»on  them  a peculiar  flavour  and 
sharpness.  They  all  possess  a very  large  pro- 
portion of  water;  and  though  many  contain  a 
larger  proportion  of  nitrogenous  material  than 
potatoes  and  other  vegetables  already  considered, 
they  show  a falling-off  in  the  carbohydrate  ele- 
ment. Of  this  element  the  large  proj)ortion 
in  most  of  them  is  .sugar.  Thus  in  cabbage 
2-29  of  the  4-87  per  cent  is  sugar;  in  celery  2'2 


of  the  3'8  per  cent  is  sugar;  in  cauliflower  the 
sugar  is  U27  per  cent;  in  savoy,  U29;  in  ])arsley, 
0-75. 

Cabbage  belongs  to  the  natui-al  order  Cnici- 
ferce.  The  wild  j)lant  from  which  it  sprang,  the 
sea-cabbage  {Brassica  oleracea),  grows  upon  the 
cliffs  of  the  southern  and  western  coasts  of  the 
British  Isles.  The  term  colewort  is  used  as  a 
general  one  to  apply  to  all  the  j)lants  of  the 
ffenus.  The  final  “wort”  is  the  Saxon  wyrt,  a 
root,  German  wurz;  while  “cole”  is  tlie  same  as 
the  Scotch  “kale”  or  “kail,”  German  “kohl,” 
Saxon  “caul.”  The  ordinary  white  cabbage, 
savoy,  Brussels  sprouts,  broccoli,  cauliflower,  and 
the  red  cabbage  used  for  ynckling,  are  all  varie- 
ties of  the  original  sea-cabbage — a small  unim- 
])ortant  plant  in  comparison  with  its  descendants. 
The  cauliflower  is  the  flower  oi‘  inflorescence  of 
the  plant,  developed  by  cultivation ; Brussels 
sprouts  are  the  buds  which  apj)ear  in  the  axils 
of  the  leaves,  the  angle  between  the  leaf  and 
the  stem  of  the  plant.  The  cabbage  tribe  is,  as 
a rule,  difficult  of  digestion,  and  in  the  bowels 
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sulphuretted  hydrogen  is  apt  to  be  formed  from 
the  abundance  of  sulphur  they  contain,  thus  oc- 
casioniugoffensive  datuleuce.  The  German  sauer- 
kraut is°  made  from  sliced  cabbage,  sprinkled 
with  salt,  pressed  in  tubs  or  barrels,  and  allowed 
to  ferment  till  it  becomes  sour. 

Sea-kalG  {Grambe  maritimd)  is  a hardy  sea- 
shore plant,  now  grown  in  gardens  and  brought 
to  great  perfection,  in  which  state  it  is  said  to 
be  delicate  and  easy  of  digestion.  By  keeping 
the  light  from  it,  as  is  done  with  celery,  it  is 
kept  white  and  an  acrid  taste  pi  evented  fiom 
developing. 

Spinach  {Spinacia  oleracea)  belongs  to  the 
same  order  as  the  beet  {Goosefoot  or  Cheno- 
podiacece).  It  is  a native  of  Western  Asia,  and 
was  introduced  to  Bngland  in  the  sixteenth 
century.  The  mountain  spinach,  a native  of 
Tartary  cultivated  in  France,  belongs  to  the 
same  tribe.  It  is  the  leaves  of  the  plant  that 
are  used  after  being  boiled,  and  sometimes  as  a 
salad. 

Lettuce  {Lactuca  sativa)  belongs  to  the  Com- 
positce.  It  is  a hardy  plant,  one  of  the  chief 
veo-etables  used  as  salad  because  of  its  crispness 
and  the  quantity  of  water  it  contains,  which 
makes  it  cool  and  refreshing.  Such  vegetables 
should  be  kept  in  water  till  used,  as  they  absorb 
the  water,  remaining  juicy  and  crisp  instead  of 
becoming  dry.  Lactucarium  or  lettuce-opium, 
is  a drug  obtained  from  the  juice  expressed  from 
the  dowering  herbs  of  the  garden  and  wild 
lettuce,  and  thickened  by  gentle  heat.  It  pos- 
sesses some  slightly  soothing  properties,  and  is 
very  occasionally  given  to  induce  sleep. 

The  Endive  {Cichorium  Endivia)  belongs  to 
the  same  order  as  the  lettuce.  It  is  a native  of 
Northern  China.  It  is  the  blanched  leaves  that 
are  used,  but  it  has  a bitter  taste. 

Celery  {Apium  graveolens)  belongs  to  the 
Umbelliferous  order,  native  to  Britain,  growing 
wild  in  sandy  marshes,  and  called  smallage. 
The  taste  and  smell  of  the  wild  plant  are  coarse 
and  rank.  By  cultivation,  however,  by  a method 
introduced  from  India,  it  becomes  tender  and 
pleasant.  It  is  supplied  with  abundance  of 
water  and  earthed  up  just  to  the  tops  of  the 
leaves.  It  is  used  as  a flavouring  agent  for 
soups  and  also  as  a salad.  It  contains  a minute 
quantity  of  an  essential  oil,  to  which  its  peculiar 
aromatic  properties  are  due. 

Water-cress  is  a cruciferous  plant,  of  which 
there  are  many  varieties.  The  water-cress  is 
Nasturtium  officinale,  the  common  garden-cress 
is  Lepidium  sativum.  The  water-cress  is  native 
to  Britain,  and  grows  in  rivulets  or  shallow 


streams  or  ditches.  Its  pungent  flavour  is  due 
to  an  essential  oil.  The  common  cress  is  a 
native  of  the  East.  Belonging  to  the  same 
order  is  white  mustard  {Sinapis  alba),  whose 
leaves  are  also  used  as  a small  salad. 

Onion  and  Asparagus  both  belong  to  the 
Lily  order.  The  former  {Allium  Cepa)  is  a 
native  of  the  Levant.  The  same  species  includes 
the  shalot,  leek,  garlic,  and  chive.  All  of  these 
possess  a very  strong  pungent  taste  and  smell, 
due  to  a volatile  oil,  rich  in  sulphur,  which 
they  contain  in  minute  quantity.  This  oil  con- 
fers a marked  stimulating  and  irritating  pro- 
perty on  the  plants.  Asparagus  {Asparagus 
officinalis),  called  vulgarly  sparrow-grass,  is 
originally  a wild  sea-coast  plant,  but  is  now 
grown  ill  gardens.  The  part  used  is  the  young 
shoot,  which  constant  cultivation  has  made 
delicate  and  tender.  From  the  shoots  a crys- 
talline substance,  asparagin  or  althein,  can  be 
sepai'ated.  It  is  also  found  in  the  potato,  in 
belladonna,  in  liquorice  and  marsh -mallow 
roots.  It  is  used  in  some  forms  of  dropsy  and 
gout. 

Parsley  is  an  umbelliferous  plant,  the  common 
kind  {Petroselinum  sativum)  is  a native  of  Sar- 
dinia. An  essential  oil  with  the  peculiar  aroma 
of  the  plant  can  be  separated  from  it. 

Artichoke,  to  be  distinguished  from  Jeru- 
salem Artichoke,  is  of  the  order  Compositce.  It 
is  the  green  flower-head  of  the  plant  {Cynara 
Scolymus),  native  to  Barbary  and  South  Eui'ope. 
Another  ]ilant  of  the  same  genus,  the  eardoon 
{C.  Carduncellus)  is  used  on  the  Continent.  The 
parts  used  are  the  thick,  fleshy  stalk  and  leaf- 
ribs.  They  are  blanched  for  use.  It  is  a native 
of  countries  on  the  Mediterranean  shore. 

Many  other  plants,  in  whole  or  part,  are 
used  as  salad,  &c.,  such  as  borage,  sorrel,  rape, 
dandelion  leaves,  and  many  others. 

Rhubarb,  though  usually  called  a fruit,  that 
is,  the  portion  that  is  used  for  tarts,  is  really 
the  fleshy  leaf-stems  of  the  plant.  It  belongs 
to  the  same  natural  order  as  buckwheat,  the 
Polygonacece.  It  comes  from  the  river  Volga, 
whence  it  was  brought  in  1573.  The  root  of 
the  Turkey  rhubarb  is  used  as  medicine.  Rheum 
is  the  name  of  the  plant,  the  English  rhubarb 
being  R.  rhaponticum,  the  medicinal  kind 
being  R.  officinale.  Formerly  the  leaves  were 
boiled  to  yield  a sauce  used  for  meat.  As  a 
nutrient  it  is  of  little  value,  but  its  juice  and 
mineral  matter  are  valuable.  The  quantity  of 
sugar  it  contains  (2  per  cent)  enables  a home- 
made wine  to  be  manufactured  from  it. 
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Average  percentage  Composition  of  Cucumber,  Vegetable 
Marrow,  and  Tomato. 


Cucumber. 

Vegetable 

Marrow. 

Tomato. 

Water 

96-2 

94-8 

89-8 

Nitrogenous 

0-2 

0-6 

1-4 

Carbohjalrate  (starch, 
sugar,  &c.) 

2-7 

2-6 

6-7 

Fat.  ...  

— 

0-2 

— 

Fibre 

0-5 

1'3 

1-3 

Saline 

0-4 

0-5 

0-8 

These  three  fruits  have  been  placed  together 
because  they  are  used  rather  as  vegetables  than 
as  fruits  in  the  ordinary  sense  of  the  word. 
They  are,  however,  the  fruits  of  their  respec- 
tive plants. 

Cucumber  belongs  to  the  natural  order 
Cucurhitacece  {Cucurhita,  Latin,  a gourd),  to 
which  also  belong  the  gourd,  the  pumpkin,  the 
melon,  and  of  medicinal  plants  the  colocynth 
(bitter-apple  or  bitter-cucumber)  and  bryony. 
The  common  cucumber  is  the  Cuciimis  sativus; 
it  is  native  to  the  Levant,  and  was  introduced 
into  England  in  1573.  Thev  flourish  best  in 
rich,  o])en  soil,  need  plenty  of  water,  and  are 
more  juicy  and  digestible  when  grown  quickly 
under  glass.  They  are,  however,  in  any  form 
rather  difficult  of  digestion,  and  are  spe- 
cially so  when  raw.  The  addition  of  vinegar, 
])epper,  &c.,  aid  digestion  by  stimulating  the 
stomach.  They  are  really  of  no  nutritive  value, 
consisting  mainly  of  water,  as  the  table  shows  ; 
the  only  nutrient  is  2 per  cent  of  sugar.  When 
young,  cucumbers  are  pickled  under  the  name 
of  gherkins. 

Vegetable  Marrow  is  akin  to  the  pumpkin 
and  common  goiuxl,  belonging  to  the  same  order 
as  they  and  cucumber.  It  is  Cucurhita  ovifera. 


The  Squash  is  a variety  of  the  same  plant.  It 
contains  less  water  and  more  nutrient  than 
cucumber.  Of  the  2'6  per  cent  of  carbohydrate, 
2 is  sugar  and  '6  starch.  It  is  a wholesome 
adjunct  to  food. 

Melon  {Cucumis  Melo)  is  a variety  of  the 
gourd.  The  water-melon  (Citrullus  vulgaris)  is 
another  variety. 

Tomato  {Lycopersicum  esculcntum,  love- 
apple)  belongs  to  the  Nightshade  order  {Sola- 
iiacece),  as  does  the  potato  and  tobacco.  It  is 
a native  of  South  America.  In  Britain  they 
grow  best  in  hothouses.  They  are  used  in  all 
sorts  of  ways,  cooked  in  sauces,  or  raw,  with 
the  addition  of  pepper  and  salt,  or  in  their 
natural  fully  ripe  state  without  any  adjunct. 
They  have  a very  agreeable  flavour,  and  are 
readily  digestible.  They  contain  ’7  per  cent 
of  a free  acid — malic  acid — the  same  as  exists 
in  the  apple,  peai’,  and  plum. 

Egg-apple  (Fig.  202)  (a  variety  of  Solamim 
esculcntum)  is  used  for  sauces,  or  boiled,  and 
otherwise  used  as 
the  tomato.  It 
is  the  fruit  of  the 
plant  to  which 
the  term  egg- 
apple,  aubergine, 
or  brinjal  is  ap- 
plied. “It  is  of 
an  elongated  form 
and  purple  colour. 

It  is  somewhat 
largely  eaten  on 
the  Continent, 
and  to  some  ex- 
tent also  in  England;  but  it  is  dry  and  spongy, 
and  devoid  of  the  agreeable  qualities  belonging 
to  the  tomato.  In  America  it  is  a favourite 
vegetable,  and  is  there  usually  sliced  and  fried.’’ 


Fig.  202.— Egg-apple. 


Average  percentage  Composition  of  Apples,  Pears,  Plums,  Grapes,  dec. 
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Water 
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85-0 
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80-0 

86-0 

84-8 

87-7 

89-0 

Nitrogenous 

0-4 

0-3 

0-4 

0-8 

0-5 

0-6 

0-7 

0-4 

0-5 

IT 

0-7 

Sugar 

6-8 

7-0 

3-6 

6-2 

1-8 

10-2 

13-0 

7-0 

6-4 

6-3 

4-6 

Otlier  non-nitrogenous  sub-  1 
.stances ) 

5-2 

4-6 

4-7 

4-9 

8-0 

1-2 

3T 

1-9 

0-9 
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1-0 

Free  acid 

IQi 

0-F 

0-81 

0-71 

0-91 

0-82 

1-53 

2-U 

0-94 

2-43 

Fibre 

3-2 

3-7 

4-4 
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3-4 

6-1 
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Saline 

0-4 

0-3 

0-6 

0-7 
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0-7 

0-4 

0-5 

0-7 

0-8 

0-5 

1 Malic  acid.  ^ Tartaric  acid.  s Citri/!  acid.  4 a mixture  of  citric  and  malic  acids. 


The  fruits  in  the  above  list  have  all  very' 
much  the  same  characters,  so  far  as  chemical 
composition  is  concerned.  In  all  of  them  there 


is  a very  low  proportion  of  nitrogenous  con- 
stituent, but  a considerable  quantity  of  carbo- 
hydrates, especially  sugar,  and  other  non-nitro- 
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genous  substances  such  as  gum  and  ]>ectin,  the 
jelly-like  material  obtainable  from  fruits.  Ihe 
quantity  of  sugar  varies  with  the  degree  of 
ripeness.  In  the  unrij)e  condition  starch  rather 
than  sugar  is  present,  but  by  ])i’ocess  of  ripen- 
ing the  starch  becomes  transformed.  At  the 
same  time  much  of  the  acid  and  astiingent 
constituents  of  the  unripe  fruit  disappeais.  It 
is  durim^  this  process  that  the  Sj^ecial  havoui 
is  developed,  the  transformation  being  the  re- 
sult of  the  absorjAion  of  oxygen,  which  is  cha- 
racteristic of  ripening  fruit.  When  the  fruit 
is  overripe,  fermentive  changes  have  set  in, 
and  changes  of  decomposition,  by  which  the 
fleshy  part  of  the  fruit  is  broken  down,  and  the 
seed  which  it  shelters  liberated.  Besides,  for 
the  sugar,  &c.,  which  they  contain,  fruits  are 
valuable  for  their  free  acid,  which  varies  in 
different  fruits,  being  malic,  citric,  tartaric,  or  a 
mixture  of  some  of  them  (see  foot-notes), and  also 
for  their  saline  ingredients.  These  vegetable 
acids  and  salts  are  specially  serviceable  when 
salted  or  preserved  meats  are  largely  used  in  the 
diet,  as  they  suj)ply  ingredients  that  without 
them  would  be  wanting,  and  whose  absence 
would  occasion  a very  unhealthy  condition, 
scurvy  being  apt  to  arise.  They  are  useful  also 
in  coi’i-ecting  the  tendency  to  the  accumulation 
of  excessive  quantity  of  acid  in  the  body,  espe- 
cially uric  acid,  of  which  gout,  and  probably  to 
some  extent  also  rheumatism  are  manifestations. 
Taken  freely,  these  substances  diminish  the 
acidity  of  the  urine,  and,  if  taken  in  larger 
quantities,  render  it  alkaline.  A diet  rich  in 
animal  food  is  apt  to  occasion  unsatisfactory 
states  of  general  health,  because  of  the  excessive 
storing  of  acid  in  the  system.  There  is  little 
doubt  that  the  advantage  experienced  by  many 
from  a more  free  use  of  fruits  than  is  customary 
is  due  to  their  power  to  diminish  this  acidity. 
Some  forms  of  headache,  especially  the  sick  or 
nervous  headache,  megrim,  are  supposed  to  be 
partl}^  caused  by  such  excessive  accumulation 
of  acid  in  the  system.  It  would  be  worth  while 
for  those,  subject  to  complaints  of  this  kind, 
to  try  the  effect  of  free  use  of  such  fruits  as 
oranges,  lemons,  and  tomatoes. 

Apples,  Pears,  Quinces,  and  Medlars  all 
belong  to  the  sub-order  Pomece  of  the  natural 
order  of  the  rose  {Rosacece).  The  apple-tree  is 
called  Pyrus  Malus;  the  pear  is  Pyrus  communis. 
The  varieties  of  cultivated  apples  have  sprung 
from  the  wild,  or  ci’ab-apple  of  the  hedges,  a 
native  of  Great  Britain.  It  grows  in  all  temperate 
climates.  Normandy  pippins,  or  “ biffins,”  are 
apples  dried  and  flattened.  Cider  is  the  fer- 


mented juice  of  apples,  verjuice  of  the  crab- 
ap])le,  and  perry  of  the  ]>ear.  Apples  seem  not 
to  be  so  difficult  of  digestion,  when  raw,  as  is 

generally  supposed,  if 
they  are  well  chewed. 
Stewed  or  roasted, 
they  are  still  more 
easy  of  digestion.  They 
are  useful  in  po'sons 
troubled  with  habitual 
costiveness  of  bowels. 

The  term  aj)ple  is 
applied  to  other  fruits 
of  quite  dift’erent 
kinds.  Thus  the  cus- 
tard-apple is  the  fruit 
of  the  Anona  reticu- 
lata, of  the  same  tribe 
as  the  sour-sop  of  the  West  and  East  Indies. 
(See  fig.  203.)  The  egg-apple  belongs  to  the 
same  order  as  the  tomato,  and  is  used  as  a 
vegetable  (see  p.  574). 

The  Quince  is  the  fruit  of  Pyrus  Cydoniay 

or  Cydonia  vid- 
garis.  It  is  sup- 
posed to  be  a 
native  of  Wes- 
tern Asia.  The 
fruit  is  golden 
yellow.  In  tem- 
perate climates, 
because  of  its 
want  of  I’ipen- 
ing,  it  is  used 
cooked  in  sugar, 
or  made  into  marmalade.  The  Bengal  Quince, 
jPigle  Marmelos,  golden  apple,  or  bael  fruit 
belongs  to  the  orange  order. 

The  Medlar  is  the  fruit  of  the  tree  Mespi- 

lus  germanica, 
which  grows 
Avild  in  several 
parts  of  Cen- 
tral Europe 
and  in  Bri- 
tain. The  I'ulp 
is  very  tough, 
but  becomes 
soft  when  de- 
ca}diassetin,in 
which  condi- 
Fig.  205.— Peach  {Aini/gclalus  perinea).  tiontheflaVOUr 

is  deemed  best. 

Plums,  Damsons,  Apricots,  Peaches,  and 
Cherries  all  belong  to  the  drupaceous  or  stoned- 
fruit  class  of  the  Bose  order.  The  common  plum 


Fig.  203.— Sour-sop  or  Anona 
{Anona  mnricata). 


Fig.  204.— Quince  (Cydonia  vulgaris). 
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is  Pmnus  domestica,  which  is  a native  of  Asia 
Minor.  There  are  various  species  belonging  to 
ditierent  temperate  climates.  The  damson  is  a 
plum  originally  derived  from  Damascus,  and  the 
green-gage  is  another  variety.  Apricots  are  the 
fruit  of  Primus  armeniaca.  Cherries  are  the 
fruit  of  P.  Cerasus.  Their  richness  in  sugar  is 
a notable  feature.  Kirschwasser  is  a liqueur 
obtained  from  them.  Maraschino  is  another 
liqueur  prepared  from  a more  delicately-ha- 
voured  kind.  Prunes,  or  French  plums,  are 
dried  plums,  the  finest  being  called  by  the  latter 
name.  The  peach  belongs  to  the  genus  Amyg- 
dalus,  the  A.  persica,  the  almond  group  of 
Rosacece.  The  composition  given  in  the  table 
does  not  include  the  stones.  It  will  be  seen 
that  their  nutritive  value  is  insignificant.  Nec- 
tarines are  a variety  of  the  same  tree. 

Grapes.  The  grape  is  the  fruit  of  Vitis 
vinifera,  of  the  natural  order  Vitacece,  native 
to  the  East,  about  the  region  south  of  the 
Caspian.  There  are  a great  many  varieties. 
Eaisins  are  the  dried  fruit,  and  currants  are 
small  varieties.  Sultanas  are  raisins  without 
stones ; m uscatels  are  the  finest  sort,  dried  in  the 
sun  on  the  branch,  after  the  stalk  is  partially 
cut  through.  The  large  percentage  of  sugar 
contained  in  grapes  gives  tliem  a pre-eminence 
as  regards  nutritive  quality  above  every  other 
fruit  of  the  berry  kind.  Eaisins  contain  45 
per  cent  less  water  than  grapes,  a total  of 
only  32  per  cent,  and  they  contain  no  less  than 
55  per  cent  of  sugar,  so  that  tliey  are  highly 
nourishing,  though  the  nitrogenous  element 
amounts  to  only  2‘4  per  cent.  The  value  of 
associating  almonds  and  raisins  is  seen  fi-oni  the 
fact  that  the  former  contains  24  per  cent  of 
nitrogenous  material  and  nearly  54  per  cent  of 
fat,  they  are,  that  is  to  say,  very  rich  in  exactly 
the  ingredients  in  which  raisins  are  deficient. 
The  acid  of  the  grape  is  chiefly  tartaric,  and  it 
is  usually  combined  with  potash  to  form  tartrate 
of  potash. 

“I  think  we  may  assert,”  says  Dr.  Cullen, 
“ that  grapes,  which  contain  a large  quantity  of 
sugar,  are,  if  taken  without  their  husks,  the 
safest  and  most  nutritive  of  summer  fruits.” 
“ In  the  inflammatory  form  of  dyspepsia,  and 
in  pulmonary  affections,  ripe  grapes  are  eaten, 
in  considerable  quantities,  in  Switzerland  and 
other  parts  of  the  Continent,  occasionally  with 
considerable  benefit,  and  foi’ming  vdiat  is  called 
the  ‘cure  de  Eaisins’  ” (Pereira).  They  act  both 
upon  the  bowels  and  kidneys,  gently  stimulating 
the  action  of  both,  specially  if  taken  in  the  mor- 
ning on  an  empty  stomach. 


Strawberries  are  natives  of  temperate  cli- 
mates, and  are  found  in  Europe,  America,  and 
Asia.  They  belong  to  the  Eose  order,  to  the 
genus  Fragaria,  the  common  strawberry  being 
F.  vesca.  The  English  strawberry  has  reached 
its  present  condition  as  the  result  of  cultivation. 
They  are  not  rich  in  nutritive  material,  but  if 
eaten  alone,  or  only  with  sugar,  they  are  di- 
gested with  comparative  ease. 

Currants  and  Gooseberries  belong  to  the 
tribe  Grossulacece,  of  the  natural  order  Saxi- 
fragacece.  The  currant  plant  is  Ribes,  the  red  cur- 
rant being  R.  ruhrum,  and  the  black  R.  nigrum, 
while  the  gooseberry  is  R.  grossularia.  The  latter 
is  native  to  many  parts  of  Europe  and  Northern 
Asia.  The  currants  are  also  natives  of  Europe 
and  Asia  and  some  parts  of  North  America.  Both 
currants  and  gooseberries  are  alike  in  alimentary 
properties,  which  are  of  little  consequence.  Tliese 
currants  are  to  be  distinguished  from  the  dried 
currants,  which  are  small  black  dried  grapes. 

Raspberries  and  Blackberries  (brambles) 
belong  to  the  sub-order  Rosece  of  the  natural 
order  Rosacece.  The  former  (Rubus  idceus)  is  a 
native  of  Britain;  the  latter  {Rubus  fruticosus) 
is  also  indigenous  in  Britain  and  Europe  gener- 
ally. It  is  a hedge  bramble.  The  Dewberry, 
or  grey  bramble  {R.  ccesius),  does  not  grow  in 
hedges  but  on  the  ground. 

Bilberries  or  blaeberries  (Fig.  206)  ( Vacci- 
nium  myrtillus),  bog”  whortleberry  ( V.  uUgi- 
nosum),  red  whortleberry  or  cowberry  ( V. 
vitis  idcea),  marsh  whortleberry  or  cran- 
berry ( V.  oxycoccus),  all  belong  to  the  natural 


Fig.  206.— Bilberry.  Fig.  207.— Barberry  {Berberis  vulgaris). 

order  Vacciniacece.  They  are  found  in  Britain, 
Europe,  and  America.  They  are  all  very  much 
alike  in  chemical  composition. 

Barberry  (Fig.  207)  {Berberis  vulgaris)  be- 
longs to  the  order  Berberidacece.  It  is  very  acid 
and  astringent,  found  in  Europe,  Asia,  and 
America,  in  hedges.  Pepperidge  or  pepi’age 
bush  is  an  old  name  in  England  for  the  plant. 
The  berries  are  oval  in  form,  and  generally 
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bright  red.  A mordant  for  dyers  is  made  from 
the  bark. 

EldGP-bePPies  are  the  fruit  of  Samhucics 
nigra,  small  trees  or  shrubs  of  the  natural  order 
Caprifoliacece.  The  honeysuckle  and  viburnum 
belong  to  the  same  order.  It  is  nativ^e  to  Europe 
and  the  north  of  Asia  and  Africa.  The  branches 
of  the  tree  contain  an  unusually  large  amount 
of  pith,  which  is  easily  removed,  so  that  tubes 
are  readily  formed.  Hence  the  name  bore-tree, 
and  in  Scotland  bour-tree.  Elderberry  wine  is 
a highly-flavoured  wine  made  from  the  berries, 
which  are  black  in  colour  and  faintly  acid  to 
taste.  Elder-rob  is  the  j nice  obtained  by  pressing 


Fig.  208.— BlacF  Mulberry 
{Morua  nigra). 


the  berries. 

Mulberries  (Fig.  208)  ai'e  the  fruit  of  the 
Morus  nigra,  of  the  order 
Urticacece,  or  Moraceoe, 
the  same  order  to  which 
fit;  belongs.  It  is  a native 
of  Persia,  but  is  exten- 
sively grown  in  Europe. 

The  fruit  is  purplish- 
black,  more  than  usually 
acid,  and  with  a fine  fla- 
vour. It  is  cooling  and 
slightly  laxative. 

Oranges  are  the  fruit 
of  the  Citrus,  belonging 
to  the  natural  order  Aurantiacem.  The  sweet 
orange  is  G.  Aurantium  (Fig.  209).  It  is  sup- 
posed to  be  native  to  India  and  China,  but  has 
long  been  grown  in  Egypt,  Italy,  Spain,  and  other 
parts  of  Southern  Europe.  It  is  in  perfection 
only  when  gathered  ripe  from  the  tree.  The  im- 
ported oranges  are  all  pulled  while  yet  unripe. 
The  nutrients  it  contains  are  too  small  in  quantity 
to  make  the  fruit 
valuable  from 
that  point  of 
view,buttheacid 
it  contains,  and 
the  salts,  and  the 
essential  oil  of 
the  rind,  confer 
upon  the  fruit  a 
very  high  value, 
and  make  them 
exceedingly 
valuable  and 
wholesome  food 
adjuncts.  When  quite  ripe  it  may  be  partaken 
of  in  almost  any  state  of  health,  the  pulp  being, 
of  course,  rejected  after  the  juice  has  been 
sucked  out.  The  acid  is  citric  acid,  and  it  is 
united  in  the  fruit  with  potash,  chiefly  as 


Fig.  209.— Orange  (Citrus  Aurantium). 

a.  Ovary.  6,  Style,  c,  Stamens,  d,  Petal, 
e,  Section  of  fruit. 


citrate  of  potash.  There  are  several  varieties 
of  the  orange.  Tlie  bitter  or  Seville  orange  is 
C.  vulgaris.  The  rind  is  rich  in  flavouring  oil, 
and  is  largely  used  for  flavouring,  and  for  the 
extraction  of  tincture,  to  be  employed  as  an 
aromatic  tonic.  The  flavour  of  the  liqueur 
cura9oa  is  due  to  the  bitter  orange.  From  the 
flo^^•er  of  this  variety,  also,  the  finest  orange- 
flower  water  is  distilled.  From  orange-flowers 
another  oil  is  obtained — the  oil  of  neroli.  The 
mandarin  orange  is  a variety  of  the  sweet  orange. 
So  also  is  the  Malta  orange  with  its  blood-red 
flesh.  The  Citron  {C.  Medico)  is  a diflerent 
species.  The  Lime  (C.  acida)  is  native  to  the 
East,  and  is  grown  in  the  West  Indies  and 
south  of  Europe.  It  is  smaller  than  the  lemon. 
Its  juice  is  very  acid,  and  is  extensively  used  as 
a preventive  of  scurvy.  The  Sweet  Lime  {C. 
Limetta)  is  a variety. 

The  Lemon  {C.  Limonum)  is  a native  of  the 
north  of  India,  but  is  grown  also  in  Southern 
Euro]3e.  The ’juice  is  more  acid  than  that  of 
orange,  and  is  very  extensively  used  for  a re- 
f reshin cf  beverage,  the  essential  oil  from  the  rind 
being  also  a popular  flavouring  agent. 

The  Shaddock  {C.  decumana)  and  the  Po- 
melo or  Pompelo  {C.  Fompelmoos)  very  much 
resemble  one  another  and  the  orange.  The 
latter  is  the  fruit  sometimes  called  “ the  for- 
bidden fruit.” 

The  Cumquat  {C.  japonica)  is  another  spe- 
cies of  Citrus.  All  these  varieties  have  the  same 
general  characteristics  of  juicy  acid  fruits  and 
aromatic  oils  in  the  rind. 

The  Pomeg’ranate  (Fig.  210),  fruit  of  the 
Punica  granatum,  is  not  unlike  the  orange.  The 
pulp  is  reddish,  slightly  acid.  The  rind  is  very 
astringent,  and  is 
used  sometimes  on 
this  account.  The 
root  has  the  same 
action,  and  is  used 
in  medicine ; the 
dried  root  is  used  for 
yielding  an  astrin- 
gent decoction.  The 
Punica  granatum, 
however,  does  not 
belong  to  the  same 
order  as  the  orange, 
but  to  the  order  Myr- 
tacece,  to  which  cloves,  all-spice,  cajeput,  and  the 
blue-gum  tree  belong.  Guava  {Psidium  pyri- 
ferum)  also  belongs  to  the  same  order  as  pome- 
granate. It  yields  the  well-known  West  Indian 

preserve,  guava-jelly.  Guava  preserves  are  also 
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largely  made  at  the  Cape  Colony.  It  is  a round- 
ish fruit,  larger  than  a hen’s  egg,  with  smooth 
yellow  rind,  and  firm  flesh-coloured  pulp,  filled 
with  hard  seeds,  of  sweetish  aromatic  taste. 
There  are  several  varieties  of  it — red  guava 
and  China  guava,  which  are  more  acidulous  to 
taste  than  the  common  or  white  variety. 


» 

Average  Percentage  Composition  of  Figs,  Dates,  and 
Bananas  and  Bread-fruit. 


Dried 

Turkey 

Figs. 

Dates 

(stoned). 

Bananas 

(peeled). 

Bread- 

fruit. 

Water 

17-5 

20-8 

73-9 

63 

Nitrogenous  

6 1 

6-6 

4'8 

3 

Carbohydrate  1 

(starch,  sugar, 

65‘9 

65-3 

19-7 

14 

&c.) J 

Fat 

0-9 

0-2 

0-6 

) 

Fibre 

7-3 

5-5 

0-2 

) 20 

Saline 

2-3 

1-6 

0-8 

\ 

These  fruits  occupy  a very  different  position 
from  those  of  the  preceding  table,  dependent 
upon  their  great  alimentary  value.  Hich  in 
starch  or  sugar,  and  with  a proj)ortion  of  albu- 
min and  a very  small  percentage  of  fat  they 
'are,  each  of  them,  capable  without  further 
addition,  except  that  of  water,  of  sustainijig  life 
for  prolonged  periods.  Though  generally  re- 
garded simply  as  pleasant  fruits,  in  the  ordi- 
nary meaning  of  that  word,  they  form  in  some 
parts  of  the  East  the  main  food  of  the  people 
for  certain  seasons. 

Figs  are  the  fruit  of  the  Fims  carica  (Fig. 
211),  belonging  to  the  natural  order  Moracrse,  to 
which  the  mulberry  and  banyan  belong,  and 
to  which  the  india-rubber  tree  {F.  elastica)  of 
commerce  belongs.  It  is  grown  in  warm  cli- 
mates, native  to  the  East  and  naturalized  in 
Southern  Europe,  attaining  its  perfection  along 


Fig.  211.— Fig  [Ficus 
carica). 


Fig.  212.— Sycamore  [Ficus 
sycomorus). 


the  Mediterranean  shores,  and  in  Turkey.  The 
fig  as  eaten  is  really  a hollow  fleshy  receptacle 
for  the  fruits,  which  are  concealed  within  it. 
In  the  ripe  state  the  so-called  seeds  are  the 
actual  fruits,  the  ripe  carpels  or  seed-vessels  of 


the  flowers.  Of  the  fig  there  are  numerous 
varieties,  differing  in  size,  colour,  &c.  The  syca- 
more {Ficus  sycomorus,  Fig.  212)  is  a species 
of  ficf.  Its  fruit  is  also  eaten  and  is  sweet  and 
delicate;  it  is  smaller  than  the  ordinary  fig. 

The  table  shows  the  composition  of  the  finest 
dried  figs.  The  carbohydrate  is  mainly  sugar, 
to  the'exteut  of  of  the  65'9  per  cent.  By 
referring  to  p.  502  it  will  be  seen  that  they  con- 
tain almost  as  much  nitrogenous  material  as 
fine  white  bread,  and  over  13  per  cent  more 
carbohydrate  and  more  fat.  One  may,  there- 
fore, say  they  contain  more  nutriment  than 
bread,  but  the  so-called  seeds  are  liable  to  cau.se 
irritation  of  the  bowel  if  they  are  eaten  in  large 
quantity.  One  of  the  finest  figs  steeped  over 
night  in  a quantity  of  water  such  that  it  can 
absorb,  and  eaten  in  the  morning  on  rising,  is 
a ofentle  aid  to  relaxation  of  the  bowels. 

The  Banyan  {Ficus  indica)  belongs  to  the 
same  order  as  the  fig,  and  produces  edible  fruit 


Fig.  213.— Banyan  Tree. 


of  the  size  of  a cheny.  It  is  a tree  remarkable 
for  size,  owing  to  its  manner  of  growth.  The 
branches  send  down  shoots  which  take  root  and 
grow  into  trunks,  and  thus  the  tree  spreads  till 
it  covers  a large  area.  A famous 
tree  on  the  banks  of  the  Ner 
budda  has  350  such  stems,  each 
of  the  .size  of  an  ordinary  trunk, 
and  3000  smaller  ones.  It  can 
shelter  beneath  it  7000  men 
(Fig.  21.3). 

Indian-fig  or  Priekly-pear 
(Fig.  214)  {Opuntia  vulgaris) 
does  not  belong  to  the  fig  or 
pear  order,  but  to  the  Cactus 
order  {Cactacece).  It  is  a native 
of  Ameiica,  and  is  grown  in 
Southern  Europe  and  North 
Africa.  The  fruit  resembles 
a fig  of  a deep  rose  colour,  larger  than  a hen’s 
egg,  with  juicy  and  sweetish  acid  prdp. 

Dates  are  the  fruit  of  the  date-palm  (Fig. 
215) — the  palm-tree  of  Scripture  {Phoenix  dacty- 
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Fig.  215. — Date-palm  {Phoenix 
dactylifera). 


lifera).  It  is  a native  of  the  north  of  Africa 
and  parts  of  Asia,  and  has  been  brought  to 
Southern  Europe.  Its  stein  passes  straight  np 
without  branch  or  interruption  to  a height  of 
50  or  60  feet,  and 
then  throws  out  a 
crown  of  feather- 
shaped leaves. 

The  fruit  is  in 
bunches  of  180  to 
200  dates,  each 
bunch  weighing 
20  to  25  pounds. 

The  fruit  is  eaten 
in  the  fresh  ripe 
state,  or  dried, 
and  also  pounded 
or  pressed  into 
a kind  of  cake, 
for  the  use  of  tra- 
vellei’S  through 
the  desert,  and 
the  inhabitants 
of  Northern  Africa.  The  table  shows  the 
composition  of  the  date  as  imported  and  after 
being  stoned.  In  this  condition  it  is  in  chemical 
composition  much  like  the  fig.  The  date-palm 
“ is  invaluable  amid  parched  sands  and  arid 
deserts.  Wherever  a spring  of  water  appears 
amid  the  sandy  deserts  of  Africa,  this  graceful 
palm  yields  at  once  both  its  grateful  shelter  and 
its  nourishing  fruit.  Where  all  other  crops  fail 
from  drought  the  date-tree  still  flourishes.  In 
Egypt  and  Arabia  it  forms  a large  portion  of 
the  general  food,  and  among  the  oases  of 
Fezzan  ‘nineteen-twentieths  of  the  population 
live  upon  it  for  nine  months  of  the  year’” 
(Johnston). 

Banana  is  the  fruit  of  a favourite  tropical 
tree  {Musa  sapientum,  Fig.  216)  of  the  natural 
order  Musacece. 

The  leaves  ai’e 
6 feet  long  by 
1 broad,  and  are 
used  for  thatch- 
ing, basket-mak- 
ing, &c.,  while 
the  quantity  of 
fibrous  tissue  in 
the  stalks  makes 
them  useful  for 
the  production 
of  flax.  Manilla 
hemp  is  yielded 
by  a tree  of  the  same  order  {M.  textilis).  The  fruit 
grows  in  bunches  of  from  100  to  200,  weighing 


Fig.  216.— Banana  (Musa  sapientum). 


40  to  80  pounds.  Its  main  constituent  is,  in  the 
unripe  state,  starch,  which  in  jirocess  of  ripening 
becomes  converted  into  sugar.  Of  very  luscious 
taste  it  is  a wholesome  and  nutritious  food. 
The  tree  yields,  for  the  same  extent  of  ground 
covered,  more  food  than  any  other  vegetable. 
According  to  Humboldt  1000  square  feet  of 
ground  will  yield  of  potatoes  462  pounds,  of 
wheat  38  pounds,  and  of  bananas  4000  pounds, 
and  in  a shorter  period  of  time.  “About  6| 
pounds  of  the  fruit,  or  2 pounds  of  the  dry 
meal,  with  j pound  of  salt  meat  or  fish,  form, 
in  tropical  America,  the  daily  alloivauce  for  a 
labourer,  whether  slave  or  free.”  The  unripe 
fruit  keeps  better  than  the  ripe,  because  of  the 
carbohydrate  being  yet  starch,  and  when  dried 
in  this  state  forms  a kind  of  bread.  Meal  is 
prepared  by  pounding  and  sifting  the  dried 
fruit. 

The  Plantain  (Fig.  217,  Musa  paradisiaca), 
a variety  of  the  same  plant  as  the  banana,  yields 
a fruit  almost  identical  with  it,  and  equally 
useful.  In  British  Guiana  the  meal,  obtained 


Fig.  217.— Plantain-tree  (Musa 
paradisiaca). 


Fig.  218.— Bread-fruit 
(Artocarpus  incisa). 


by  drying  and  pounding  the  fruit,  is  largely 
used  for  children  and  invalids. 

Bread-fruit  (Fig.  218)  is  obtained  from  a 
tree  {A7'toca7'pus  incisa)  found  in  the  islands  of 
the  Pacific,  specially  in  the  Friendly  and  Mar- 
quesas Islands.  The  fruit  is  round  and  about 
the  size  of  a child’s  head,  being  formed  of  the 
female  flowers  united  into  a fleshy  mass.  Several 
crops  appear  in  succession,  the  tree  flowering 
for  eight  or  nine  months  continuously.  Like  the 
banana  its  chief  ingTedient  is  carbohydrate, 
which  becomes  sugar  wdien  the  fruit  is  fully 
ripe,  but  is  in  the  form  of  starch  wdien  unripe. 
Paw,  the  fruit  is  insipid  in  taste,  and  it  is, 
therefore,  usually  plucked  before  being  ripe; 
the  rind  is  removed  and  the  white  pith  is 
wrapped  in  leaves  and  baked  on  hot  stones. 
“ In  this  state  it  tastes  like  white  wheaten 
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bread,  sometimes  rather  sweeter.”  During  the 
months  when  the  tree  is  not  bearing,  the  unripe 
fruit  is  used  in  a preserved  state.  The  preser- 
vation is  effected  in  paved  pits  covered  with 
leaves  and  stones,  where  the  fruit  becomes 
sourish  and  forms  a kind  of  paste,  of  which  a 
})iece  is  baked  on  stones  as  required.  In  this 
form  it  is  said  to  taste  like  black  Westphalian 
bread  when  not  thoroughly  baked.  These  trees, 
it  is  said,  will  yield  fruit  sufficieiit  to  sustain 
one  man  for  eight  months.  “ Whoever  has 
planted  ten  bread-fruit  trees  has  fulfilled  his 


duty  to  his  own  and  succeeding  generations  as 
completely  and  amply  as  an  inhabitant  of  our 
rude  clime,  who,  throughout  his  whole  life,  has 
ploughed  during  the  rigour  of  winter,  reaped  in 
the  heat  of  summer,  and  not  only  provided  his 
present  household  with  bread,  but  painfully  saved 
some  money  for  his  children  ” (Captain  Cook). 

A variety  of  the  bread-bi’uit  is  Jack-fruit, 
yielded  by  the  Artocarpus  integrifolia.  The 
tree  is  grown  in  Southern  India  and  in  Asia, 
and  the  fruit  is  much  used  in  Ceylon.  It  is 
coarser  than  the  bread-fruit. 


NUTS. 


Average  percentage  Composition  of  Nuts. 


Almonds. 

Filberts. 

Walnuts. 

Cocoa-nuts. 

Pea-nuts 
or  ground- 
nuts. 

Chestnuts. 

Water 

5-4 

4T 

4-7 

46-6 

7‘5 

51-5 

Nitrogenous 

24-2 

15-6 

16-4 

5-5 

24-5 

5-5 

Starch,  gum,  kc 

r2 

9-0 

7-9 

8-1 

11-7 

38-3 

Fat 

53-7 

66  T 

62-9 

35-9 

50-0 

1-4 

Fibre 

6'5 

3'3 

6T 

2-9 

4-5 

1-6 

Saline 

3-0 

1-9 

2-0 

1-0 

1-8 

1-7 

The  prevailing  characteristic  of  nuts  is  well 
shown  in  the  above  table.  They  ai’e  all  rich  in 
oil,  exceptionally  rich  indeed,  with  the  excep- 
tion of  the  chestnut.  The  proportion  of  oil, 
scarcely  below  50  per  cent  in  any,  gives  them 
a very  high  alimentai’y  value.  At  the  same 
time  they  are  also  rich  in  albuminoid  material, 
on  an  average  as  rich  in  that  ingredient  as  flesh 
meat.  They  contain  comparatively  little  starch. 
In  fact  the  starch  of  the  cereals  is  in  the  nuts  re- 
placed by  oil.  Although  thus  a vei'y  nourishing 
food  they  are  rather  difficult  of  digestion,  unless 
when  ground  and  mixed  with  some  lighter  kind 
of  food,  which  will  keep  the  nut  in  a finely- 
divided  state.  The  fat  is  apt  under  exposure  to  be- 
come somewhat  rancid.  The  chestnut  is  quite  an 
exception  to  these  general  rules.  It  is  a fari- 
naceous seed,  the  starch  taking  the  place  of  oil 
in  quantity,  and  it  is  much  less  rich  in  nitrogen- 
ous material,  resembling,  therefore,  the  cereals. 

Almond  is  the  seed  of  the  Amygdalus  com- 
munis (Fig.  219),  belonging  to  the  natural  order 
Rosacece.  It  belongs  to  the  East,  and  is  exten- 
sively cultivated  in  the  south  of  Europe.  The 
bitter  almond  {A.  amara)  is  a variety  of  the 
former.  The  sweet  almonds  imported  from 
Malaga,  and  called  Jordan  almonds,  are  the 
finest.  By  pressure  the  oil  may  be  separated 
from  the  nut,  the  ordinary  almond-oil  of  com- 
merce, consisting  chiefly  of  olein,  which  is 
bland,  harmless,  and  odourless.  From  bitter 
almonds,  by  distillation,  a volatile  oil  may  be 


separated,  which  is  of  a different  character. 
As  sold  in  the  shops  it  contains  prussic  acid, 
and  is  highly  poisonous.  This  poisonous  pro- 
perty is  due  to  the  presence  of  hydrocyanic 

or  prussic  acid, 
which,  however,  does 
not  exist  in  the  seed 
as  such,  but  is  pi'O- 
duced  as  a result  of 
a fermentation  set 
up  when  the  seed  is 
moistened.  This  fer- 
mentation is  due  to 
theaction  of  twosub- 
stances  contained  in 
the  seed,  eniulsin, 
an  albuminous  sub- 
stance, and  amygdalin,  a crystalline  nitrogenous 
substance.  The  result  of  the  interaction  of  these 
two  substances  is  the  production  of  the  volatile 
oil  (essential  oil  of  bitter  almonds),  prussic  acid, 
and  other  substances.  The  prussic  acid  may 
be  driven  off  from  the  oil  by  heat,  and  then  the 
oil  is  harmless.  But  this  is  not  usually  done, 
and  the  oil  retains  its  poisonous  character.  This 
fermentive  change  may  occur  in  the  mouth  on 
chewing  the  bitter  almond,  and  risk  conse- 
quently attends  their  being  eaten.  Pereira 
says  “ the  smaller  animals,  as  dogs,  pigeons,  &c., 
are  readily  destroyed  by  them.  One  drachm 
(60  grains)  has  killed  a pigeon,  and  twenty  seeds 
have  destroyed  a dog Macaroons 


Fig.  219.— Almond  (Amygdalus 
communis). 
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and  ratafia  cakes,  as  well  ns  noyau,  which  owe 
their  peculiai’  flavour  to  these  seeds,  likewise 
prove  injurious  when  taken  in  large  quantities. 
The  essence  of  bitter  almonds,  sold  for  flavour- 
ii]g  purposes,  is  the  essential  oil  diluted  with 
spirit.  It  should  not  be  freely  employed. 

Sweet  almonds  are  apt  to  occasion  very  con- 
siderable digestive  disturbance,  if  eaten  without 
the  skin  being  removed,  that  is  unblanched. 
Almonds  thus  eaten  have  been  known  to  pro- 
duce sickness,  swelling  of  the  face,  and  nettle- 
rash.  The  favourite  sweetmeat  marzipan  is  a 
sweetened  almond  paste. 

Filbert  Nuts,  Hazel-nuts,  and  Cob-nuts 

are  all  produced  from  varieties  of  the  same 
plant,  Corylus,  natural  order  Corylacece,  to  which 
the  oak,  beech,  and  sweet  chestnut  belong. 
Hazel-nuts  are  derived  from  C.  avellana,  which 
grows  wild  in  Great  Britain ; the  best  come 
from  Spain,  and  are  called  Barcelona  nuts.  The 
filbert  {Corylus  tuhulosa)  is  a carefully-culti- 
vated variety,  and  to  it  the  remarks  made  at 
the  beginning  of  these  pai’agraphs  fully  apply. 

Walnuts  are  the  seeds  of  a tree,  Juglans  regia 
(Fig.  220),  of  the  order  Juglandacece.  It  is  a 
tall  spreading  tree,  a native  of  Persia,  and  was 
introduced  into  Greece  and  Italy  some  centuries 
before  the  Chris- 
tian era.  A sweet 
oil,  used  for  food 
and,  under  the 
name  of  nut-oil, 
as  a drying  oil 
for  painting, 
maybe  expressed 
from  them.  Un- 
ripe, they  ai’e 
used  for  pickling 
and  making  ket- 
chup. The  but- 
ter-nut from 
Juglans  cinerea,  and  the  black  walnut  are  varie- 
ties much  cultivated  in  Amei’ica.  The  hickory 
tree  {Carya  alha)  yields  a nut,  the  hickory-nut, 
and  belongs  to  the  same  natural  order.  A 
variety  of  it,  Carya  olivceformis,  yields  the 
pecan-nut.  These  ai’e  all  North  American 
trees. 

Cocoa-nut  is  the  fruit  of  a palm.  Fig.  221 
{Cocos  nucifera),  belonging  to  the  natural  order 
Palmacece.  The  name  is  said  to  be  derived  from 
coco,  meaning  a distorted  mask,  the  name  given 
to  the  nut  by  the  Portuguese  in  India,  because 
of  the  markings  at  the  base  of  the  nut  suggest- 
ing a monkey  face.  The  tree  is  grown  exten- 
sively in  the  tropics.  The  fruit  is  in  bunches  of 


12  to  20,  and  a single  tree  will  bear  from  80  to 
100  nuts.  Every  ]>art  of  the  Uee  is  useful.  A 
thick  fibrous  husk  surrounds  the  shell,  of  which 
matting  is  made,  as  well  as  a yarn  called  coir,  of 

which  cordage  may  be 
made;  the  shell  itself  is 
used  for  bottles  and  di’ink- 
ing-cups,  and  if  burnt 
yields  valuable  charcoal. 
From  the  flowering  branch 
is  obtained  a sweet  juice, 
which,  when  allowed  to 
ferment,  is  called  toddy  or 
palm-wine,  and  from  this 
the  spirit  called  arrack  is 
distilled.  The  table  shows 
the  richness  of  the  nut  in 
oil,  which  may  be  separated 
out  by  pressure.  The 
edible  portion  is  somewhat 
fibrous  and  indigestible. 
The  nut,  however,  is  the  chief  food  of  the  inha- 
bitants of  Ceylon,  the  South  Sea  Islands,  and 
other  tropical  regions.  The  milk  of  the  cocoa- 
nut  is  pleasant  and  cooling,  and  has  the  follow- 
ing composition : — 

Water 91 '5 

Nitrogenous '46 

Fat -07 

Sugar,  &c 6 '78 

Saline 1T9 


Fig.  221. — Cocoa-nut  Palm 
(Cocos  nucifera). 


The  Ground-nut  or  Pea-nut  (Fig.  222)  is 
the  fruit  of  a leguminous  plant,  the  Arachis 
hypogcea,  common  to  the  warm  parts  of  America. 
It  is  also  cultivated  along  the  West  Coast  of 
Africa.  It  flowers  not  unlike  the  pea.  The 

seeds  are  in  pods, 
borne  on  long 
stalks,  which, 
after  flowering  is 
past, curl  towards 
the  ground,  so 
that  the  pods  be- 
come buried  in 
the  eartli,  where 
they  come  to 
maturity.  They 
contain  50  per 
cent  of  oil,  and 
when  this  has 
been  removed 
by  pressure,  the 
cake  that  is  left,  rich  in  albuminous  material 
and  starch,  is  used  for  feeding  cattle. 

Pistachio-nuts,  the  fruit  of  a small  tree,  the 
Pistacia  vera  (Fig.  223),  is  native  to  Western 


Fig.  222.— Ground-nut  (Arachis  hypogma). 


582 


BEAZIL-NUTS  AND  CHESTNUTS. 


[Sect.  I. 


Asia,  but  cultivated  along  the  Mediterranean 
coasts.  To  the  same  order  belong  the  sumach, 
mango,  and  cashew.  Mastic  is  the  product  of 
one  of  the  pistacias  (P.  lentiscus).  The  fruit  is 
lilvD  a small  almond,  and  has  a similar  taste. 
The  kernel  contains  chlorophyll,  which  gives  it 


i’ig.  223.— Pistacia  vera. 


Fig.  224. — Anacardium  occidentale. 
Ill,  Cashew-nuts. 


a green  colour.  It  is  sometimes  called  the  green 
almond.  They  are  used  for  confectionery  and 
dessert.  Their  composition  is  almost  identical 
with  that  of  the  ground-nut  (see  table). 

Cashew-nuts  or  Acajou-nuts  (Fig.  224)  are 
the  fruit  of  the  Anacardium  occidentale,  of  the 
same  order  as  the  pistacia.  It  is  a native  of  the 
West  Indies.  The  nut  is  kidney-shaped,  and 
about  an  inch  long.  The  shell  is  very  hard,  and 
between  its  outer  and  inner  layer  there  is  a 
black  acrid  juice,  which  is  driven  off  in  very 
acrid  fumes  when  the  shell  is  roasted.  The 
kernel  contains  a jileasant,  wholesome  oil,  and 
is  a common  article  of  food  in  the  tropics.  The 
stalk  of  the  fruit  is  large  and  fleshy,  and  may 
be  eaten. 

Brazil-nuts  are  the  seeds  of  the  juvia  tree, 
Bertholletia  excelsa  (Fig.  225),  belonging  to  the 
oi'der  Lecythidacece, 
which  grow  in  abun- 
dance in  Guiana, 

Venezuela,  and  in 
Brazil.  The  fruit 
consists  of  an  outer 
hard  shell,  about  ^ 
inch  thick  and 
inches  in  diameter. 

Within  it  there  are 
four  compartments, 
each  containing  six 
or  eight  triangular 
nuts  very  closely  packed.  The  kernel  is  rich  in  oil. 

Chilian  Pine  or  Puzzle-monkey  is  a pine 
whose  seeds  are  much  used  for  food.  The  tree, 
Araucaria  imhricata,  is  one  of  the  Coniferce, 
found  in  South  America,  Australia,  and  Pacific 
Islands.  It  is  a favourite  lawn  tree  in  Britain. 


Fig.  225.— Fniit  of  Heriholletia 
ezceha. 


In  Chili  and  Patagonia  its  seeds  are  used  for 
food,  and  it  is  said  “ the  fruit  of  one  large  tree 
will  maintain  eighteen  persons  for  a year.” 
Dika  Bread  is  made  from  the  fi’uit  of  the 
Irvimjia  Barteri  or  wild  mango,  though  it  is 
not  related  to  the  Indian  mango.  It  belongs  to 
the  order  Simaruhacece,  to  which  quassia  be- 
longs. The  tree  grows  on  the  West  Coast  of 
Africa.  The  fruit  “ is  about  the  size  of  a swan’s 
j egg.  It  contains  a large  white  almond-shaped 
kernel.  The  bruised  kernels,  warmed  and 
pressed,  form  the  so-called  dika  bread,  which  is 
largely  consumed  by  the  natives  of  the  Gaboon, 
who  use  it  when  sci’aped  or  grated  in  stews” 
(Church).  It  consists  to  the  extent  nearly  of 
three-fourths  of  fat,  as  the  following  note  of  its 
composition  shows : — 


Water 

5-0 

Nitrogenous 

9-5 

Starch 

7-2 

Fat 

73-0 

Fibre 

3-0 

Saline  

..■ 2'3  (Church). 

Chestnut. — The  Spanish  or  sweet  chestnut  is 
the  produce  of  a stately  tree,  the  Castanea  vesca, 

which  is  a na- 
tive of  Wes- 
tern Asia,  and 
is  largely  cul- 
tivated in 
Southern  Eu- 
rope and  in 
North  Ameri- 
ca. It  belongs 
to  the  natural 
order  Cory- 
lacece,  also 
Fig.  226.— Chestnut  (Castanea  vesca).  Called  Cupuli- 

ferce,  to  which 

also  the  oak,  beech,  and  hazel  belong.  It  is  eaten 
raw  or  roasted;  it  is  also  ground  into  flour  and 
made  into  bread,  which  is  readily  done,  because 
of  the  large  quantity  of  starch  it  contains  and 
the  minute  quantity  of  fat.  It  is  an  important 
article  of  food  in  Southern  Europe,  of  agreeable 
flavour,  but  somewhat  difficult  of  digestion. 
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Average  percentage  Composition  of  Mushrooms,  dx. 


Mush- 

room. 

Morel. 

Tru 

White. 

fldes. 

Black. 

Water 

90-0 

90-0 

72-4 

72-0 

Nitrogenous 

5-0 

4-4 

9-9 

8-8 

Carbohydrates . . . 

3-8 

3-7 

15-2 

16-6 

Fat 

0-7 

0 6 

0-4 

0-6 

Saline 

0-5 

1-3 

2T 

2-0 
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Fungi  are  plants  of  a simple  type  of  organi- 
zation.”  They  contain  no  chlorophyll,  that  is 
the  green  colouring  matter  of  ])lauts.  ihey 
possess  a considerable  quantity  of  nitrogenous 
material,  and  are,  therefore,  of  consi<lerable  ali- 
mentary value,  but  tliey  are  used  mainly  as 
llavouring  and  seasoning  agents  and  for  the 
[U’oduction  of  sauces, 

MushPOOm.— There  are  many  varieties  of 
mushroom,  some  of  them  suitable  foi  eating, 
many  of  them  poisonous.  It  is  said,  also,  that 
under  circumstances  of  situation  a mushroom, 
usually  employed  for  food,  may  become  hurtful. 
The  species  commonly  used  is  the  Agaricus 
campestvis,  or  field  mushroom.  It  is  found 
growing  in  the  open  field  in  August  and  the 
two  following  months.  It  may  be  cultivated 

Mushrooms  suitcMo  for  eating : 

1.  Grow  solitarily  in  dry  airy  places. 

2.  Are  generally  white  or  brownish. 

3.  Have  a compact  brittle  flesh. 

4.  When  cut  do  not  change  colour  by  the  action 

of  the  air. 

5.  Have  a watery  juice. 

6.  Their  odour  is  agreeable. 

7.  Their  taste  is  neither  bitter,  acrid,  salt,  nor 

astringent. 

Dr.  Christison  places  reliance  on  the  astrin- 
gent styptic  taste  and  disagreeable  pungent 
odour  as  indicating  certainly  a poisonous  fungus, 
though  some  poisonous  kinds  are  devoid  of  any 
unpleasant  smell. 

The  symptoms  of  poisoning  from  mushrooms 
are  those  of  marked  irritation  of  stomach  and 
bowels,  along  with  symptoms  of  brain  disturb- 
ance. Thus  there  is  colicky  pain  in  stomach  and 
bowels,  sickness  and  purging,  faintness  and 
giddiness,  dimness  of  siglit,  drowsiness,  pros- 
tration and  stupor.  Sometimes  the  symptoms 
refer  mainly  to  the  stomach  and  bowels,  and  in 
other  cases  the  symptoms  are  moi’e  those  of  a 
narcotic  poison.  They  may  arise  very  soon 
after  the  meal  or  not  for  some  hours.  If 
vomiting  takes  place  soon,  recovery  is  almost 
certain.  To  induce  vomiting  should  be  the  first 
effort  of  treatment,  a tea-spoonful  of  mustard 
in  a tumblerful  of  hot  water  being  a suitable 
means,  tickling  the  throat  with  a feather,  passing 
the  finger  down  the  throat,  &c. 

The  poisonous  active  principle  of  one  form  of 
fungus — the  fly  fungus  or  fly  amanita  {Amanita 
muscaria,  see  Plate  X.) — called  muscarin, 
has  been  obtained  from  this  fungus,  which 
completely  paralyses  the  heart  of  a frog,  when 


in  gardens  all  the  year  round.  They  are  eaten 
raw,  boiled,  baked,  stewed  or  pickled,  and  when 
salted  and  pressed  they  yield  ketchup.  The 
mushroom  consists  of  a net-work  of  thread-like 
material,  the  mycelium,  growing  underground. 
From  this  the  stalk  springs,  bearing  the  head 
or  cap  or  pileus  of  the  mushroom.  This  is  often 
of  a sort  of  umbrella  shape,  and  upon  its  under 
surface  is  a series  of  gills  or  bars,  which  bear 
the  spores  or  seed  of  the  fungus. 

It  is  difficult  to  distinguish  between  good  and 
poisonous  mushrooms.  As  a rule,  those  suitable 
for  food  are  white  or  brownish;  the  gaudily 
coloured  are  poisonous.  The  suitable  kinds  are 
found  gi’owing  in  the  open  fields,  not  in  damp, 
shady  places.  Bentley  gives  the  characters  as 
follows : — 

Poisonous  mushrooms: 

1.  Gi’ow  in  clusters  in  woods,  and  damp,  dark 

2.  Are  usually  of  a bright  colour.  [places. 

3.  Have  a tough,  soft,  or  watery  flesh. 

4.  Acquire  a blue,  green,  or  brown  tint  when 

cut  and  exposed  to  the  air. 

5.  The  juice  is  often  milky.  [agreeable. 

6.  The  odour  is  commonly  powerful  and  dis- 

7.  Their  taste  is  bitter,  acrid,  salt,  or  astrin- 

gent. 

it  is  touched  with  a drop  of  the  solution.  There 
is  an  antidote  to  this  poison,  namely  belladonna 
(deadly  nightshade)  or  its  active  principle  ati'O- 
pina.  Of  tincture  of  belladonna  5-15  drops 
might  be  given  every  two  or  three  hours  while 
danger  lasted,  or,  if  the  liquor  atropim  is  to  be 
had,  a drop  may  be  given  in  water  eA'ery  two  or 
three  hours.  Mote  that  belladonna  may  be  given 
to  children  without  fear.  They  are  less  sus- 
ceptible to  its  use  than  adults. 

The  fungus  containing  muscarin  is  said  to 
produce  sym])toms  of  intoxication,  and  symp- 
toms of  narcotic  poisoning  rather  than  of  bowel 
irritation.  Digitalis  is  also  recommended  as  an 
antidote.  Of  its  tincture  10  to  20  drops  in 
water  may  be  given  repeatedly  to  an  adult, 
2 or  3 drops  to  a child. 

The  Morel  [Morchella  esculentd)  grows  in 
Britain,  but  is  largely  imported  from  Germany 
in  a dry  state.  It  is  used  for  gravies. 

Truffles  {Tuber  ciharium)  are  underground 
fungi,  not  growing  at  all  above  the  surface.  They 
are  of  a fleshy  structure,  dark  in  colour,  covered 
with  nodules,  varying  in  size  from  a plum  to  a 
potato.  They  are  found  in  Wiltshire,  Hamp- 
shire and  Kent  in  England,  especially  in  oak 
and  chestnut  forests.  Dogs  are  trained  to  un- 
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earth  them,  guided  by  the  sense  of  smell,  and 
in  France  hogs,  which  are  very  fond  of  truffle, 
are  employed  for  the  same  purpose.  The  truffles 
chiefly  sought  after  are  black  and  white  in  colour. 
The  table  shows  how  these  two  varieties  differ 
in  chemical  composition.  It  will  be  observed 
that  both  kinds  contain  a considerable  quantity 
of  nutritive  material,  much  more  than  mush- 
rooms. They  are  somewhat  indigestible,  and 
are  principally  used  for  stuffing  and  sauces. 

LICHEN  AND  SEA- WEED. 

IC6land-moss  {Cetraria  islandica)  is  a lichen, 
growing  in  high  latitudes  on  barren  rocks.  Its 
composition  is  shown  in  the  following  table  : — ■ 

Average  percentage  Composition  of  Iceland-moss. 

Water 10  0 

Nitrogenous 87 

Starch 70 ’0 

Acids 6 ‘3 

Fibre 3 '5 

Saline 1-5  (Church). 

This  table  indicates  that  Iceland-moss  is  of 
very  high  nutritive  value,  and  it  is  frequently 
made  use  of,  in  times  of  scarcity,  by  the  inhabi- 
tants of  the  rocky  coasts  where  it  is  found. 
The  acids  it  contains  give  it  a bitter  taste.  For 
use,  therefore,  it  is  prepared  by  steeping  in 
water  with  a little  soda,  by  which  the  bitter- 
ness is  removed.  Thereafter  it  is  stewed  in 
water,  milk,  or  soup  till  it  becomes  tender  and 
mucilaginous.  A spirit  may  be  distilled  from 
Iceland-moss  after  fermenting  the  sugar,  which 
may  be  obtained  after  transformation  of  the 
starchy  ingredient.  The  starch  may  be  trans- 
formed into  sugar  by  boiling  with  weak  sul- 
phuric acid. 

Reindeer-moss  {Cladoniarangiferina)  is  also 
edible.  It  is  found  in  mountainous  parts  of  Bri- 
tain, and  in  high  northern  latitudes  where  it 
forms  almost  the  sole  winter  food  for  reindeer. 
It  also  forms  a jelly-like  substance  when  cooked. 

Rock  Tripe  (Tripe  de  roche)  is  another  edible 
lichen,  resorted  to  for  sustenance  by  Arctic  voy- 
agers in  distress  or  by  the  Arctic  hunters  of 
North  America. 

Irish  or  Carrageen  Moss  {Chondrus  crispus) 
is  a sea- weed  collected  from  the  rocky  shores  of 
the  north  of  Ireland,  and  found  also  on  the 
rocky  coasts  of  Britain.  Its  composition  is 
given  in  the  following  table : — 

Average  percentage  Composition  of  Carrageen  Moss. 

Water 18 '8 

Nitrogenous  9 ‘4 

Gum,  &c 55‘4 

Fibre 2.2 

Saline 14‘2  (Church). 


The  carbohydrate  is  in  the  form  of  a gummy 
material,  which  causes  the  moss,  when  steeped 
in  boiling  water,  to  form  a stiff  jelly.  Before 
being  cooked  it  should  be  steeped  for  some 
hours  in  cold  water.  The  moss  contains  some 
iodine  and  sulphur,  which  render  it  useful  in 
scrofulous  conditions. 

Laver  is  a general  term  applied  to  sea- weeds. 
Green  Laver  (Clva  latissima)  is  a common 
British  sea-weed.  Porphyra  vulgaris  and  laci- 
niata  (sloke)  are  other  species. 

Sea-girdle  (Za??ifnarfasacc/iarf;ia),  also  called 
tangle  and  sea-w'and,  is  abundant  on  British 
coasts.  From  it  mannite,  a sugary  substance, 
is  obtainable. 

Bladder-loek  {Alaria  esculenta)  is  another 
sea-weed  used  as  food.  Fucus  vesiculosus, 
bladder- wrack,  has  obtained  some  reputation 
for  reducing  corpulency.  A liquid  extract, 
called  “Anti-Fat,”  has  been  advertised  for  this 
purpose.  Many  other  sea-weeds,  Ceylon  moss, 
Chinese  moss,  Cox’sican  moss,  ai’e  also  used  for 
food.  They  are  either  boiled,  after  soaking  in 
water,  as  already  described,  or  pickled  and  eaten 
with  pepper,  vinegar  and  oil,  or  with  lemon- 
j nice. 

II.  Non-Nitrogenous  Vegetable  Foods. 

STARCHES  OR  FARINACEOUS  SUB- 
STANCES. 

Starch  is  derived  only  from  vegetable  pro- 
ducts. Preceding  tables  of  composition  show 
how  abundantly  it  exists  in  grains,  roots,  and 
tubers,  such  as  wheat,  rice,  ]Dotatoes,  &c.  In 
these  substances  it  exists  associated  with  nitro- 
genous material,  but  from  this  material  it  may 
readily  be  separated  in  a state  of  purity.  For 
example,  in  the  description  of  flour  it  has  been 
shown  how  the  starch  may  in  a very  simple 
way  be  separated  from  the  gluten.  In  these 
food-stuffs  the  starch  exists  in  the  form  of  gran- 
ules lying  in  compartments  formed  by  a nitro- 
genous material.  A starch  granule  consists  of 
alternating  layers  of  granulose  and  cellulose, 
both  of  which  substances  are  starches;  but  the 
latter  is  extremely  insoluble,  while  the  former 
is  dissolved  by  dilute  acids  and  also  by  the  fer- 
ments of  the  digestive  tract.  An  envelope  of 
cellulose  is  the  outermost  layer,  and  it  is  rup- 
tured by  boiling. 

Starch  Grains. — Under  the  microscope  a 
typical  starch  grain  appears  as  represented  in 
the  figure  (Fig.  227),  the  concentric  rings  being 
the  alternating  layers  of  granulose  and  cellulose, 
and  the  point  round  which  these  rings  circle  is 
called  the  hilum.  Now  starch  exists,  as  has 
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beeu  said,  in  a great  variety  of  structures;  but 
the  granule  of  starch  varies  in  size  and  in  ap- 
peaa'ance  according  to  the  j)lant  from  which  it 
has  been  obtained.  Tl)us  the  starch  granule 
obtained  from  the 
potato  is  very  easily 
distinguishable  from 
that  obtained  from 
wheat;  both  are  easily 
distinguished  from 
the  starch  grain  of 
Indian  corn,  and  so 
on.  Now  the  size  of 
the  starch  grain  of  all  the  starches  generally  used 
has  been  very  carefully  and  accurately  measured 
and  the  appearances  well  determined,  so  that  it 
is  quite  possible  to  take  a mixture  of  several 
starches,  and  after  microscopic  examination  to 
state  definitely  the  sources  of  the  various  kinds 
in  the  mixture.  If,  for  example,  wheat  fiour 
has  been  adulterated  with  potato  starch,  the 
detection  of  this  is  quite  easy.  In  the  same 
way  the  different  kinds  of  arrow-i’oot  can  be 
readily  determined  under  the  microscope.  The 
various  kinds  of  starch  grain  in  some  of  the 
commoner  farinaceous  substances  are  shown  on 
p.  598. 

Starch  consists  chemically,  as  exjfiained  (p. 
536),  of  carbon,  hydrogen,  and  oxygen  only,  the 
hydrogen  and  oxygen  being  in  proportions  to 
form  water.  No  nitrogen  exists.  Thus,  while 
stai’ch  is  eminently  valuable  for  the  liberation 
of  heat  and  energy,  by  its  carbon  and  oxygen 
uniting  to  form  carbonic  acid  gas,  and  hydrogen 
and  oxygen  uniting  to  form  water,  it  is  of  no 
value  for  the  development  or  repair  of  tissues. 
The  impossibility  of  any  food-stuffs,  such  as 
corn-flour,  arrow-root,  &c.,  which  consist  almost 
entirely  of  starch,  being  made  an  exclusive 
rood-stuff  for  any  age,  is  tlierefore  apparent. 
Starch  grains  when  boiled  with  water  swell  up, 
the  cellulose  envelopes  are  ruptured,  and  the 
more  soluble  granulose  allowed  to  come  into 
contact  with  dissolving  juices.  After  heating 
in  this  way  starch  becomes  soluble.  Heating 
to  a high  temperature  converts  starch  into  a 
form  of  sugar,  and  it  undergoes  a similar  con- 
version when  he.ated  with  certain  acids.  This 
transformation  occurs  rapidly  when  starch  is 
brought  into  contact  with  ferments,  such  as  the 
diastase  of  grain,  the  ptyalin  (p.  143)  of  saliva, 
and  a ferment  in  the  pancreatic  juice  (p.  145). 
It  is  only  when  starch  has  undergone  this  con- 
version, either  without  or  within  the  body,  that 
it  becomes  useful  for  purposes  of  nutrition. 
Unless  the  starch  granules  have  been  swollen 


and  ruptured  by  previous  boiling  with  water 
this  conversion  cannot  readily  occur,  because  of 
the  insoluble  nature  of  the  cellulo.se  envelope. 
The  proper  cooking  of  starchy  substances  is, 
therefore,  of  vital  importance. 

Sago  is  the  starch  obtained  from  various 
species  of  palm.  The  chief  are  the  sago  palms 
(Fig.  228)  {Sagas  Rumphii  and  Sagus  Icevis), 
which  grow  in  the  islands  of  the  Indian  Archi- 
pelago, Madagascai’,  and  New  Guinea;  but  from 
Cycas  revoluta,  a tree  common  in  India,  Aus- 
tralia, and  tropical  America,  a coarse  sago  is 
also  prepared,  as  well  as  from  other  palm-like 
trees.  The  trees  are  cut  down  just  before  the 
appearance  of  the  flower-bud,  and  the  pith,  in 
which  chiefly  the  starch  is  present,  is  extracted 

and  reduced  to 
a coarse  pow- 
der. It  is  then 
mixed  with  wa- 
ter, washed  and 
strained,  and 
the  starch  al- 
lowed to  settle. 
The  sediment  is 
then  dried,  and 
is  the  sago  flour. 
Before  being 
sent  to  the  mar- 
ket it  may  be 
put  through  va- 
rious other  processes.  It  is  mixed  with  water  and 
rubbed  into  the  granular  form,  which  is  called 
granulated  sago.  Pearl  sago  is  produced  by 
other  means,  ])robably  with  the  aid  of  heat. 
Sago  bread  is  made  by  putting  the  dry  meal 
into  heated  earthenware  moulds,  in  which  it 
becomes  formed  into  a cake.  The  Sagus  Icevis, 
which  yields  the  finest  kind,  grows  in  forests  in 
the  Moluccas.  A single  tree  will  yield  as  much 
as  from  500  to  800  pounds  of  sago.  Sago  is 
never  perfectly  fi-ee  fi’om  water,  of  which,  in- 
deed, it  contains  something  like  18  percent.  It 
also  contains  1 to  2 per  cent  of  saline  material, 
the  remaining  80  per  cent  being  dry  starch. 
According  to  Dr.  Ed.  Smith  there  are 

2555  grains  of  carbon  in  1 lb.  of  sago; 

that  is  to  say,  fths  of  the  pound  of  sago  are  pure 
starch. 

Sago  is  a very  bland  food,  easily  digested,  and 
wholesome,  but,  it  must  again  be  repeated,  is 
entirely  unsuited  for  a chief  article  of  food  be- 
cause of  its  want  of  nitrogenous  constituent. 

Corn-flour  or  Indian-corn  flour,  is  obtained 
from  Indian  corn  (see  p.  565).  It  is  the  starch 


Fig.  227. — Potato  Starch 
Granules. 


Fig.  228.— Sago-palm  {Sagus  lcevis\ 
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Fig.  229.— Arrow-root  Plant. 


of  the  Indian  corn,  from  which  by  various  pro- 
cesses the  nitrogenous  constituent  and  bitter 
element  have  been  removed.  It  still  retains  a 
trace  of  albuminous  material,  but  not  sufficient 
to  be  taken  into  account,  in  one  sample  only  18 
grains  being  detected  in  one  pound  of  the  flour. 

Of  jHire  starch  it  contains  about  the  same  quan- 
tity as  sago. 

Arrow-root  is  the  starch  obtained  from  the 
tubei’ous  root  of  a West  Indian  plant,  Maranta 
arundinacea{F\g.  229), 
now  largely  grown  in 
Barbadoes,  St.  Vin- 
cent, and  Bermuda.  It 
was  called  the  arrow- 
root  plant,  it  is  said, 
from  the  belief  of  the 
Indians  that  the  root 
was  an  antidote  to  the 
arrow-poison,  if  the 
fresh  roots  were  ap- 
plied to  the  wound. 

The  tubers  when 

twelve  months  old  are  dug  up,  “well  washed  in 
water,  and  then  beaten  in  large,  deep,  wooden 
mortars  to  a pulp.  This  is  thrown  into  a large 
tub  of  clean  water.  The  whole  is  then  well 
stirred  and  the  fibrous  part  wrung  out  by  the 
hands  and  thrown  away.  The  milky  liquor, 
being  passed  thi'ough  a hair  sieve  or  coarse 
cloth,  is  suffered  to  settle,  and  the  clear  water 
is  drained  off.  At  the  bottom  of  the  vessel  is  a 
white  nuiss,  which  is  again  mixed  with  clean 
water  and  drained;  lastly,  the  mass  is  dried  on 
sheets  in  the  sun.”  The  root  furnishes  about 
26  per  cent  of  starch.  The  Bermuda  arrow- 

root  is  most  esteemed.  Other  starches,  sold  as 

arrow-root,  however,  are  made  from  quite  dif- 
ferent plants,  and  their  source  can  always  be 
determined  by  the  use  of  tlie  microscope. 

English  or  British  Arrow- root  is  potato 

starch. 

Portland  Ar- 
row-root is  starch 
made  from  the 

bulb  of  Arum 

maculatxim  (fig- 
2,30),  the  common 
“ wake  - robin,  ” 

“cuckoo-pint,”  or 
“ lords  - and  - la- 
dies.” It  is  manu- 
factured in  the 
island  of  Port- 
land. An  acrid  material  contained  in  the  bulb 

is  removed  by  washing. 


Brazilian  Arrow-root  is  the  flour  of  Manihot 
utilissima  (Fig.  232),  from  which  tapioca  is  pre- 
pared— the  cassav'a  or  tapioca  plant,  belonging 
to  the  natural  order  d,uphorhiace(X. 

East  Indian  Arrow-root  is  obtained  from 
the  tubers  of  Curcumci  a,n(justifoli<x,  one  of  the 
ginger  family  of  plants,  and  a sjiecies  of  tui- 
meric. 

Tacca  Arrow-root  oi’  Tahitan  Arrow-root 
is  derived  from 
Tacca  oceanica,  a 
native  of  the  South 
Sea  Islands,  of  the 
oi’der  Taccacea.  An- 
other of  the  species, 

T.  pinnatijida  (Fig. 

231),  found  in  Asia, 
yields  a starch  much 
used  by  the  natives. 

Tous-les-mois  or 
Canna  Arrow-root 
is  yielded  by  the 
tubers  of  Canna 
edulis,  a native  of 
the  West  Indies,  of  the  same  order  as  the  plant 
which  yields  the  true  arrow-root,  j\Iarantacccc. 
It  is  imported  from  St.  Kitta 

Maize  Arrow-root  is  the  same  as  coin- 
flour. 

Rice  Arrow-root  is  the  starch  of  rice,  called 
also  rice  flour. 

The  same  remarks  apply  to  it  as  to  other 
starches.  It  consists  of  about  82  per  cent  puie 
starch. 

Tapioca  or  Cassava  is  the  starch  from  the 
Manihot  utilissima,  already  noted  as  the  source 
of  Brazilian  arrow-root. 

It  is  a native  of  tropical 


Fig.  230.— Wake-robin  {Arum 
maculatum). 


Fig.  231. — Tacca  i)innatiflda. 


Fig.  232.— Cassava  Plant 
{Manihot  utilissima). 


America,  and  is  also  cul- 
tivated in  India,  Africa, 
and  other  tropical  coun- 
tries. The  ])lants  contain 
a bitter  poisonous  sub- 
stance, which  is  removed 
by  washing.  The  root  is 
washed  and  scraped,  and 
then  reduced  to  a pulp 
by  being  rasped  or  grated. 

It  is  then  squeezed  to  remove  the  juice.  The 
])ulp  is  then  dried  and  forms  cassava  powder 
or  manioc.  Made  into  cakes  it  is  called  cas- 
sava bread.  The  cassava  meal  dried  on  hot 
jflates  forms  irregular  little  lumps,  and  this  is 
the  ta])ioc<a. 

Salep  or  Salop  is  the  dried  tubers  of  eleven 
species  of  orchid,  0.  mascula  (Fig.  ’2>2>2>),maculata, 
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latifolia,  morio,  and  others.  It  is  imported  from 
Persia  and  Asia  Minor,  and  is  largely  used  in 
Turkey  and  East- 
ern Europe  as  food. 

It  occurs  in  small 
oval  bulbs,  whitish- 
yellow  in  colour, 
hard,  and  semi- 
transparent, tast 
ing  like  gum  traga- 
canth,  and  with  a 
faint  peculiar  smell. 

It  is  ground  into 
powder  and  boiled 
with  water,  milk, 
and  sugar,  like  other  white  - puddings.  Its 
exact  composition  is  not  stated. 

SUGARS. 

Sugar  is  a compound  of  carbon,  hydrogen,  and 
oxygen.  There  are  two  chief  forms  of  it — the 
grape-sugars  or  glycoses,  and  the  cane-sugars, 
sucroses  or  saccharoses.  To  the  former  class 
belong  the  fruit-sugar,  to  which  specially  the 
name  glucose,  glycose,  dextrose,  or  grape-sugar 
is  given,  the  sugar  found  in  flesh  called  inosite, 
and  it  is  the  kind  of  sugar  passed  out  of  tlie 
body  in  the  disease  diabetes  (p.  303).  Laevulose, 
mannitose,  galactose  are  other  vai'ieties  of  grape- 
sugar.  Gi’ape-sugars  crystallize  with  difficulty 
forming  warty  little  masses,  or  not  at  all,  and  in 
tliis  they  are  markedly  distinguished  from  the 
cane-sugars,  which  form  beautiful  crystals.  The 
granular  appearance  of  honey  is  due  to  the  con- 
cretions of  the  grape-sugar  of  which  it  mainly 
consists. 

Of  cane-sugars  the  chief  examples  are  derived 
from  the  sugar-cane,  beet-root,  and  other  roots, 
and  the  birch,  and  maple.  Milk-sugar,  or  lactose, 
the  form  in  which  sugar  exists  in  milk,  and 
maltose,  a kind  of  sugar  formed  diu’ing  the  fer- 
mentation process  in  the  transition  to  glucose, 
also  belong  to  the  cane-sugar  group.  Cane- 
sugar  crystallizes  readily  in  prismatic  forms. 
It  is  more  sweetening  than  grape-sugar. 

Another  distinguishing  feature  is  that  grape- 
sugar  ferments  readily ; wdien  submitted  to  the 
action  of  yeast  it  is  transformed  at  once  into 
carbonic  acid  gas  and  alcohol.  On  the  other 
hand  cane-sugar  requires  first  to  be  converted 
into  grape-sugar  before  it  undergoes  fermenta- 
tion. Starch  i-equires  to  be  similarly  trans- 
formed. In  the  human  body  both  starch  and 
cane-sugars  require  similar  conversion,  under 
the  ferment  action  of  the  saliva  or  pancreatic 
juice,  before  they  are  available  for  purposes  of 


nutrition.  The  starch  is  first  transformed  into 
dextrin,  a gummy  substance,  having  the  same 
chemical  comj)osition  as  starch,  and  classed 
among  the  starches,  but  differing  from  it  in  be- 
ing completely  soluble  in  water,  and  then  the 
transformation  to  glucose  is  effected.  This 
same  transformation  of  starch  to  dextrin,  and 
dextrin  to  glucose,  is  effected  by  the  action  of 
the  diastase  of  the  wheat  grain  on  the  starch  of 
the  grain,  produced  during  germination. 

Cane-SUg’aP. — The  ordinary  sugar  of  com- 
merce is  obtained  from  the  sugar-cane  (Sac- 
charum  ojjicinarum'),  belonging  to  the  natural 
I order  of  the  grasses,  Graminacece.  It  is  a.  native 
of  India,  whence  it  was  transported  to  Cyprus 
about  the  middle  of  the  twelfth  century.  From 
Cyprus  it  reached  Madeira,  and  Avas  transported 
to  America  about  the  beginning  of  the  sixteenth 
century.  It  grows  18  to  20  feet  in  height,  has 
jointed  stems,  has  large  firm  thin  leaves  and 
numerous  flowers  (Fig.  234).  When  grown  for 


1,  stem  from  entire  plant  in  flourish.  2,  Cane  with  leafy  offset. 

3,  Piece  of  mature  cane.  4,  A spikelet  of  the  flourish. 

sugar,  however,  they  are  rarely  allowed  to  come 
to  flow^er,  young  plants  being  jn’oduced  by  oft'- 
sets  from  the  stem  of  older  ones.  It  is  in  the 
stem  of  the  cane  that  the  sugar  abounds,  the 
composition  of  the  stem  showing — 


Sugar 18  percent. 

Water 72'1  ,, 

Woody  fibre  and  salts 9'9  ,, 


From  many  other  plants  may  cane-sugar  be 
obtained.  The  stem  of  the  Chinese  sugar-cane 
{Sorghum  saccharatum)  contains  it  to  the  extent 
i of  9 to  9.^  per  cent.  “A  closely-allied  species, 
i called  imphee,  is  growm  by  the  Zulu  Kaffirs, 
and  yields  not  only  sugar  in  its  stems  but  much 
valuable  starchy  food  in  its  seeds.”  The  juice 


Fig.  233.— Salep  (Orchis  mascula). 
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from  the  stems  of  maize,  cut  shortly  after  flower- 
ing, contains  cane-sugar  to  the  extent  of  3 to  4 
per  cent.  The  stems  of  the  American  rock- 
maple  (Jeer  saccharinum)  yield  cane-sugar  in 
richest  quantity  in  early  spring.  Two  holes 
are  drilled  in  the  tree  about  20  inches  from  the 
ground,  and  wooden  spouts  driven  into  them, 
by  which  the  ascending  sap  flows  out  into 
troughs  placed  to  receive  it.  In  this  sap  cane- 
sugar  is  present  to  the  extent  of  2 per  cent. 
From  the  stem  of  the  sago-palm  (see  p.  585)  cane- 
sugar  has  also  been  extracted.  Jaggery  is  the 
name  applied  to  a sugar  obtained  from  the 
juice  of  vai’ious  palms,  the  cocoa-nut  palm,  the 
date-palm,  the  wild  date-palm  {Phoenix  sylves- 
tris),  and  Caryota  tirens,  an  inferior  sago-palm. 
In  roots  and  tubers  of  various  other  plants  is  it 
found.  Chief  of  these  is  the  beet-root,  the  sugar 
beet,  or  mangold -wurzel  {Beta  vulgaris).  It 
yields  7 to  11  and  even  14  per  cent  of  cane- 
sugar.  The  manufacture  of  beet-sugar  is  lai'gely 
carried  on  in  France,  Belgium,  and  Russia,  a 
total  of  700,000  tons  of  beet-sugar  being,  it  is 
said,  prepared  in  Europe  annually,  about  half 
the  total  European  import  of  cane-sugar.  Cane- 
sugar  may  also  be  obtained  from  hazel-nuts, 
walnuts,  coffee-beans,  and  locust-beans,  carob- 
beans  or  St.  John’s  bread,  which  contains  it  to 
the  extent  of  51  per  cent  (that  is,  the  dry  bean). 

The  following  terse  account  of  the  method  of 
preparing  sugar  from  the  cane  is  taken  from 
Watt’s  Dictionary  of  Chemistry.  The  ripe  canes 
cut  close  to  the  ground  and  stripped  of  the  leaves 
are  crushed  between  rollers,  and  the  expressed 
juice,  which  is  apt  to  run  quickly  into  fermenta- 
tion by  the  action  of  the  albuminous  matters 
which  it  contains,  is  purified  by  heating  it  in  a 
copper  boiler  to  about  140°  Fahr.,  with  a small 
quantity  of  lime.  The  impurities  then  form  a 
scum,  which  is  removed  as  fast  as  it  collects. 
The  juice,  when  sufficiently  clarified,  is  rapidly 
concentrated  to  about  23°  of  the  hydrometer, 
then  passed  through  cloth  filters  and  evaporated 
to  a very  thick  syrup,  which  is  run  into  shallow 
vessels  to  accelerate  cooling,  then  poured  into 
vessels  having  their  bottoms  pierced  with  holes 
which  are  kept  plugged.  The  syrup,  after  being 
left  at  rest  for  some  hours,  is  agitated  to  pro- 
mote the  crystallization  of  the  sugar,  and  as 
soon  as  it  has  set  into  a solid  mass,  the  plugs 
are  removed  to  allow  the  still  remaining  liquid 
to  run  off,  and  the  syrup  is  again  boiled  till  it 
no  longer  yields  any  crystals.  The  last  mother- 
liquors,  which  are  thick,  brown,  and  refuse  to 
crystallize,  are  called  molasses  or  treacle,  and 
are  used  chiefly  for  the  preparation  of  rum.  The 


solid  sugar,  obtained  as  above,  is  sent  to  Europe 
under  the  name  of  raw  sugar,  or  Muscovado 
sugar.  It  is  a yellowish  granular  powder,  still 
impregnated  with  treacle,  and  often  contamin- 
ated with  foreign  substances,  which  impart  to 
it  a more  or  less  disagreeable  taste;  hence  it  re- 
quires refining. 

The  formation  of  molasses  is  entirely  due  to 
the  conversion  of  cane-sugar  intouncrystallizable 
sugar  by  the  heat  to  which  the  juice  is  sub- 
jected; the  fresh  juice  of  sound  canes  contains 
nothing  but  crystallizable  sugar.  Great  im- 
provements have  recently  been,  effected  in  the 
methods  of  boiling  down  syrups,  especially  by 
the  use  of  vacuum-pans,  whereby  a beautiful 
crystallized  product  is  obtained  from  the  juice  at 
the  first  evaporation,  and  the  formation  of  mol- 
asses is  gi’eatly  diminished.  To  obtain  pure, 
colourless,  crystallized  sugar  from  raw  sugar,  the 
latter,  dissolved  in  about  a third  of  its  weight 
of  water,  is  mixed  with  a small  quantity  of  milk 
of  lime,  and  heated  to  the  boiling  point;  and 
the  juice  is  decanted  from  the  impurities,  which 
separate  in  the  form  of  a crust,  then  filtered 
through  bone-charcoal,  and  evapoiated  in  a 
vacuum-])an.  The  strongly  concentiated  juice  is 
made  to  crystallize  by  moderating  the  heat  and 
running  in  small  quantities  of  unthickened  juice, 
whereupon  a magma  of  sugar- crystals  imme- 
diately forms.  To  give  them  the  requisite  hard- 
ness, heat  is  again  applied,  the  crystalline  magma 
is  left  to  drain  in  the  sugar-loaf  moulds,  and  the 
formation  of  small  uniform  crystals  is  ])romoted 
by  stirring  and  breaking  up  the  crust  which 
forms  on  the  surface.  When  the  crystallization 
is  complete,  tlie  a])ex  of  the  mould,  which  has 
pi’eviously  been  closed,  is  opened,  to  allow  the 
syrup  to  drain  off,  and  that  which  remains  ad- 
hering to  the  crystals  is  displaced  by  pouring 
in  pure  sugar  syrup.  By  due  desiccation  (dry- 
ing) the  loaf-sugar  or  refined  sugar  of  commerce 
is  obtained. 

Formerly  the  clarification  of  the  syrup  was 
effected  by  adding  a certain  quantity  of  the 
serum  of  bullocks’  blood;  on  heating  the  syrup, 
the  albumen  of  the  serum  became  coagulated 
and  rose  to  the  surface,  carrying  with  it  the 
greater  part  of  the  impurities. 

When  it  is  not  desired  to  make  loaf-sugar  the 
uncrystallizable  syrup  is  removed  by  centri- 
fugal machines,  revolving  drums  covered  with 
fine  wire-gauze,  caused  to  turn  with  great  speed, 
by  which  the  syrup  is  thrown  out  through  the 
gauze,  while  the  si;gar  is  retained  in  tlie  drum. 

In  the  refining  process  treacle  and  golden 
syrup  are  obtained.  Treacle  is  the  uncrystal- 
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lizable  portion  separated  from  the  crystals  in 
the  draining  process.  It  contains  water,  some 
crystallizable  sugar  in  solution,  saline  matters 
and  impurities,  and  about  05  pei’  cent  of  un- 
crystallizable  or  fruit  sugar,  due  to  conversion 
of  cane  into  fruit  sugar  by  the  heat.  Syru]) 
is  clarified  treacle,  obtaiuetl  by  re-boiling  the 
treacle  and  filtering  through  animal  charcoal. 
Coloured  moist  sugars  are  less  refined  qualities, 
containing  more  water,  un  crystal  lizable  sugar, 
and  various  impurities.  Sugar  in  the  largest 
crystals  is  of  the  purest  kind;  sugar-candy  is  the 
purest  kind  of  sugar.  There  is  always  a propor- 
tion of  water  in  sugar,  roughly  indicated  by  the 
degree  of  moisture.  The  ])urest  white  sugar 
contains  99’92  per  cent  of  sugar,  the  remainder 
being  ’069  per  cent  of  absorbed  moisture,  1'02 
per  cent  of  ash.  In  inferior  qualities  the  quan- 
tity of  sugar  may  be  reduced  to  94,  88,  80,  and 
67  per  cent.  The  sweetening  qualities  of  sugar 
will,  therefore,  vary;  and  the  diminished  sweet- 
ening quality  of  the  inferior  kinds  is  mai'ked, 
because  of  the  considei’able  proportion  of  fruit- 
sugar  they  contain,  whose  sweetening  property 
is  much  less  than  that  of  cane-sugar. 

There  are  2800  grains  of  carbon  in  1 pound 
of  moist  sugar. 

Caramel  is  produced  from  cane-sugar  by 
heating  to  1600°  Fahr.,  by  which  water  is  driven 
off,  the  sugar  ceases  to  be  able  to  crystallize,  is 
dark  coloured,  and  becomes  bitter  in  taste.  It 
is  used  by  cooks  for  flavouring  and  colouring. 

Honey  is  a vegetable  pi’oduct.  It  is  the 
sweet  juice  produced  in  the  nectaries  of  plants 
at  the  base  of  the  petals.  It  appears  simply  to 
be  collected  and  stored  by  the  bees,  and  not  to 
undergo  any  chemical  change  while  it  I'emains 
in  the  honey-bag  of  the  bee,  which  is  a dilatation 
of  the  gullet  or  oesophagus.  The  quality  of  the 
honey  is  therefore  mainly  affected  by  the  nature 
of  the  plants  from  which  it  is  obtained.  “ In 
Scotland  the  best  honey  is  gathered  in  the 
months  of  June  and  July,  when  the  white 
clover  ( Trifolmm  repens)  is  in  bloom  ; and  what 
is  stored  in  spring,  or  rather  in  A]>ril  and 
May,  is  finer  and  better  flavoured  than  what 
is  obtained  in  autumn,  unless  the  bees  have 
been  during  the  latter  season  within  reach  of 
heath,  the  honey  from  which  is  of  a rich  wild 
flavour,  but  of  a darker  coloiu*.  The  quality  of 
honey  is,  of  cour.se,  much  influenced  by  the 
nature  of  the  ])lants  most  frequented  by  the 
bees.  The  famed  honey  of  Hymettus  derives 
its  excellence,  it  is  said,  from  the  wild  thyme 
growing  so  luxuriantly  on  the  celebrated  moun- 
tain from  which  it  derives  its  name;  that  of 


Narbonne,  from  the  wild  rosemary  {Rosmarinus 
officinalis).  The  white  Dutch  clover  and  the 
heath  have  been  already  noticed  as  furnishing 
honey  of  a superior  kiiul ; and  there  is  a district 
in  Galloway,  North  Hritain,  where  perhaps  the 
best  honey  in  the  kingdom  is  produced,  owing, 
it  is  sujjposed,  to  the  great  abundance  of  wild 
thyme  {Thymus  serpyllum)  with  which  the 
country  abounds.”  Honey  of  a deleterious 
nature  is  sometimes  met  with.  “ Towards  the 
close  of  the  year  when  flowers  become  scai’ce, 
and  in  those  parts  of  the  countiy  where  alders 
abound,  and  where  onions  and  leeks  are  culti- 
vated on  a large  scale,  and  allowed  to  run  to 
seed,  the  bees,  from  taste,  or  from  necessity,  or 
from  anxiety  to  complete  their  winter  stores, 
are  seen  to  feed  on  these  plants,  which  com- 
municates to  the  honey  a very  disagreeable 
flavour.  But  this  is  not  all.  The  fact  stated 
by  Xenophon  in  the  Retreat  of  the  Ten  Thou- 
sand, and  confirmed  by  Diodorus  Siculus, 
proves  that  there  are  plants  in  Asia  Minor 
which  give  to  the  honey,  not  only  disagreeable, 
but  poisonous  qualities.  He  tells  us  that  the 
soldiers,  having  eaten  a quantity  of  honey  in 
the  environs  of  Trebizonde,  were  seized  with 
vei’tigo,  vomitings,  &c.  This  effect  was  attri- 
buted to  the  rose-laurel  {Rhododendron  ponti- 
cum),  and  yellow  azalea  {Azalea  pontica).  Father 
Lambert!  also  assures  us  that  a shrub  of  Min- 
grelia  produces  a kind  of  honey  which  causes 
very  deleterious  effects.  It  is  quite  possible 
that  the  poisonous  juices  extracted  from  these 
plants  might  be  innocuous  to  the  bees  them- 
selves. . . . Sir  J.  E.  Smith  asserts  that  the 
nectar  of  plants  is  not  poisonous  to  bees,  and 
an  instance  is  given,  in  the  American  Philoso- 
phical Transactions,  of  a party  of  young  men 
who,  induced  by  the  prospect  of  gain,  having 
removed  their  liives  from  Pennsjdvania  to  the 
Jerseys,  where  there  are  vast  savannahs,  finely 
painted  with  the  flowers  of  the  Calmia  angusti- 
folia,  could  not  use  or  dispose  of  their  honey  on 
account  of  its  intoxicating  quality;  }'et  ‘the 
bees  increased  prodigiously;’  an  increase  only  to 
be  exjilained,  says  Dr.  Bevan  in  his  Honey-Bee, 
by  their  being  well  and  harmlessly  fed.” 

Bees  are  found  in  all  temperate  and  w’arm 
climates.  The  bee  cultivated  in  Europe  is  the 
Apis  mellifica ; the  red  honey  of  Surinam  and 
Cayenne  is  produced  by  the  Apis  amalthea; 
and  in  Madagascar  honey  of  a greenish  colour 
is  obtained  from  the  Apis  unicolor,  a black  bee. 

Honey  consists  of  cane-sugar,  fruit-sugar  or 
glucose,  and  inverted  sugar  (a  mixture  of  two 
varieties  of  glucose,  namely  dextrose  and  laevu- 
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lose).  Along  with  these  there  is  also  a trace  of 
flavouring  and  colouring  substances  and  wax. 
There  are  also  pollen  from  the  plant  “and 
invariably  minute  cpiantities  of  alcohol.”  The 
total  quantity  of  sugar,  mainly  grape  or  fruit 
sugar,  is  not  less  than  73  j^er  cent,  and  there  is 
not  more  than  27  per  cent  of  water. 

Virgin  Honey  is  the  term  applied  both  to 
honey  from  young  bees  that  have  never 
swarmed,  and  to  honey  obtained  from  the  comb 
without  the  aid  of  beat  or  pre.ssure,  simply  by 
allowing  it  to  drain  from  the  comb. 

Honey  which  has  been  kept  for  some  time,  or 
has  been  obtained  from  the  comb  by  the  aid  of 
pressure  and  heat,  crystallizes  owing  to  the  for- 
mation of  the  small  warty  masses  of  dextrose. 
It  is  less  delicate  in  flavour  than  clear  virgin 
honey. 

Mead,  or  metheglin,  is  an  alcoholic  liquor 
obtained  by  the  fei’inentation  of  honey,  varying 
in  sweetness  according  to  the  extent  to  which 
the  fermentation  has  been  carried.  It  was  a 
drink  much  consumed  in  England  in  olden 
times. 

Manna  is  a sugary  exudation  from  certain 
plants  and  trees,  especially  of  the  ash  tribe. 
The  manna  of  commerce  is  obtained  chiefly 
from  two  kinds  of  ash,  FvcixiTius  ornus  and 
Fraxinus  rotimdifolia,  by  making  incisions  in 
the  stems  of  the  trees.  The  juice  escapes  and 
dries  into  crystalline  masses,  which  are  collected. 
The  trees  are  cultivated  for  the  purpose  chiefly 
in  Sicily  and  Calabria.  A similar  substance 
can  be  obtained  from  the  common  ash  {Fraxinus 
excelsior').  Other  sugary  exudations,  known 
under  the  name  of  manna,  are  obtained  from 
other  sources,  Briangon  manna  from  the  leaves 
of  the  common  larch  {Larix  europcxci),  another 
from  Mount  Lebanon,  from  the  branches  of 
Pimis  cedrus.  Manna  is  also  yielded  by  the 
Eucalyptus  mannifera,  the  dwarf  oak,  tamarisk, 
and  other  plants.  That  of  the  last  named  is 
called  Manna  tamariscina,  or  Manna  Israe- 
litarum,  and  is  believed  by  Landerer  to  be  the 
manna  mentioned  in  the  Old  restament.  He 
informs  us  that  this  exudation  is  produced  by 
the  puncture  of  Coccus  mayinifcvus.,  an  insect 
inhabiting  the  trees  of  Tamar ix  mannifera, 
which  grow  abundantly  in  the  neighbourhood 
of  Mount  Sinai.  The  manna  exudes  as  a thick 
transparent  syrup,  covering  the  smaller  branches 
from  which  it  flows.  It  is  collected  by  the 
monks  of  the  district  in  the  month  of  August. 
The  collection  takes  place  very  early  in  the 
morning,  at  which  time,  owing  to  the  coolness 
of  the  night,  the  saccharine  juice  has  become  to 


some  extent  congealed.  The  tamarisk  manna 
is  eaten  in  Palestine  and  in  the  district  of 
Sinai  as  a delicacy.”  The  manna  may  be  shaken 
from  the  trees  on  which  it  has  collected  before 
sunrise,  into  cloths  spread  underneath.  It  is 
also  found  upon  sand  and  stones ; and  in  the 
state  in  which  it  is  found  it  resembles  coriander 
seed.  Honey-dew  is  a similar  sugary  exuda- 
tion found  on  many  plants,  jn'incipally  oak, 
elm,  plane,  lime,  beech,  and  fruit  trees  and  ever- 
green plants.  It  is  found  at  the  close  of  summer 
on  very  sultry  evenings. 

Manna  consists  largely  of  a j^eculiar  kind  of 
sugar,  called  mannite;  according  to  one  autho- 
rity 60  per  cent  is  mannite,  and  a large  per- 
centage of  uncrystallizable  sugar;  according  to 
another  analysis  the  tamarisk  manna  consists 
of  cane-sugar  55  per  cent,  inverted  sugar  25 
per  cent,  and  dextrin  (a  gum)  22‘5  per  cent. 

It  has  an  aromatic  flavour,  and  is  now  chiefly 
used  as  a mild  laxative  for  children,  from  60 
grains  up  to  ^ ounce  being  the  dose. 

VEGETABLE  OILS. 

Oil  is  yielded  by  a very  large  number  of 
vegetable  products,  from  nuts  like  the  palm- 
nut,  the  walnut,  almond,  hazel-nut,  ground-nut, 
from  other  fruits  like  the  olive,  and  especially 
from  seeds,  such  as  those  of  the  cotton  plant, 
mustard  seed,  cucumber  seed,  rape  seed,  &c. 

To  understand  the  richness  of  some  of  these 
in  oil  reference  need  only  be  made  to  the  tables 
on  pages  580  and  582,  where  it  is  found  that  the 
quantities  of  oil  yielded  by  100  pounds  of  the 
substances  are  very  great.  Thus — 

100  pounds  of 

Filberts  yield  over  66  pounds  of  oil. 

Walnuts  ,,  62  ,, 

Almonds  ,,  53  ,, 

Ground-nuts  ,,  50  ,, 

Cocoa-nuts  ,,  35  ,, 

To  these  we  may  add  the  following — 

100  pounds  of 


Palm-nut  (pulp)  yield  72  pounds  of  oil. 

Sesame  seeds 

51 

Olives  (kernels) 

J ) 

44 

> ) 

Linseed 

38 

Cotton  seed 

) > 

24 

) ) 

Sunflower  seeds 

22 

55 

Olive-oil  is  expressed  from  the  pulp  of  the 
ripe  olive,  the  fleshy  exterior  of  the  fruit.  The 
common  olive-tree  {Olea  europcea,  Fig.  235)  is 
a native  of  Syria,  and  is  cultivated  in  Italy, 
France,  Spain,  Turkey,  &c.  It  is  a pure  bland 
oil,  well  suited  for  domestic  purposes.  The  first 
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oil  pressed  from  the  ripe-  fruit  is  greenish  in 
colour,  and  is  the  finest — virgin  oil  it  is  called. 
Provence  oil  (produced  in  Aix),  Florence  oil, 
Lucca  oil,  Genoa  oil,  and  Gallipoli  oil,  are 


all  olive-oils  of 
good  quality,  the 
first  being  most 
esteemed.  Sicily 
oil  is  also  olive- 
oil  of  an  infe- 
rior quality,  and 
Spanish  oil  is 
the  worst  kind, 
being  used  for 
machinery.  The 
olive  fruit  itself 
is  not  only  used 
for  obtaining  oil 
but  is  preserved 
as  a pickle,  and 
used  after  dinner  to  refresh  the  palate  for  the 
taste  of  wine.  The  fruit  is  pickled  while  still 
green — the  ripe  fruit  is  black — it  is  soaked  in 
strong  soda  solution  to  remove  a bitter  principle, 
then  in  fresh  water,  and  afterwards  transferred 
to  a solution  of  salt  in  which  it  is  preserved. 

Palm-oil  is  mainly  used  in  Britain  as  a lubri- 
cant. It  is,  however,  used  on  the  Gold  Coast 


Fig.  235.— Olive  [Olea  europcea). 


Fig.  236.— Palm-oil  Tree 
[Eloeis  guineenais). 


Fig.  237. — Seaamum  orientale 
(Sesame). 


as  a butter,  and  when  pure  and  fresh  is  whole- 
some. It  is  obtained  from  sevei’al  species  of  palm, 
chiefly  the  oil-palm,  Elceis  guineemis  (Fig.  236), 
the  oil  being  expressed  from  the  fruit,  palm-nuts. 

Sesame-oil  is  a fine  bland  oil,  used  in  India 
as  an  article  of  food,  and  elsewhere  for  burning 
in  lamps,  as  well  as  for  adulterating  olive-oil. 
It  is  expressed  from  the  seeds  of  Sesamum  orien- 
tale (Fig.  237),  natural  order  Pedaliacece,  native 
to  India  and  also  cultivated  in  Egypt  and  Syria. 

Cotton-seed  Oil,  unlike  linseed-oil,  is  an  ex- 


tremely pleasant  oil,  and  fitted  to  be  used  as  a 
food-stuff.  It  is  cheaper  than  lard,  and  might 
with  great  advantage  be  used  instead  of  it  for 
cooking  in  oil.  “ The  very  best  lard,”  Williams 
says,  “or  ordinary  kitchen  butter,  eaten  cold  has 
moreof  objectionable  flavour  than  refined  cotton- 
seed oil.”  Moreover,  the  present  price  of  the  best 
refined  cotton-seed  oil  is  per  lb.,  while  lard 
costs  (5d.  per  lb.  wholesale.  It  is  exjiressed  from 
the  seeds  of  Gossypium  harbadense,  of  the  natural 
order  Malvacece. 

Cucumber-seed  Oil.  Common  cucumber 
(see  p.  574)  seeds  also  yield  an  oil,,  said  to  be 
of  delicious  and  delicate  flavour,  and  the  large 
cucumber  grown  on  the  African  coast  yields 
from  its  seeds  an  oil  which  “ far  exceeds  in 
flavour  the  finest  olive-oil.” 

Shea  or  Galam  Butter  is  a vegetable  fat 
obtained  from  the  nuts  of  Bassia  BarHi,  of  the 
natural  order  Sapotacece,  natives  of  India, 
Africa,  and  America.  The  sapodilla  plum  is 
the  produce  of  a species  of  the  same  order, 
which  is  rich  in  trees  and  shrubs  useful  for 
alimentary  purposes.  A species  of  the  same 
order  is  the  tree  which  produces  the  gutta 
percha  of  commerce,  Isonandra  giUta.  The 
nuts  of  Bassia  Parkii  are  shelled,  and  the 
kernels,  which  consist  almost  wholly  of  fat,  are 
boiled  with  water  and  pressed.  The  fat  is 
greenish  white,  and  solid  at  ordinaiy  tempera- 
tures, and  has  a mild  pleasant  flavour.  Many 
other  kinds  of  Bassia  yield  oils  which,  in  the 
Gaboon  and  elsewhere  ■where  they  are  ju’oduced, 
are  used  by  the  natives  as  an  external  applica- 
tion for  rheinnatism. 

III.  Condiments. 

Condiments  are  substances  which  are  not 
foods  in  themselves,  but  are  taken  with  foods 
for  the  purpose  of  aiding  their  flavour. 

The  chief  condiment  is  salt.  It,  however, 
stands  on  quite  a different  level  from  the  others. 
It  is  a necessity,  and  its  imjiortance  has  been 
already  dwelt  on  (p.  539).  The  other  condiments 
we  might  classify  in  the  following  way : — 

Acids : Vineg'ar,  lemon-juice,  pickles,  &c. 

Pungent  substances ; Pepper,  mu.stard,  ginger, 
curry,  horse-radish. 

Aromatics : Cinnamon,  nutmegs,  cloves,  allspice, 
mint,  mace,  parsley,  cardamoms,  thyme,  caraway, 
coriander,  angelica,  marjoram,  fennel,  dill,  anise, 
sage,  vanilla,  turmeric,  chervil,  cumin,  capers,  onion, 
garlic,  shallot,  chives,  savory,  tarragon. 

None  of  these  is  necessary  for  foods.  They 
are  added  for  the  purpose  of  giving  a fillip  to 
the  appetite,  and  whei'e  there  is  any  feebleness 
of  appetite  they  cause  more  food  to  be  eaten 
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than  would  otherwise  be.  They  also  relieve  the 
monotony  and  sameness  of  food,  and  where 
natural  a{)petite  is  wanting  they  act  beneficially 
in  this  way.  They  also  act  upon  the  mucous 
membrane  of  the  stomach,  and  stimulate  the 
how  of  blood  to  the  glands  and  of  gastric  juice; 
and  thus  undoubtedly  they  will  stimulate 
diarestion,  where  such  stimulation  is  needed. 
Vinegar,  by  the  adtlition  of  acid  which  it  makes, 
will  also  further  aid  digestion  where  the  acidity 
of  the  gastric  juice  is  too  feeble.  In  a state  of 
health,  however,  there  is  no  need  for  such 
stimulation,  and  if  they  are  resorted  to,  to  any 
gi’eat  extent,  specially  the  more  active  condi- 
ments, the  stomach  and  bowels  are  likely  to 
become  so  used  to  their  sharp  stimulating 
action  that  they  will  not  respond  to  any  less 
active  stimulant.  The  mere  entrance  of  the 
food  into  the  stomach  is,  in  health,  the  only 
incitement  required  to  promote  the  flow  of  the 
gastric  juice,  but  will  be  totally  insufficient  for 
the  stomach  accustomed  to  the  rousing  action 
of  spices,  curries,  and  aromatics  of  various  kinds. 
They  ought,  therefore,  always  to  be  employed 
with  great  moderation,  and  the  milder  of  them 
rather  than  the  more  active  and  pronounced. 
They  should  not  be  permitted  to  children  at  all. 

Vinegar  owes  its  acid  properties  to  acetic 
acid,  of  which  it  ought  to  contain  5 per  cent, 
that  is,  5 per  cent  of  the  ])ure  crystallizable 
acetic  acid,  which  is  also  called  glacial  acetic 
acid.  There  are  two  chief  jwocesses  by  which 
vinegar  is  made.  The  first  is  by  conversion  of 
alcohol  into  acid,  which  is  effected  by  the  acetic 
acid  fermentation,  now  known  to  be  due  to  the 
activity  of  an  organism,  the  Mij coderma  vini, 
just  as  alcohol  is  the  result  of  a fermentation 
due  to  the  activity  of  another  organism,  the 
Tonda  cerevisice  (p.  389).  So  that  vinegar  is 
made  from  sugar,  or  starch  which  has  been  con- 
verted into  sugar,  after  it  has  undergone  two 
fermentations,  first  into  alcohol  and  second  into 
acid;  and  the  souring  of  wines  is  the  result  of 
the  production  of  acid  by  the  agency  of  organ- 
isms which  have  gained  access  to  the  wine.  The 
material  from  which  vinegar  is  produced  by 
this  fermentive  process  is  either  wine  or  malt, 
and  thus  there  are  Wine-vinegar,  produced  on 
a large  scale  in  France,  and  Malt-vinegar,  pro- 
duced in  England.  The  .second  ])rocess  is  by 
the  destructive  distillation  of  wood.  Ihis  ])ro- 
duces  Wood-vinegar,  or  Pyroligneous  Acid. 
The  flavour  of  the  particular  vinegar  depends 
upon  its  source.  For,  besides  the  5 per  cent  of 
pure  acetic  acid  which  it  ought  to  contain,  and 
water,  which  makes  up  almost  the  remainder 


of  its  bulk,  there  are  present  in  minute  quantity 
various  substances  dependent  upon  the  source  of 
the  vinegar,  which  give  it  the  special  flavour  it 
may  possess,  as  well  as  salts,  extractive  matter, 
alcohol,  sugar,  gum,  and  probably  some  colour- 
ing matter  ])urj)osely  added  by  the  manufacturer. 
Flavouring  essences  are  also  frequently  added. 

Wine-vinegar  is  prepared  from  grape  juice 
and  inferior  new  wines,  that  made  from  white 
wine  is  specially  desired.  The  wine  is  kept  in 
large  casks  at  a fixed  temperature,  and  the  fer- 
mentation occupies  generally  a fortnight.  There- 
after the  vinegar  is  run  off  into  barrels,  in  which 
are  several  chips  of  birch  wood,  and  there 
clarified.  Or  the  wine  is  placed  in  large  casks 
containing  beech  shavings,  which  afford  space 
for  the  growing  organism,  and  when  the  wine 
has  become  converted  into  vinegar,  half  is  run 
off  and  the  cask  then  filled  up  with  more  wine,  so 
that  the  “ mother”  casks,  as  they  are  called,  are 
never  emptied,  and  the  process  of  manufacture 
goes  steadily  on. 

Malt-vinegar  is  obtained  from  a mixture  of 
malt  and  raw  barley,  mashed  with  water,  and 
allowed  first  to  undergo  the  vinous  fermenta- 
tion, and  subsequently  the  acetic  acid  fermenta- 
tion. A long  time — weeks  or  months— is  occu- 
pied in  the  process. 

Vinegar  may,  of  course,  be  made  from  sugar 
bv  submitting  it  to  the  double  fermentation.  It 
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might,  therefore,  be  called  sugar-vinegar. 

Wood-vinegar  is  made  by  heating  wood  in 
large  iron  cylinders,  which  are  connected  with 
condensers.  The  liquid  which  passes  over  from 
the  cylinders  coirsists  of  wood  sjnrit,  acetic  acid, 
water,  and  tarry  products.  By  redistillation 
the  pyroligneous  acid  is  sejDarated  out  in  a crude 
state,  containing  tarry  matter.  By  various 
chemical  processes  the  acetic  acid  is  separated 
from  the  tar  by  conversion  into  acetate  of 
sodium,  the  acetic  acid  then  liberated  by  de- 
composition with  strong  sulphuric  acid,  and 
finally  purified  by  distillation. 

Vinegar  usually  contains  some  sulphuric  acid, 
added  to  prevent  decomposition,  though  that 
has  been  shown  to  be  unnecessary,  and  allowed 
by  law  to  the  extent  of  one-thousandth  part  by 
weight.  It  is  usually  sold  in  four  degrees  of 
strength,  called  Nos.  18,  20,  22,  and  24,  of  which 
the  last  is  the  stinugest,  and  is  the  best  for  pick- 
ling. No.  22  is  the  best  for  the  table. 

Vinegar  is  used  by  itself,  also  in  the  prepara- 
I tion  of  sauces,  and  for  the  making  of  pickles, 
for  which  all  kinds  of  vegetables  may  be  used. 

! Copper  has  been  added  to  vinegar  in  order  to 
I give  the  vegetables  a bright  green  colour.  It 
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is,  of  course,  injurious,  and  its  presence  may  be 
detected  by  inserting  the  bright  blade  of  a steel 
knife,  which  will  become  coated  with  the  cop- 
pery colour.  It  is  useful  for  allaying  thiist 
and  checking  excessive  pei'spiration.  It  is  a 
popular  remedy  for  corpulence,  and  does,  when 
habitually  taken,  cause  diminution  of  stoutness 
to  occur,  but  by  interfering  with  the  digestive 
process  and  producing  a failure  of  nutrition. 
Used  regularly  for  such  a purpose  it  is  un- 
doubtedly hurtful. 

Lemon  and  Lime  Juiee  owe  their  special  | 
properties  to  the  presence  of  citric  acid,  which 
is  found  also  in  the  citron,  orange,  shaddock, 
and  other  fruits.  It  is  prepared  in  England, 
and  also  in  Sicily  and  the  West  Indies,  some 
brandy  being  added  to  the  juice  to  preserve  it, 
and  sometimes  it  is  preserved  by  simple  boiling. 
The  juice  should  contain  32l  grains  of  citric 
acid  in  each  fluid  ounce,  and  with  it  there  is 
malic  acid,  gum,  extractives,  and  watei’.  It  is 
an  agreeable  and  refreshing  beverage,  and  is 
regularly  employed  in  the  merchant  navy  as  a 
preventive  of  scurvy,  1 ounce  of  juice,  1 ounce 
of  sugar,  and  half  a pint  of  water  being  daily 
served  out  to  each  of  the  crew.  An  ai’tificial 
lemon  beverage  may  be  prepared  by  dissolving 
552  gi’ains  of  citric  acid  in  a pint  of  water  and 
flavouring  with  essence  of  lemon ; or  the  follow- 
ino-;  II-  oz.  citric  acid,  45  grains  carbonate  of 
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potash,  21  oz.  white  sugar,  dissolved  in  1 pint 
of  cold  water,  flavoured  with  essence  of  lemon 
or  the  rind  of  a lemon,  and  after  24  hours 
strained  through  a hair-sieve  or  piece  of  muslin. 

Pepper  is  the  fruit  of  a set  of  herbs  belong- 


Fig.  238.— Black-pepper  Fig.  239.— Bong-pepper 

{Piper  nipruni).  (Piper  longum). 

ing  to  the  natura^  order  Pt'peracecB,  or  pepper- 
worts,  which  flourish  in  the  tropics.  Black- 
pepper  is  the  fruit  of  Pijoer  nigrum  (Fig.  238), 
dried  while  still  unripe.  The  plant  is  a climb- 
ing one,  supporting  itself  on  other  trees,  and 
growing  to  a height  of  8 to  12  feet.  Its  berries 
pass  from  the  green  to  the  red  stage  and  then 


become  black,  but  jmevious  to  this  they  are  gath- 
ered and  dried  in  the  sun;  they  occur  in  small 
clusters,  20  to  50  in  each.  White-pepper  is 
the  same  fruit  deprived  of  its  outer  husk.  The 
best  black-pepper  comes  from  Malabar ; but 
what  is  sold  in  tlie  shops  consists  of  a mixture 
of  berries  from  different  localities — Malabar, 
Penang,  Sumatra,  &c.  Long-pepper  is  the 
fruit  of  P.  longum  (Fig.  239),  native  to  Java, 
Malabar,  and  Bengal.  Jamaica-pepper,  or 
Allspice,  or  Pimento  (Fig.  240),  is  the  berry  of 

Eugenia  pimenta,  be- 
longing to  the  Myrtaceoe 
order,  to  which  cloves, 
cajeput,  guava,  and  euca- 
lyirtus  belong.  It  is  im- 
ported from  Jamaica.  Its 
peculiar  aroma,  supposed 
to  resemble  a mixture  of 
cinnamon,  cloves,  and 
nutmeg,  have  earned  for 
it  the  name  of  allspice. 
Cayenne-pepper  is  made 
from  the  powdered  pods 
of  Gajpsicum  annuum,  of  the  same  order  as  potato, 
Solanacece.  It  is  sold  entire  under  the  name  of 
Chillies.  It  is  native  to  America,  and  is  im- 
ported chiefly  from  Zanzibar  and  Natal.  Guinea- 
peppei’,  cherry -pepper,  bell-i^epper,  goat-pepper 
are  all  obtained  from  different  kinds  of  Capsicum. 

All  these  substances  owe  their  peculiarities  to 
the  presence  of  an  essential  oil,  which  in  black 
and  white  pepper  exists  to  nearly  2 per  cent. 

Mustard  is  the  flnely  ground  seeds  of  Sinapis 
nigra  or  alha,  black  or  white  mustard,  or  a mix- 
ture of  both.  They  belong  to 
the  cruciferous  order.  From 
the  white  mustard  36  per  cent 
of  a clear  yellow  odourless  oil, 
void  of  all  pungency,  can  be 
expressed,  and  from  the  black 
mustard  18  per  cent.  If  the 
flour,  left  from  the  black  mus- 
tard, be  moistened  with  water 
a volatile  oil  is  formed,  which 
did  not  pi’eviously  exist,  to 
which  the  pungent  qualities 
are  due,  and  which  is  devel- 
oped, owing  to  the  moistening, 
from  a substance  called  inyronic  acid.  White 
mustard  contains  no  such  acid,  and  does  not 
develop  pungency  by  moistening.  This  volatile 
oil  is  produced  only  to  the  extent  of  2 per  cent. 

Horse-radish  (p.  572)  belongs  to  the  same 
order  as  mustard,  and  yields  a volatile  oil 
similar  to  that  of  black  mustard. 

38 


Fig.  241. — Mustard 
(SiJiapis  nigra). 
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Fig.  242.— Ginger  Plant 
{Zingiber  officinale). 


Ginger  is  the  scraped  and  dried  root  of  Zingi- 
ber officinale  (Fig.  242),  of  the  order  Zingihera- 
cece,  tropical  plants,  widely 
ciiltiv'ated  in  East  and  West 
Indies,  China  and  Africa. 

Curry  of  Ceylon  is  said 
to  be  a mixture  of  the  fol- 
lowing: a piece  of  green 
ginger,  two  fragments  of 
garlic,  a few  coriander  and 
cumin  seeds,  six  small  onions, 
one  dry  chilli,  eight  pepper- 
corns, a small  piece  of  tur- 
meric, half  a dessert-sj^oon- 
ful  of  butter,  half  a cocoa- 
nut,  and  half  a lime;  to  have 
it  in  perfection  it  should  be 
made  on  the  day  on  which 
it  is  to  be  cooked.  Ordinary  curry  powder  is 
a mixture  of  turmeric,  black-pepper,  coriander 
seeds,  cayenne,  fenugreek,  cardamoms,  cumin, 
gingei',  allspice,  and  cloves. 

Belonging  to  the  ginger  order  are  some  of 
the  aromatic  condiments. 

Turmeric  is  an  example,  the  root-stock  of 
Curcuma  longa,  an  East  Indian  plant,  imported 
chiefly  from  Bengal  and  Peru.  It  is  used  both 
as  a dye,  of  a yellow  colour,  and  also  as  a condi- 
ment in  powder.  Its  odour  is  due  to  an  essen- 
tial oil,  which  it  contains  to  the  extent  of  1 per 
cent. 

Cardamoms  are  also  aromatic  fruits  of  the 
ginger  order.  The  medicinal  cardamoms  are 
derived  from  Elettaria  {Alpinia)  Cardamomum, 
Malabar  cardamoms.  A large  kind  {Amonntm 
angusti  folium)  comes  from  Madagascar,  a 
smaller  {Amomum  cardamomum)  from  Sumatra. 
Grains  of  Paradise  or  Ceylon  cardamoms  be- 
long to  the  same  order,  and  are  the  fruit  of 
Amomum  melegueta,  a West  African  plant. 

Of  the  aromatic  group  the  following  belong 
to  the  natural  order  Embelliferce : — 

Parsley  {Apium  Petroselinum)  is  a native  of 
Sardinia,  yielding  both  a fixed  and  volatile  oil. 

Fennel  {Foeniculum  vulgare)  grows  wild  on 
tlie  Mediterranean  shores,  of  which  both  seeds 
and  leaves  yield  an  essential  oil : chopped  leaves 
are  sometimes  served  in  melted  butter  to 
mackerel : cordials  are  flavoured  with  the  fruit. 

Cumin  (Cuminum  is  native  to  Egypt 

and  Syria ; the  es.sential  oil  of  cumin  is  used  for 
flavouring  cordials,  and  is  obtained  from  the 
seeds : cumin  resembles  fennel. 

Dill  {Anethum  graveolens),  native  to  Southern 
Europe,  very  much  resembles  fennel.  Its  essen- 
tial oil  dissolved  in  spirit  yields,  when  diluted 


mi, 


Fig.  243.— Coriiiiiiier  {Conan- 
drum  sativum). 


with  water,  dill  water,  a useful  and  harmless 
agent  for  dispelling  wind  from  the  bowels  of  chil- 
dren. 

Anise  {Pimpinella  anisim)  is  native  to  Asia 
Minor  and  Egypt,  and  cultivated  in  Spain  and 
Malta.  The  fruit  contains  2 per  cent  of  essen- 
tial oil,  used  for  flavouring  cordials : sugar  fla- 
voured with  the  oil  is  used  for  flatulence. 

Caraway  {Carum  Carui)  has  a root  like  carrot 
or  pai’snip,  and  may  be  used  as  they  are : seeds 
are  imported  from  Holland : an  essential  oil  is 
yielded  by  the  seeds,  and 
is  used  for  flavouring 
cakes,  confectionery,  cor- 
dials, &c. 

Coriander  {Corian- 
drum  sativum),  native  to 
Southern  Eui'ope,  is  cul 
tivated  in  France : the 
seeds  are  used  and  yield 
also  an  essential  oil. 

Ang'eliea  {Archangel- 
ica officinalis),  found  in 
Northern  Eui'ope,  possesses  a large  fleshy  aro- 
matic root,  which  is  boiled  in  syrup  and  used  as 
a sweetmeat ; the  seeds  are  used  as  flavouring 
agents  for  cordials,  &c. 

Chervil  {Anthriscus  cerefolium)  or  garden 
chervil,  native  to  Britain,  a hairy  herb,  is  used 
for  flavouring  soups  and  salads ; sweet  chervil 
is  Myrrhis  odorata. 

The  natural  order  Lahiatce  yields  a large 
number  of  sweet,  savoury,  or  pot  herbs  : — 

Mint  or  Spearmint  {Mentha  viridis)  and 
peppermint  {AL  piperita)  and  pennyroyal-mint 
(J/.  pulegium)  all  yield  essential  oils. 

Thyme  {Thyma  vulgaris),  a Mediterranean 
shrub;  wild  thyme  {T.  Serpyllum)  is  a British 
plant : the  essential  oil  is  called  origanum  oil. 

Marjoram  {Origanum  vulgare)  is  a native  of 
Britain  : sweet  rnarjoi'ani  is  0.  marjorana,  and 
is  much  used  for  culinary  purposes  because  of 
its  fragrance. 

Sage  {Salvia  officinalis),  native  of  Southern 
Europe,  is  a garden  plant;  wild  sage  {S.  Ver- 
benaca)  is  a native  of  Britain,  and  also  meadow- 
sage  {S.  pratensis). 

Sweet  Basil  {Ocymum  basilicum),  native  of 
India,  is  specially  used  in  France  for  flavouring 
soups,  sauces,  &c.,  like  the  other  pot-herbs. 

Savory  {Satureia  hortensis)  is  a garden  shrub 
cultivated  in  Europe  for  seasoning  sauces. 

To  the  order  Liliacece  belong  the  following: — 

Garlic  {A  Ilium  sativum),  a bulbous  perennial, 
native  to  Southern  Europe,  much  resembles 
onion,  but  is  of  stronger  flavour  and  odour:  the 
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bulb  consists  of  ten  or  twelve  “ cloves  ” inclosed 
in  a tough  coat. 

Shallot  or  Eschalote  {Allium  ascalonicum)  is 
a native  of  Palestine,  especially  near  Ascalon : 
it  is  one  of  the  mildest  of  the  onion  tribe. 

Chives  or  Gives  {Allium  schoenoprasum)  is 
native  to  Britain,  and  is  used  as  are  leeks  or 
onions. 

Capers  are  the  flower -buds  of  Capparis 
spinosa,  of  the  natural  order  Capparidacece, 
growing  in  the  south  of  Europe  : it  is  a low  wall 


Fig.  244.— Caper  [Capparis 
spinosa). 


Fig.  245. — Cinnamon  (Cinna- 
momum  zeylanicum). 


plant,  of  which  the  flower -buds  are  collected 
before  expanding  and  placed  in  vinegar. 

Cinnamon  and  Cassia  are  derived  from  the 
bark  of  a tree  of  the  genus  Cinnamomum,  of  the 
order  Lauracece.  The  former  is  yielded  by  C. 
zeylanicum,  an  evergreen  tree  of  Ceylon,  Bor- 
neo, Sumatra,  and  the  coast  of  Malabar.  It  is 
in  the  form  of  quills,  the  inner  bark  stripped 
from  two-year-old  shoots.  Cassia  is  a Chinese 
species,  the  unripe  fruit  of  which  is  “ cassia 
buds.”  White  cinnamon  comes  from  a different 
order,  being  the  bark  of  a We.st  Indian  tree, 
Canella  alba,  of  the  order  Canellacece.  It  is 
also  an  aromatic. 

Nutmeg’S  are  the  kernel  of  the  fruit  of  Myris- 


Fig.  246.— Nutmeg  [Myristica  moschata). 


tica  fragrans,  of  the  order  Myristicaceoe.  The 
nut  is  within  the  fleshy  fruit,  and  is  surrounded 


by  an  arillus  or  extra  covei’ing.  This  when 
dried  and  ground,  is  known  as  Mace.  The  tree 
grows  in  the  East  and  West  Indies,  Banda 
Isles,  Sumatra,  Brazil,  &c.  The  nutmeg  yields 
G per  cent  of  an  essential  oil  of  a powerfully 
aromatic  taste.  Mace  yields  Ah  per  cent  of  an 
aromatic  oil. 

Cloves  are  the 
dried  flower-buds 
of  Eugeniacaryo- 
phyllata,  of  the 
myrtle  order.  It 
is  a handsome 
evergTeen  tree, 
native  to  the  Mo- 
luccas, and  cul- 
tivated in  Zan- 
zibar and  West 

Indies.  The  buds  are  rich  in  a volatile  oil — 
oil  of  cloves — yielded  by  other  parts  of  the  plant 
also. 


Fig.  247.— The  Clove  Plant. 


TarPagon  {Artemisia  dracuncxdus)  belongs 
to  the  Compositce  order,  native  to  Siberia,  and 


cultivated  in  France. 
Wormwood  belongs 
to  the  same  species; 
also  mugwort  and 
southernwood.  In 
France  it  is  used  for 
flavouring  vinegar 
and  salads. 

Vanilla,  so  much 
used  in  the  form  of 
an  essence  for  flavour- 
ing purposes,  is  de- 
rived from  the  pods 
of  an  orchid,  specially 
Vanilla  planifolia, 
native  to  tropical 
America.  It  can  now 
pines. 


be  made  artificially  from 


Animal  and  Vegetable  Foods  Compared. 

It  will  now  be  of  interest  to  contrast  animal 
and  vegetable  foods  from  the  point  of  view  of 
their  nutritive  value  so  far  as  that  is  indicated  by 
their  chemical  composition.  This  will  be  best 
done  by  taking  typical  foods  representative  of 
each  class.  The  following  table  shows  the 
composition  of  various  foods,  selected  from 
tables  already  given,  and  chosen  because  of 
their  representative  character.  The  watei',  saline 
constituents,  fibre,  &c.,  have  been  omitted,  and 
only  the  percentages  of  the  useful  nutritive 
ingredients  given. 
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Average  Percentage  Composition  of  various  Animal  and  Vegetable  Foods. 


Lean 

Beef. 

Fowl. 

Eggs. 

Cows’ 

Milk. 

White- 

fish. 

White 

Bread. 

Scotch 

Oatmeal. 

Haricot 

Beans 

(dried). 

Potato. 

Cabbage. 

Figs 

(dried 

Turkey). 

Sago. 

Nit.rnfypnons  

19-3 

22-65 

14-0 

4-65 

18-5 

6-82 

16  1 

20-81 

2-3 

1 89 

6-1 



Carbo-hydrates(sugar,  [ 
starch,  Ac. ) ) 

0 0 

4-28 

52  34 

63 -0 

53  63 

19-7 

4-87 

65-9 

80  0 

Fat  

3 6 

311 

11-0 

3-50 

3-0 

•77 

10-1 

2-28 

0-3 

0-20 

0 9 

— 

Totals 

22  9 

25-76 

25-0 

12-43 

21-5 

59-93 

89  2 

76  72 

22-3 

6-96 

72-9 

80  0 

If  now,  using  this  table,  we  reckon  np  the 
total  nutritive  material  contained  in  each  of 
these  materials,  and,  instead  of  expressing  the 
result  in  percentages,  express  it  per  pound,  we 
get  results  tabulated  in  the  table  that  follows. 

Total  Nutritive  Material  in  1 lb.  of  the  folloiving 


Substances : — 

Oatmeal •892  of  a lb.,  or  fully  14J  ounces  in  the  lb. 

Sago '800  ,,  „ 12J  ,, 

Haricot  beans. . . '767  „ „ 12J  ,, 

rigs '729  ,,  „ Hi  .1 

White  bread '599  ,,  ,,  9i  .. 

Fowl '257  „ ,,  4^  ,, 

Eggs -250  „ or  exactly  4 „ 

Beef -229  „ or  fully  3J- 

Potato 223  ,,  „ 3i  ,, 

Fish -215  „ or  barely  3i 

Milk -124  „ „ 2 

Cabbage '009  ,,  „ ItV  >> 


This  method  of  estimating  total  nutritive  in- 
gredients in  the  pound  is  not,  however,  entirely 
satisfactory,  as  a glance  at  tlie  table  shows. 
Oatmeal  reigns  there  pre-eminent,  and  rightly 
so.  Tested  in  any  way  one  pleases,  it  main- 
tains its  pre-eminence  as  the  most  nourishing 
food  that  can  be  found,  as  a half  more  nourish- 
ing than  white  bread,  weight  for  weight,  and 
twice  more  nourishing  than  beef.  But  this 
method  of  calculation  places  sago  second  in  the 
list,  and  that  pre-eminence  is  undeserved.  It 
is  quite  true  that  one  pound  of  sago  contains 
12|  ounces  of  nutritive  material,  but  that  is 
entirely  in  the  form  of  starch,  no  albuminoid 
material  being  present,  so  that,  wliile  of  great 
value  as  an  energy-producing  food,  it  is  useless 
for  tissue  repair.  If,  then,  we  sepai’ate  out  the 
total  nutritive  material,  and  estimate  how  much 
of  it  is  nitrogenous  or  albuminoid  material,  and 
how  much  is  fat  and  carbo-hydrate,  we  shall  see 
at  once  the  relative  value  of  the  different  foods 
(1)  for  tissue  growth  and  repair,  and  (2)  for 
liberation  of  energy — fats  and  carbo-hydrates 
going  together  for  this  purpose.  The  result  is 
shown  in  the  next  tables. 

Tissue  forming  Material  in  1 lb.  of  the  following 
Substances: — 

Fo-wl 3tV  ounces  per  lb. 

Haricot  beans 3^^  ,y 

Beef 3 >> 


Fish 

2f^' ounces  per  lb. 

Oatmeal 

2h 

Eggs 

n 

Bread 

1 (fully)  ounce  per  lb. 

Eigs 

1 (scarcely)  ,, 

Milk 

I (barely)  of  an  oz.  per 

Potato 

Cabbage . . . . 

Sago 

N othing. 

Enerqy-yieldinq  Material  in  1 lb.  of  the  following 
Substances : — 

Sago 

ounces  per  lb. 

Oatmeal 

Figs 

Beans  

9 (barely)  ,, 

Bread 



Potato 

Eggs 

If 

Milk 

li 

Cabbage . . . 

of  an  ounce  per  lb. 

Beef 

1 (hilly)  „ 

F owl 

(barely)  ,, 

Fish 

We  may  observe  further  that  if  complete 
justice  were  to  be  done  in  such  a comparison  as 
this,  a distinction  would  require  to  be  drawn 
l)etween  those  food-stuffs  whose  energy-yielding 
material  consisted  largely  of  fat,  and  those 
whose  energy-yielding  material  consisted  almost 
exclu,sively  of  starch.  We  have  seen  (p.  532) 
that,  weiglit  for  weight,  fat  yields  fully  twice 
the  energy  that  starch  does.  Thus  the  12| 
ounces  of  energy-yielding  material  in  sago  are 
all  starch,  while  in  oatmeal  of  the  ll/yths 
energy  - yielding  substance,  ly^gths  are  fat. 
Counting  the  1 j%ths  fat  to  be  equal  to  3fgths 
starch  (and  it  is  fully  that),  then  the  oat- 
meal would  contain  really  13^(7ths  energy- 
yielding  material  as  starch,  and  would  thus 
liead  the  list.  In  the  same  way  eggs  would 
take  a much  higher  place,  because  its  If  ounces 
of  energy-yielding  substance  are  all  fat,  equal 
to  something  like  4 ounces  of  starch,  or  even 
more.  They  would  thus  rank  above  potatoes, 
whose  energy-containing  material  is  almost  ex- 
clusively starch.  Beef,  fowl,  &c.,  would  thus 
also  take  higher  places,  because  of  the  3 to  3^ 
per  cent  of  fat  they  contain. 

The  result  of  such  a comparison  is  to  show 
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that  the  vegetable  foods  contain  the  gieatest 
amount  of  nourishment  in  a given  weight,  ami 
to  give  them  a position  as  energy-yielding  foods 
to  which  none  of  the  animal  foods  can  appioach, 
but  also  to  indicate  that  animal  foods  possess  a 
value  for  growth  and  repair  of  tissue  which 
excels  all  vegetable  foods,  and  is  only  approached 
by  beans  (and,  of  course,  foods  of  the  same 
kind,  such  as  peas  and  lentils)  and  oatmeal. 

We  must  not,  however,  stop  at  this  point. 
These  considerations  arise  from  viewing  the 
chemical  composition  of  the  vaiious  food-stufts. 
We  must  not  forget  to  consider  them  from  the 
point  of  view  of  the  human  body,  which  desires 
to  extract  from  them  this  nourishment  which 
they  contain]  in  sliort,  we  need  to  consider  the 
digestibility  of  the  various  materials.  The 
result  is  to  modify  very  materially  the  position 
that  chemical  considerations  give  to  some  of 
the  vegetable  foods,  and  notably  to  beans,  peas, 
&c.  In  particular,  the  tissue-repairing  material 
they  contain  is  less  readily  extracted  from  them 
than  from  most  animal  foods,  and  the  extraction 
involves  greater  waste  material  to  be  expelled. 
When  such  considerations,  and  they  are  de- 
tailed on  p.  604,  are  taken  into  account,  the  in- 
evitable conclusion  is  that  for  the  yielding  of 
material  for  growth  and  repair  of  tissues 
animal  foods  are  unapproached  except  by  oat- 
meal. 

THE  ADULTERATIONS  OF  FOOD-STUFFS, 
AND  UNWHOLESOME  FOOD. 

Adulteration  consists  in  the  addition  of  some 
substance  foreign  to  the  food-stuff,  not  acknow- 
ledged in  its  sale  and  not  necessary  for  its 
manufacture  or  pi'eservation.  Such  substance 
is  usually  added  to  increase  the  profit  on  the 
sale  of  tlie  article  by  adding  to  its  weight,  such 
as  water  injected  into  beef  or  added  to  milk,  and 
plaster  of  Paris  added  to  flour ; or  an  inferior 
and  cheaper  article  is  added  closely  resembling 
the  fine  quality,  such  as  potato  starch  to  dour  or 
St.  Vincent  arrow-root,  or  mai’garine  to  butter; 
or  the  adulteration  is  for  the  purpose  of  enhanc- 
ing the  appearance  of  the  article  sold,  such  as 
alum  to  give  whiteness  to  bread,  or  copper  to 
brighten  the  appearance  of  preserved  green 
vegetables,  or  colouring  matter  such  as  annatto 
to  butter. 

The  detection  of  adulteration  and  its  nature 
are  the  work  of  expert  chemists,  but  a few 
simple  domestic  methods  for  some  of  the  best- 
known  articles  may  be  usefully  mentioned  here. 

The  detection  of  the  addition  of  water  to  milk 
has  been  mentioned  on  p.  551,  and  to  butter  on 


p.  556.  The  pi’esence  of  solid  matter  in  milk, 
such  as  chalk  or  starch,  to  give  increased  opacity 
to  milk,  is  detected  by  the  microscope. 

Bread.  “There  is  little  adulteration  of  bread,’' 
says  Wynter  Blyth,  “save  with  alum.  The  long 
and  formidable  list  of  substances  supposed  to 
be  used  by  fraudulent  bakers,  such  as  sulj)hate 
of  copper,  peas,  beans,  &c.,  is  drawn  from  rare 
instances,  or  fiom  times  of  famine,  or  is  based 
upon  theory  rather  than  observation.  Bakers’ 
bread  in  this  country,  taking  it  as  a whole,  is 
of  fair  purity  and  is  wholesome.  Where  the  cus- 
tomer is  cheated  is  mainly  in  weight;  here  there 
are  really  serious  and  continuous  frauds.  Not- 
withstanding inspectors  of  weights  and  mea- 
sures, such  frauds  are  practically  unchecked, 
and  only  limited  by  the  prudential  conscience  of 
the  baker.”  Blyth  recommends  a ready  method 
of  detecting  alum  in  bread,  which  it  will  be 
well  to  give,  as  it  is  of  very  simple  application. 
“ The  materials  required  for  the  test  are  a solu- 
tion or  tincture  of  logwood,  to  which  a sufficient 
quantity  of  carbonate  of  ammonia  has  been 
added  to  render  it  strongly  alkaline,  and  some 
slips  of  gelatin.  A slice  of  the  bread  is  then 
crumbled  into  a glass  and  covered  with  pure 
water,  a slip  of  gelatin  is  added,  and  the  whole 
allowed  to  stand  overnight.  In  the  morning 
the  swollen  and  softened  slip  of  gelatin  is  re- 
moved and  stained  with  the  ammoniacal  log- 
wood. If  no  alum  is  present,  the  gelatin  will 
be  of  a dark  pink  or  red  colour;  but  if  the 
bread  contain  alum,  the  gelatin  will  be  col- 
oured various  shades  of  blue,  from  a barely - 
perceptible  purple  up  to  quite  a decided  blue, 
according  to  the  quantity  of  alum  present.” 
The  same  solution  of  logwood  simply  painted 
over  a ])iece  of  susi)ected  bread  will  indicate  by 
a blue  colour  if  alum  be  present. 

Flour,  Arrow-root,  Ground  Rice,  &c.,  are 
examined  for  adulteration  by  means  of  the  mi- 
croscope. The  starch  granules  of  all  these  sub- 
stances are  quite  peculiar  in  form,  and  to  one 
accustomed  to  the  use  of  the  microscope  the  de- 
tection of  mixtures, 
&c.,  would  be  com- 
paratively easy.  Any- 
one who  wished  to  ex- 
amine flour,  &c.,  of 
various  kinds  in  this 
way  ought  first  to 
provide  himself  with 
samples  of  the  real  aiticle,  whose  purity  was 
l)eyond  doubt,  for  the  purpose  of  comparison. 
He  should  have  a sample  of  pure  wheat 
starch  (Fig.  249),  pure  potato  starch  (Fig.  250), 


Fig.  249.— Starch  Grain— Wheat. 
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Fig.  250.— Potato  Starch  Granules. 


pure  Bermuda  ai'row  - root,  Canna  arrow- 
root,  tous-les-mois  (Fig.  251),  &c.  The  differ- 
ences in  the  appearances  of  these  different 
starches  are  considerable,  as  the  figures  show. 
But  careful  measure- 
ment of  the  size  of  the 
granules  is  also  impor- 
tant, and  this  can 
readily  be  effected  by 
microscopic  methods; 
and  finally  polarized 
light  is  differently 
affected  by  different  starch  grains.  A polari- 
scopic  apparatus  for  fitting  to  a microscope  is 
easily  obtained;  and  thus  a complete  examina- 
tion can  easily  be  conducted.  By  such  means 
the  adulteration  of 
flour  (Fig.  249)  with 
cheaper  potato  starch 
(Fig.  250)  is  readily  de- 
tected, and  so  on  ; and 
particles  of  foreign 
material,  such  as  sul- 
phate of  lime,  &c.,  can 
also  be  observed.  The 

flour  needs  little  preparation  for  examination. 
A few  grains  of  it,  or  the  arrow-root,  or  what- 
ever kind  of  flour  it  be,  are  shaken  up  with  a 
few  drops  of  water  in  a small  clean  phial.  A 
drop  is  placed  on 


Fig.  251.— Tous-les-mois. 


Fig.  252. — Bermuda  Arrow-root* 


Fig.  253.— St.  Vincent  Arrow-root. 


Fig.  254.— Port  Natal  Arrow-root. 


the  centre  of  a glass 
slide  and  covered 
with  a cover-glass, 
and  then  placed  on 
the  stage  of  the 
microscope.  Gly- 
cerine is  sometimes 
used  instead  of 
water,  but  it  makes 
the  starch  granules 
too  transparent. 

The  three  accom- 
panying figures 
(252-254)  show  the 
starch  grains  of 
three  different 
arrow -roots,  the 
hilurn  (/t)in  Fig.252 
being  slit- like  or 
conical  at  the  large 
end  of  the  grain, 

but  less  distinct  in  St.  Vincent  arrow-root,  and 
still  less  distinct  in  Port  Natal  arrow-root.  These 
granules  could  not  be  confounded  with  wheat 
flour  granules  (Fig.  249),  nor  yet  with  the 
granules  of  potato  starch.  In  the  latter  the 


Fig.  255.— Starch  Grain- Beau  Flour. 


hilum  is  at  the  small  end  of  the  grain,  and  the 
granules  are  much  larger.  The  two  following 
figures  show  the  granules  of  bean  flour  and  rice 
flour,  sometimes  used  as  adulterants  of  wheat 
flour. 

Oatmeal  is 
adulterated 
with  barley- 
meal,  and  also 
with  rice  and 
maize ; and 
these  adulter- 
ations, which, 
according  to 
Dr.  Hassall, 
are  very  ex- 
tensive, may 
be  detected  by 

means  of  the  ng.  255.- starch  Grain- Itice. 

microscope. 

Unwholesome  Meat.— Good  meat, according 
to  Dr.  Letheby,  possesses  the  following  charac- 
ters:— 1.  It  is  neither  of  a pale  pink  colour  nor 
of  a deep  purple  tint,  for  the  former  is  a sign 
of  disease,  and  the  latter  indicates  that  the  ani- 
mal has  not  been  slaughtered,  but  has  died  with 
the  blood  in  it,  or  has  suffered  from  acute  fever. 

2.  It  has  a marbled  appearance,  from  the  rami- 
fications of  little  veins  of  fat  among  the  muscles. 

3.  It  should  be  firm  and  elastic  to  the  touch, 
and  should  scarcely  moisten  the  fingers,  bad 
meat  being  wet,  and  sodden,  and  flabby,  with 
the  fat  looking  like  jelly  or  wet  parchment. 

4.  It  should  have  little  or  no  odour,  and  the 
odour  should  not  be  disagreeable,  for  diseased 
meat  has  a sickly,  cadaverous  smell,  and  some- 
times a smell  of  physic.  This  is  very  discover- 
able when  the  meat  is  chopped  up  nnd  drenched 
with  warm  water.  5.  It  should  not  shrink 
or  waste  much  in  cooking.  6.  It  should  not 
run  to  water  or  become  very  wet  on  standing 
for  a day  or  two,  but  should,  on  the  contrary, 
be  dry  upon  the  surface.  7.  When  dried  at  a 
tempei'ature  of  212°  or  thereabouts,  it  should 
not  lose  more  than  70-74  per  cent  of  its  weight, 
whereas  bad  meat  will  often  lose  as  much  as 
80  per  cent.  It  is  also  advised  to  pass  a clean 
knife  to  the  centre  of  the  beef,  and  smell  it  after 
withdrawal,  to  ascertain  if  within  also  the  beef 
is  sound. 

Very  recent  observations  seem  to  show  that 
cattle  have  been  long  an  unsuspected  source  of 
disease  communication  to  the  people.  At  Hen- 
don in  England  and  at  Glasgow  epidemics  of 
scarlet  fever  seemed  undoubtedly  to  be  due  to 
the  consumption  of  milk  yielded  by  cows,  suf- 
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fering  fi’om  a disease  presenting  features  akin 
to  scai'let  fever,  as  it  attacks  the  human  siihject. 
The  prevalence  of  tuberculosis  in  cattle,  and  the 
possibility  of  tuberculous  cattle  communicating 
thedisease  to  human  beings,  thimighthemedium 
of  the  meat  of  the  slaughtered  animals,  sold  for 
food,  have  recently  occasioned  profound  anxiety 
and  much  discussion  among  veterinary  surgeons. 
There  are  perfectly  authentic  instances  on  record 
of  meat  deriv'ed  fi’om  diseased  animals  endan- 
gering human  lives.  At  the  same  time  theie 
seems  no  doubt  that  cattle,  which  show  signs  of 
disease,  are  regularly  slaughtered  and  sent  into 
market,  the  owner  preferring  to  do  this  rather 
than  have  the  animals  dying  on  his  hands.  In 
1863  Professor  Gamgee  reported  to  the  privy- 
council  that  as  much  as  one-fifth  of  the  common 
meat  of  the  country  was  then  derived  from  ani- 
mals killed  in  a state  of  disease.  It  would, 
therefore,  appear  that  many  of  these  diseases 
do  not  render  the  meat  unsafe  for  consumption, 
at  any  rate  after  it  has  been  cooked.  It  is, 
however,  quite  possible  that,  to  the  eating  of 
such  meat  is  due  many  simple  ailments  or  states 
of  indisposition,  which  is  not  dii’ectly  attributed 
to  anything  in  particular.  The  outbreak  of 
boils  and  some  skin  affections  have  been  attri- 
buted to  the  flesh  of  animals  killed  when  in 
an  unhealthy  condition.  That  there  is,  neverthe- 
less, great  danger  in  the  use  of  meat  obtained 
from  animals  suffering  from  disease  of  a con- 
tagious sort,  has  undoubtedly  been  proved.  The 
purchaser  has  no  reliable  means  of  detecting 
such  unwholesome  meat.  It  is  only  by  enlarged 
powers  being  given  to  local  authorities,  and  to 
thorough  and  systematic  methods  of  inspection, 
that  this  source  of  danger  to  the  public  can  be 
checked. 

The  presence  of  parasites  in  meat,  tape-worm 
of  various  kinds,  and  trichinsB,  has  been  referred 
to  at  some  length  on  p.  167  and  subsequent  pages. 
It  is  unnecessary  to  say  more  on  that  subject 
hex’e,  unless  to  call  attention  to  the  proof  on 
p.  173  that  thorough  cooking  desti’oys  such  para- 
sites, and  prevents  meat  containing  them,  which 
has  been  eaten  in  ignorance  of  their  presence, 
from  giving  rise  to  any  trouble. 

Meat  in  a state  of  ordinaxy  decomposition  is 
also  rightly  regax’ded  as  unwholesome.  Yet  it 
is  not  ixearly  xxixivex’sally  txaxe  that  xxxeat  becom- 
ing decomposed,  axid  even  in  advaixced  states  of 
putridity,  is  hurtful.  Gaxxxe  is  prefex-red  by 
the  epicux’e  when  it  is  distinctly  “high.”  The 
Nox’th  Axnex’icaxx  Indians  prefer  their  xxxeat  well 
advanced  in  decomposition,  and  bury  it  xxxidex’- 
ground  to  permit  it  gi-adually  to  become  so. 


The  Greeulandex’s  tx’eat  seal  flesh  in  the  same 
way.  Still,  meat  in  a state  of  decomposition, 
eveix  slight,  is  capable  of  giving  rise  in  maxxy 
people  to  severe  irritation  of  the  stomach  axxd 
bowels,  acting  just  like  aix  irx’itant  poison.  Putx’e- 
faction  it  has  been  seen  is  a veiy  complex  px’O- 
cess.  It  is  the  x’esixlt  of  the  activity  of  vexy  many 
diffex’exit  ox'gaxxisms,  each  one  attacking  the  meat 
to  derive  from  it  the  pax'ticular  xiourishment 
it  needs,  and,  ixx  the  process,  px'oducixxg  by- 
px’odixcts  of  peculiar  kixids.  What  we  call  putre- 
faction is  simply  the  changes  evident  to  our 
senses  that  have  beexx  produced,  but  it  is  the 
combined  result  of  many  different  oi’ganisnxs. 
It  may  be  that  of  two  pieces  of  meat,  subject  to 
putrefaction,  oxxe  would  be  qxxite  harmless,  and 
the  other  hixx-tful,  thoixgh  ixx  both  the  offeixsive 
sxnell,  &c.,  seexned  idexxtical,  because  some  par- 
ticular ox’gaxiisnx  had  attacked  the  one  piece  and 
produced  in  it  hurtful  xxxaterials,  xxot  px’esent 
in  the  other,  whose  presence,  howevex’,  w'as  xxot 
discerxiible  by  axxy  altex’ation  of  odoxxx\  For 
the  prevaleixt  view  x’egarding  such  ox’ganisms  is 
that  it  is  not  so  much  the  xxxex’e  presence  of  the 
oi'ganism  that  is  hai’mful,  but  the  by-px’oducts 
of  their  activity.  To  some  of  these  by-pro- 
ducts of  the  decoxxxpositioxx  of  albuminous  sub- 
staxices  the  term  ptomaines  has  been  applied 
by  Professor  Selixxi  of  Bologna.  It  is  a remark- 
able fact  that  ixx  the  coux’se  of  digestion  albu- 
minous foods  may  yield  products  hurtful  to  the 
pex’soxx.  Tlxe  fact  that  soxxxe  pex’sons  caxxxxot  eat 
eggs,  ixxutton,  &c.,  is  now  partially  explained  by 
the  view  that  they  are  peculiarly  susceptible  to 
the  iufluexxce  of  certain substaxxces  formed  duxlixg 
the  xxox’xnal  digestioix  of  these  foods.  The  de- 
conxpositioxx  of  fish  has  beexx  showxx  to  yield  a 
poisoxx,  muscarine,  which,  before  that  discovery, 
was  derivable  oxxly  fx'om  one  of  the  poisonoxxs 
mushx’ooms — Agaricus  muscarius  (see  jx.  583). 
Fx'om  the  dead  humaxx  body  vai'ious  poisoxxs, 
more  or  less  poweiiul,  have  been  isolated.  A 
coxxsidex’able  xuxmber  of  cases  of  sausage  poisoxx- 
inir  has  beexx  recorded,  and  thex’e  have  also  beexx 
sevei’al  instaxices  of  marked  syixxptoms  of  irri- 
tant poisoixing  after  the  xxse  of  tiixned  xxxeats. 
These  appear,  withovxt  doxxbt,  to  be  due  to  the 
preseixce  ixx  the  xxxeat  of  such  ptoxxxaixxes  which 
have  beexx  developed  as  the  resxxlt  of  deconxposi- 
tioix  of  sonxe  of  the  albxxxxxinoxxs  coixstitxxexxts  of 
the  xxxeat.  It  is  quite  unnecessary  to  suppose 
that  axxy  poisonoxxs  substaxice  has  gained  en- 
tx’axxce,  by  accident  or  design,  to  the  xueat. 
Mox’eover,  there  is  xxo  ordiixaxy  test  by  meaxxs 
of  which  one  could  be  assured  of  the  wholesoixxe- 
ness  or  otherwise  of  the  food.  The  oxxly  pre- 


600 


THE  DIGESTIBILITY  OF  FOOD. 


[Sect.  I. 


caution  one  can  take  in  buying  tinned  meats  is 
to  notice  whetlier  the  surface  of  the  tin  is  hol- 
lowed. If  it  is,  one  may  be  sure  no  decompo- 
sition has  taken  place  within,  which  would  be 
suco-ested  if  the  tin  were  to  bulge  outwards. 

Tinned  Fruits  and  Vegetables  are  not  in- 
frequently contaminated  by  some  adulterating 
agent,  added  to  heighten  the  natural  colour. 
Thus  pickles,  olives,  green  fruit,  such  as  goose- 
berries, green-gages,  and  limes,  as  well  as  green 
vegetables,  are  adulterated  with  copper,  the  sul- 
phate of  copper,  or  blue-stone,  being  usually 
employed.  The  quantity  of  copper  present  jjer 
bottle  is  said  to  be  as  a rule  half  a grain  per 
bottle.  Red  fruit — currants,  mspberries,  cher- 
ries— is  heightened  in  colour  by  decoction  of 
logwood,  infusion  of  beet-root,  as  well  as  the 
red  aniline  colours.  Dr.  Hassall  states  that  of 
33  samples  examined  by  him,  only  seven  were 
free  from  contamination  by  cojiper. 

To  test  for  copper  pour  some  of  the  fluid  in 
which  the  fruit  or  vegetable  is  preserved  into 
a tall  glass  vessel,  add  thi'ee  drops  of  strong 
nitric  acid.  Immerse  in  the  fluid  fora  few  hours, 
a piece  of  thick,  smooth  and  polished  iron  wire. 
If  copper  be  present  a fine  coating  of  copper 
will  appear  on  the  wire.  If  the  liquid  used  is 
vinegar,  as  in  the  case  of  pickles,  it  is  not  neces- 
sary to  add  the  nitric  acid. 

THE  DIGESTIBILITY  OF  FOOD. 

In  the  preceding  pages  the  value  of  food-stuffs 
has  been  considered  from  the  chemical  point  of 
view  mainly.  We  have  seen  that,  for  the  nouri.sh- 
raent  of  the  body,  substances  containing  nitro- 
gen in  the  form  of  albuminous  bodies,  such  as 
the  white  of  egg,  the  casein  or  curd  of  milk,  the 
myosin  of  flesh,  the  gluten  of  wheat,  and  the 
le(»'umin  of  peas  and  beans,  and  carbon  in  the 
form  of  sugar,  starch,  and  fat,  are  nece.ssary,  and 
that  upon  the  quantities  of  such  substances  con- 
tained in  the  various  food-stuff’s  does  their- nu- 
tritive value  dejjend.  But  it  is  very  neces.sary 
to  consider  foods  from  another  point  of  view. 
The.se  food-stuffs  become  valuable  only  when 
they  have  p;us.sed  into  and  become  part  of  the 
circulating  blood  in  our  bodies.  This  they  can- 
not do  in  the  condition  in  which  we  eat  them, 
hence  the  elaborate  a))paratus  and  process  of 
difrestion,  described  in  section  VI.  in  the  first 
part  of  this  work,  to  fit  them  for  entering  and 
becoming  part  of  the  blood.  This  process  re- 
quires time  and  implies  the  doing  of  work  by 
the  digestive  organs— that  is  to  say,  the  expen- 
diture of  energy.  Now  it  is  plain  that  if  one 


substance  takes  a longer  time  and  more  work  of 
the  bodily  organs  to  undergo  digestion,  more 
energy  will  have  been  expended  in  the  pro- 
cess, and,  before  one  could  quite  accurately 
judge  of  its  value  to  the  body  as  food,  one 
would  require  to  deduct  from  the  total  nutri- 
ment it  was  calculated  to  contain,  a quantity 
representing  the  energy  expended  in  its  diges- 
tion. So  that  another  substance,  containing  less 
nutritive  material,  might  be  actually  more  pro- 
fitable to  the  body,  because  more  easily  and 
ra[)idly  digested.  The  time,  therefore,  the 
various  food-stuffs  require  in  order  to  undergo 
digestion  requires  to  be  taken  into  account  in 
estimating  their  relative  values.  In  the  next 
place  one  must  consider  how  far  each  substance 
can  yield  up  to  the  body  the  nutritive  matei'ial 
which  chemical  analysis  shows  it  to  contain, 
whether  it  is  in  such  a form,  that  is  to  say,  as 
renders  it  suitable  for  the  action  of  the  digestive 
fluids  rendering  it  fit  to  enter  the  circulation. 
If  the  nutritive  material  it  contains  cannot 
readily  be  extracted  from  it  by  the  process  of 
digestion,  much  of  it  will  never  really  enter  the 
body,  but  will  simply  pass  through  the  alimen- 
tary canal  xmchanged,  and  be  finally  cast  off  Jis 
waste  from  the  bowels.  If  the  quantity  of 
waste,  so  cast  off  after  different  diets,  be  mea- 
sured, a fairly  accurate  idea  of  the  actual  amount 
of  nourishment  each  diet  has  supplied  to  the 
body  will  be  obtained.  In  determining  the 
digestibility  of  foods,  then,  these  two  things  re- 
quire to  be  taken  into  account,  the  time  required 
for  their  digestion,  and  the  actual  amount  of 
each  rendered  available  for  jmrposesof  nutrition. 
When  these  have  been  ascertained,  and  when 
this  knowledge  is  added  to  that  of  the  chemical 
composition  of  the  various  foods,  one  has  the 
chief  information  necessary  for  the  forming  of 
a judgment  as  to  the  values  of  the  different 
foods. 

The  Time  required  for  Digestion  of  differ- 
ent sub.stances  is  our  first  consideration.  There 
are  several  ways  of  acquiring  this  information. 
As  is  indicated  in  section  VI.  Part  I.,  the  fer- 
ments, which  are  the  active  agents  in  digestion, 
can  be  separated  out  from  the  organs  of  the  body 
in  which  they  are  prepared.  The  ptyalin  of  the 
.saliva  (p.  143),  the  ]>epsin  of  the  stomach  juice 
(p.  143),  the  ])ancreatin  of  the  pancreas  (p.  145), 
are  readily  obtained  in  quantity.  One  may 
take  a .solution  of  white  of  efrsr,  a solution  of 
boiled  starch,  and  so  on,  place  some  in  a test 
tube,  add  to  it  a small  cjuantity  of  the  digestive 
ferment,  pepsin,  panci’eatin,  &c.,  and  then  set  it 
aside  in  a place  kept  at  the  temperature  of  the 
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body,  and  note  what  time  elapses  before  the 
food-stutf  has  been  completely  acted  upon  by 
the  ferment.  Such  experiments,  made  with 
different  substances,  under  precisely  similar 
conditions,  will  enable  one  to  determine  the  rela- 
tive speed  of  digestion  of  the  different  sub- 
stances. A unique  opportunity  of  observing 
the  rapidity  of  digestion  in  the  human  subject, 
under  ordinary  conditions,  was  affoixled  to  Dr. 
William  Beaumont,  in  the  person  of  one  Alexis 
St.  Martin,  a Canadian,  who  had  a permanent 
opening  into  the  stomach  thiough  the  skin, 
owing  to  a gunshot  wound.  Dr.  Beaumont 
was  able  to  introduce  substances  into  the 
stomach  through  the  opening  and  observe  the 
rate  of  digestion.  More  recent  experiments 
have  been  made  in  German  laboratories, 
where  students,  laboratory  attendants  and 
others,  willingly  lent  themselves  for  the  purposes 
of  observation,  by  taking  food  into  an  empty 
stomach,  and,  after  varying  times,  allowing  it 
to  be  withdrawn  by  a stomach-pump,  so  that 
the  extent  to  which  it  had  been  acted  upon 
might  be  determined.  In  various  other  ways 
much  knowledge  has  been  obtained. 

The  following  list  from  Beaumont  indicates 
the  time  of  digestion  in  the  stomach  of  various 


animal  foods : — 

Name  of  Food. 

How  Cooked. 

Time. 

Pigs’  Feet  (pickled), ... 

Boiled 

1 hour. 

Tripe  (pickled). 

, , 

1 

55 

Eggs  (whipped), 

Raw 

1^  hours. 

Salmon  Trout  (fresh),. 

Boiled 

55 

Barley  Soup, 

5 5 

n 

55 

Venison  Steak, 

Broiled 

1 hour  35  min. 

Milk, 

Boiled 

2 hours. 

Beef  Liver,  ... 

Bi’oiled 

2 

55 

Eggs, 

Raw 

2 

’5 

Cod  (cured,  dry). 

Boiled 

2 

55 

Milk, 

Raw 

2 

,,  15  min. 

Turkey  Eggs, 

Boiled 

2 

„ 25 

55 

Turkey, 

Roasted  ... 

2 

o 

CO 

5 5 

Sucking  Pig,  ... 

5 5 » ■ • 

2 

„ 30 

5 5 

Lamb,  ... 

Broiled 

2 

CO 

o 

55 

Meat  and  Vegetable) 
Hash,  ...  / 

Warmed  ... 

2 

o 

CO 

55 

Chicken, 

Fricassed  ... 

2 

,,  45 

5 5 

Custard, 

Baked  ... 

2 

„ 45 

55 

Beef,  ... 

Boiled 

2 

„ 45 

55 

Oy.sters, 

Raw 

2 

„ 55 

55 

Eggs, 

Soft  boiled . 

3 

55 

Beef-steak,  ...  • 

Grilled 

3 

55 

Mutton, 

Boiled 

3 

55 

Bean  Soup, 

5 5 

3 

55 

Chicken  Soup, 

5 5 

3 

5 5 

Oysters, 

Roasted  . . 

3 

„ 15 

min 

Pork  Steak,  ... 

Grilled 

3 

„ 15 

55 

Flounder, 

Fried 

3 

„ 30 

5 5 

Butter, 

Melted 

3 

„ 30 

5 

Chee.se  (old  strong), ... 

Raw 

3 

O 

CO 

55 

Name  of  Food. 

How  Cooked. 

Time. 

Mutton  Soup, 

Boiled 

3 

hours  30  min. 

Eggs, 

Hard  boiled 

3 

55 

30  „ 

Salmon  (salted). 

Boiled 

4 

55 

Fowls,  ... 

55 

4 

55 

Soup,  Beef,  Vege-) 

4 

tables,  and  Bread,  / 

5 5 * * • 

Heart, ... 

Fried 

4 

55 

Marrow  Bone  Soup, ... 

Boiled 

4 

55 

15  min. 

Pork  (recently  salted). 

5 5 

4 

55 

30  „ 

Veal, 

Fried 

4 

5 5 

30  „ 

Wild  Duck,  

Roasted  ... 

4 

55 

30  „ 

Mutton  Suet, 

Boiled 

4 

5 5 

30  „ 

Pork,  

Roasted  . . . 

5 

55 

1.1  „ 

Beef  Suet, 

Boiled 

5 

5 5 

30  „ 

The  time  of  digestion  of  vegetable  foods  is 
shown  in  the  next  table  : — 


Name  of  Food. 

Rice,  ... 

Apples  (sweet  mellow), 

Sago, 

Tapioca,  

Barley,  

Apples  (sour). 

Pod  Beans,  

Parsnips, 

Potatoes  (Irish), 
Cabbage  (head), 

Apple  Dumpling, 

Corn  Cake, 

Corn  Bread,  ... 
Carrots, 

Bread  (wheat,  fresh), . 
Turnips, 

Potatoes  (Irish), 

Green  Corn  and  Beans, 
Beets,  ... 

Cabbage, 


Ilow  Cooked. 
Boiled 
Raw 
Boiled 

J J 

Raw 

Boiled 

Roasted 

Raw 

Boiled 

Baked 

Boiled 

Baked 

Boiled 

55 
55 
5 5 


Time. 

1 hour. 

1 ,,  30  min. 

1 „ 45  „ 

2 hours. 


55 

2 ,,  30  min. 

2 „ 30  „ 

2 „ 30  „ 

2 „ 30  „ 


3 ,,  15  min 

3 ,,  15  ,, 

3 „ 30  „ 

3 „ 30  „ 

3 „ 30  „ 

3 ,,  45  ,, 

3 ,,  45  ,, 


The  times  given  in  these  tables  are  the  mean 
times  in  the  case  of  the  particular  individual 
experimented  on,  and  are  not  to  be  taken  as 
absolute,  though  they  fairly  indicate  the  rela- 
tive digestibility  in  time  of  the  different  sub- 
stances. In  the  case  of  that  one  individual  the 
time  required  for  digesting  the  same  substances 
varied  on  different  days  with  varying  conditions 
of  the  person  himself,  and  with  varying  external 
conditions  also.  Thus  the  rapidity  varied  with 
the  quantity  eaten.  A full  meal  was  digested 
even  more  readily  than  a small  and  insufficient 
one,  though,  as  one  would  expect,  excess  of  food 
slowed  the  process.  The  rapidity  varied  also 
with  the  nature  and  amount  of  previous  exei- 
cise,  and  with  the  interval  since  the  preceding 
meal.  After  jirolouged  and  exhaustive  exer- 
cise the  digestive  organs  share  in  the  general 
depression,  and  food  ought  not  to  be  imme- 
diately taken;  while,  if  too  short  an  interval  has 
elapsed  since  the  last  meal,  the  next  one  finds 
[ the  stomach  unprepared  to  receive  it.  In  the 
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case  of  St.  Martin  the  state  of  the  weather  was 
found  to  affect  the  rapidity  of  digestion.  Ac- 
tive exercise  immediately  after  a full  meal  tends 
also  seriously  to  interfere  with  the  digestive 
process,  and  even  to  arrest  it.  If  the  meal  has 
been  small,  moderate  exercise  facilitates  its 
digestion,  and  moderate  exercise  is  also  of 
advantage  some  time,  an  hour  or  so,  after  a full 
meal. 

Somewhat  conflicting  views  are  held  as 
to  the  influence  of  sleep  after  a meal,  many 
maintaining  that  the  after-dinner  nap,  cus- 
tomary with  many  j:)eople,  interferes  with  the 
rapidity  of  digestion.  It  is  unwise  to  lay  down 
hard  and  fast  rules.  It  is  an  undoubted  fact 
that  a sleep  after  dinner  is  useful  to  many, 
though  it  may  be  injurious  to  others.  It  may 
be  said  with  some  conttdence  that  a sound  and 
prolonged  sleep  is  hurtful,  because  in  sleep  the 
activity  of  the  vital  jjrocesses  is  diminished,  and 
this,  lasting  for  any  time,  would  undoubtedly 
retard  digestion.  It  may  be  taken  as  a general 
rule  that  after  a full  meal,  such  as  dinner,  it  is 
better  to  pass  an  hour  or  more  in  pleasant  con- 
versation, or  some  similarly  light  occupation, 
before  any  active  work  is  engaged  in.  After 
lighter  meals,  such  as  lunch,  tea,  &c.,  no  such 
interval  is  required. 

Dr.  Beaumont  found  that  cold  drinks  intro- 
duced into  the  stomach  in  any  quantity  during 
digestion  had  a markedly  slowing  influence 
upon  the  process.  A single  gill  of  water  at  50°, 
introduced  on  one  occasion,  lowered  the  tempera- 
ture within  the  stomach  to  30°,  and  its  natural 
heat  was  not  restored  for  half  an  hour.  Drinking 
iced  water,  or  cold  fluids  in  any  quantity,  eat- 
iiK>-  of  ices  after  meals,  &c.,  are  therefore  not  to 
be  encouraged. 

One  extremely  important  factor  in  the  rapid- 
ity of  digestion  of  solid  food  is  the  degree  to 
which  it  has  been  broken  down  by  chewing.  If 
the  food  be  imperfectly  chewed,  it  remains  in 
large  pieces,  and  tlie  gastric  juice  cannot  pene- 
trate to  the  interior  of  the  masses;  whereas  if 
the  food  has  been  broken  up  into  minute 
portions,  they  are  all  attacked  at  once,  and 
digestion  is  rapidly  completed.  Probably  this 
supplies  the  rea.son  of  the  greater  rapidity  of 
dio-estion  of  boiled  over  unboiled  milk.  In  the 

O 

process  of  digestion  milk  curdles,  the  curd 
forming  masses  of  considerable  size,  which  take 
some  time  before  they  are  broken  down  by  the 
gastric  juice.  If  the  milk  has  been  boiled,  the 
curd  formed  is  in  much  smaller  masses,  and 
hence  the  greater  ease  in  digestion. 

As  regards  the  actual  time  taken  by  some  of 


the  substances,  the  above  table  will  occasion 
some  sur]>rise  by  the  length  of  time  assigned  to 
soup  for  its  digestion.  Barley  soup  digested  in 
hours,  but  bean  soup  and  chicken  soup  took 
as  long,  3 hours,  as  grilled  beef-steak  and  boiled 
mutton,  while  mutton  soup  took  half  an  hour 
more,  and  bone  soup  I4-  hours  longer.  Contrary 
to  one’s  expectation  soups  and  fluid  diet  are  not 
more  easily  digested  than  solid  nutriment.  This 
is  confirmed  by  the  experience  of  invalids,  con- 
valescents, and  dyspeptic  persons,  who  very  fre- 
quently prefer  a solid  or  semi-solid  diet  to  the 
beef -teas  and  chicken  broths  which  are  the 
popular  diets  for  them.  Dr.  Beaumont  says  that 
“ solid  food  is  sooner  disposed  of  by  the  stomach 
than  fluid,  and  its  nutritive  principles  are 
sooner  carried  into  the  circulation.”  It  has 
been  observed,  however,  that  the  exhaustion 
from  abstinence  is  more  quickly  removed  by 
liquid  than  by  solid  nourishment.  On  the 
whole  animal  food,  when  suitably  cooked,  is 
more  easily  digested  than  vegetable  food,  in 
particular  than  green  vegetables. 

The  Influence  of  Cooking  on  the  Ra- 
pidity of  Digestion  is  well  shown  in  the  tables 
that  have  been  given. 

Kaw  whipped  Eggs  digested  in  hours. 

Eaw  Eggs  (ordinary)  ,,  2 ,, 

Soft  boiled  Eggs  ,,  3 ,, 

Hard  ,,  „ 3 ,,  30  min. 

The  whipped  eggs  were  digested  most  readily, 
because  by  the  whij^ping  process  the  egg  was 
worked  up  into  a froth,  that  is,  the  egg  was 
separated  up  into  minute  particles  by  the  switch- 
ing in  of  air,  and  the  digestive  fluids  attacked 
it  most  easily.  The  heating  process  coagulates 
or  clots  the  chief  constituent  of  the  egg,  and 
renders  it  no  longer  soluble  in  water.  The 
longer  it  is  boiled  tlie  more  insoluble  it  becomes, 
and  the  longer  is  its  period  of  digestion.  This 
is  worthy  of  noting,  because  a similar  change 
is  ])roduced  in  the  albuminous  substances  of 
butchers’  meat  by  cooking.  If  the  meat  is  sub- 
ject for  any  length  of  time  to  a heat  as  great  as 
that  of  boiling  water,  all  its  albuminous  matei’ial 
becomes  changed  into  the  insoluble  form,  and 
its  readiness  of  digestion  is  consequently  much 
diminished.  This  is  very  well  shown  in  the 
case  of  experiments  perfoi’med  b^^  Jessen,  at 
Tubingen.  The  subject  of  the  experiments  was 
a laboratory  attendant.  lie  took  meat,  raw  or 
cooked  in  various  ways,  and  after  the  lapse  of 
varying  times  allowed  it  to  be  withdrawn  by 
means  of  a stomach  pump  to  determine  the 
rapidity  of  digestion.  The  different  kinds  of 
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meat  were  all  taken  on  an  empty  stomacb,  so 
that  no  disturbance  could  arise  by  the  presence 
of  other  foods.  In  this  case  the  following  were 
the  results: — 

Raw  Beef  digested  in  2 hours. 

Boiled  Beef  (half  done)  digested  in  2^  ,, 

Boiled  Beef  (well  done)  ,,  3 ,, 

Roasted  Beef  (half  done)  ,,  3 ,, 

Roasted  Beef  (well  done)  „ 4 ,, 

Raw  Mutton  digested  in  ...  2 , , 

Raw  Veal  ,,  •••  2^  ,, 

Raw  Pork  ,,  •••  3 ,, 

This  shows  that  the  more  thoroughly  meat 
is  cooked,  the  longer  is  the  time  required  for  its 
digestion.  Eaw  or  half-raw  meat  is  therefore 
preferable  to  well  done  meat.  But  then  there 
arises  the  risk  of  being  supplied  with  meat 
containing  the  eggs  of  intestinal  worms  (see 
p.  167),  which  thorough  cooking  would  render 
harmless  (see  p.  173).  Vegetable  foods,  however, 
require  cooking  for  their  digestion,  and  thorough 
cooking.  The  cellulose,  which  envelops  starch 
grains  and  invests  vegetable  cells,  is  not  soluble 
in  the  digestive  fluids.  By  the  process  of  cook- 
ing it  is  ruptured,  and  the  contents  of  the 
cellulose  envelope  are  therefore  allowed  to  come 
into  contact  with  the  digestive  juices. 

Aids  to  Dig’estion  in  the  shape  of  condiments, 
mustard,  pepper,  and  alcoholic  stimulants  are 
much  in  use  for  accelerating  the  digestive  pro- 
cess. Experimental  physiology  offers  a few 
results  in  the  direction  of  justifying  an  opinion 
on  this  subject  also.  It  appears  from  sundry 
experiments  that,  in  health,  these  adjuncts  are 
not  necessary.  In  one  or  two  of  the  trials  all 
flavouring  materials  were  I’emoved  from  the 
food  before  it  was  given.  It  was  thus  rendered 
•tasteless  and  insipid,  and  was  eaten  without 
relish,  indeed  with  distaste  and  almost  repug- 
nance, by  the  person,  and  yet  its  digestion  was 
not  impeded.  In  the  case  of  the  healthy,  there- 
fore, only  the  milder  kinds  of  flavourers  or 
appetizers  ought  to  be  'used.  On  the  other 
hand,  in  the  case  of  those  of  small  appetite  or 
feeble  digestion,  there  is  no  doubt  such  appetizers 
are  valuable,  not  only  because  of  the  fillip 
which  they  give  to  the  appetite,  but  also  because, 
by  their  stimulating  action  on  the  mucous  mem- 
brane of  the  alimentary  canal,  they  excite  in- 
creased flow  of  blood  to  the  part,  and  increased 
secretion  of  digestive  juices,  with  consequent 
increase  of  the  digestive  capacity.  But  the  risk 
of  healthy  persons,  who  need  no  such  goads  to 
digestive  activity,  employing  such  agents,  from 
liking,  to  excess,  ought  to  be  guarded  against. 
If  the  stomach  is  accustomed  to  pronounced 


exciting  to  its  work,  by  and  by  it  will  refuse  to 
act  till  the  stimulus  is  applied. 

The  Influence  of  Tea,  Coffee,  Whisky,  &c., 
on  the  Time  of  Digestion  has  recently  been 
studied  by  Sir  Wm.  Boberts  of  Manchester. 
He  carried  out  his  observations  by  means  of 
test-tubes  containing,  some  of  them  solutions  of 
starch,  othei-s  of  them  morsels  of  beef,  &c.  To 
these  he  added  the  digestive  ferment,  and  ob- 
served how  long  the  process  occupied  in  the 
test-tube,  kept  at  a ])roper  temperature.  To  a 
test-tube  with  exactly  the  same  ingredients,  he 
added  a definite  quantity  of  infusion  of  tea,  or 
coffee,  or  whisky,  &c.,  as  the  case  might  be, 
and  contrasted  the  rapidity  in  this  case  with 
that  of  tlie  preceding. 

In  the  case  of  the  digestion  of  starch  he  found 
that  a 5-per-cent  infusion  of  tea  arrested  starch 
digestion  when  it  amounted  to  10 % of  the  total 
contents  of  the  test-tube.  That  is  tc  say,  if  the 
contents  of  the  test-tube  consisted  of  tea  infu- 
sion to  the  extent  of  a tenth,  digestion  stopped. 
Even  if  the  tea  infusion  was  only  a hundredth 
part  of  the  contents  of  the  test-tube,  the  diges- 
tion of  the  starch  was  slowed.  This  injurious 
effect  of  tea,  Roberts  found,  was  prevented  if  10 
grains  of  bicarbonate  of  soda  (the  quantity  that 
can  be  taken  up  on  a threepenny  piece)  were 
added  to  each  10  ounces  {that  is  half  a pint, 
or  a breakfast-cupful)  of  tea.  Coffee  had  not 
the  same  effect  to  the  same  extent,  for  double 
the  quantity  of  a 5-per-cent  infusion  of  coffee  did 
not  affect  the  action  on  the  starch  to  the  same 
extent. 

The  digestion  of  starch  was  slowed  by  10  per 
cent,  and  quite  stopjied  by  20  per  cent  of  French 
brandy,  while  it  took  twice  the  quantity  of 
Scotch  whisky  to  produce  the  same  effect.  This 
action  was  due  not  to  the  spirit,  but  to  the 
ethers  and  volatile  oils  contained  in  the  brandy 
and  whisky,  and  moi’e  in  the  former  than  the 
latter.  In  the  case  of  wine  1 per  cent  was 
sufficient  to  arrest  digestion,  because  of  the 
acidity  of  the  wine.  If  to  slierry  or  port  some- 
thing be  added  to  counteract  the  acidity,  such 
as  effervescing  soda,  potash,  or  seltzer  water,  or 
Apollinaris,  the  slowing  action  is  prevented. 
Simple  aerated  water  will  not  do : it  must  con- 
tain some  alkali,  like  soda  or  potash,  in  solution. 

Roberts  extended  his  experiments  to  diges- 
tion as  carried  on  in  the  stomach,  and  found 
similar  results.  Tea  and  coffee  both  seriously 
delay  digestion  there,  and  so  also  does  cocoa, 
thouffii  not  to  the  same  extent  as  either  of  the 
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former.  Twenty  per  cent  of  a 5-per-cent  in- 
fusion of  either  tea  or  coffee  seriously  slowed 
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the  process,  while  a quantity  equal  to  ten  per 
cent  had  a perceptible  ettect. 

In  the  case  of  alcoholic  liquors  it  was  found 
that,  if  the  total  amount  added  to  the  food 
w;is  not  suthcient  to  make  the  quantity  of 
proof  spirit  more  than  equal  to  a tenth  of  the 
total  bulk  of  the  food,  no  retarding  effect  was  i 
observed;  when  the  quantity  reached  20  per 
cent — was  a fifth,  that  is  to  say,  of  the  total 
bulk  of  the  food — the  slowing  effect  was  slight; 
and  when  it  reached  40  per  cent  almost  no 
digestion  occurred.  Roberts  estimated  that 
if  the  total  quantity  of  food  taken  into  the 
stomach  at  a meal  weighed  2 lbs.,  then  2 
ounces  of  brandy  or  whisky- — that  is,  less  than 
a wine-glassful — would  equal  five  per  cent,  and 
would  not  impede  digestion.  But  if  the  quan- 
tity of  spirit  were  increased,  the  delay  of  diges- 
tion would  set  in,  in  proi)ortion  to  the  quantity 
of  alcohol  above  the  2 ounces  taken.  Sherry 
slows  digestion  to  an  extent  out  of  all  propor-  j 
tion  to  the  spirit  it  contains,  a quantity  equal 
to  a fifth  of  the  total  bulk  of  food  taken  making 
the  time  needful  for  digestion  three  times  longer 
than  it  ought  to  be;  while  double  that  quantity 
altogether  stopped  it.  Sparkling  wines  were 
less  injurious  than  still  wines.  Malt  liquors 
also  impede  the  process,  and,  like  wines,  to  an 
extent  quite  out  of  proportion  to  the  contained 
spirit.  When  the  malt  liquor  reached  to  40  per 
cent  of  the  bulk  of  the  food,  the  deterrent  action  I 
was  very  maiked.  If,  then,  malt  liquors,  such 
as  stout,  are  taken  with  dinner  for  the  sake  of  j 
their  stimulating  effects,  specially  in  the  case 
of  invalids,  a much  smaller  quantity  than  the 
customary  pint  bottle  yields  should  be  used. 
It  will  very  frequently  be  found  that  a third 
of  that  amount  is  useful  without  impeding 
digestion.  Hence  the  value  of  the  |-pint  bottles  ! 
now  coming  into  use  for  the  various  kinds  of 
nourishing  or  “ invalid  stout,”  as  it  is  called. 

The  Quantity  of  each  Food-stuff  ex-  i 
tPacted  in  the  body  for  purpo.ses  of  nutrition 
must  next  be  considered.  This  is  determined  by 
weighing  the  quantity  of  food  eaten,  and  then 
weighing  the  wa.ste  cast  off  from  the  bowel.  The 
difference  represents  the  amount  of  food  retained 
in  the  body  for  use.  Though  two  foods  contain  ; 
the  same  amount  of  nutritive  mateiiaLs,  but 
one  of  them  invariably  yields  more  waste,  it  is 
evident  that  that  one  is  of  less  value;  it  is,  that  , 
is  to  say,  less  digestible.  A considerable  num- 
ber of  experiments  has  been  made  in  this  diiec- 
tion,  chiefly  in  German  laboratories;  and  the 
results  are  summarized  in  the  following  table. 
In  each  case  the  calculation  is  made  for  100  j 


parts  of  the  food-stuff',  and  in  one  column  is 
shown  the  proportion  of  that  retained  in  the 


body,  and  in  the  other 
as  waste. 

the  proportion 

expelled 

Name  of  Food. 

Proportion  Used 
in  Body. 

Quantity 

E.\pelled. 

Sugar,  

...  100 

..  0 

Butter,  

...  98 

o 

Oleo-margarin, 

...  96 

..  4 

Bice,  

...  96 

..  4 

Fish, 

...  95-1  .... 

..  4-9 

Maccaroni, 

...  95-7  .... 

..  4-3 

Boast  Beef, 

...  94-8  .... 

..  5-2 

Hard-boiled  Eggs, 

...  94-8  .... 

..  5-2 

White  Bread, 

...  94-4  .... 

..  5-6 

Milk  and  Cheese  (in  proportions  of  \ 

..  6 

11  of  former  to  1 of  latter),  ...  J 

Indian  Corn, 

...  93-3  .... 

..  6-7 

Milk  and  Cheese  (9|  to  1), 

...  93-2  .... 

..  6-8 

Cow’s  Milk, 

...  91 

..  9 

Pease  Meal,  

...  90-9  .... 

..  9-1 

Potatoes,  ... 

...  90-6  .... 

..  9-4 

Bye  Bread, 

...  89-9  .... 

..  10-1 

Milk  and  Cheese  (2  to  1), 

...  88-7  .... 

..  11-3 

Cabbage,  ... 

...  85-1  .... 

..  14-9 

Coarse  black  Bye  Bread, 

...  85 

..  15 

Carrots,  ... 

...  79-3  .... 

..  20-7 

Putting  sugar  and  butter  aside  as  being  used 
only  as  adjuncts  to  food,  we  find  that  rice,  meat, 
and  eggs  (and  fish  is  included  with  meat)  head 
the  list  of  digestible  articles,  practically  yielding 
up  almost  all  the  nutriment  they  contain  to  the 
body.  Of  bread  it  is  interesting  to  note  that  the 
quantity  of  nutriment  extracted  dejiends  on  the 
fineness  of  the  flour.  Thus  rye  bread  is  far  be- 
hind white  bread,  and  the  coarse  black  bread 
still  further.  We  have  here  an  illustration  of 
the  fact  commented  on  on  p.  560,  that  though 
the  branny  portions  of  the  wheat-gi'ain  contain 
more  tissue -foi  niing  material  than  the  white 
kernel,  their  addition  to  the  flour  to  any  extent 
does  not  make  the  bread  more  valuable,  both 
because  these  coarser  particles  are  less  digestible 
and  because  they  so  stimulate  the  bowel  as  to 


hurry  the  material  too  fast  along  the  alimentary 
canal.  As  regards  milk  it  is  very  interesting  to 
observe  that  there  is  less  waste  on  an  exclusively 
milk  diet  in  the  case  of  the  infant  than  in  the 
case  of  the  adult.  Thus  in  the  case  of  a child, 
observed  for  11  days,  (J-35  per  cent  of  the  dry 
solids  of  the  milk  were  expelled  daily  from  the 
bowel,  while  in  the  case,  of  the  adult  the 
amount  varied  from  7 '8  per  cent  to  10'2  per 
cent.  This  is  another  proof  of  what  has  already 
been  said  on  p.  542,  that  as  an  exclusive  diet 
milk  is  more  suited  for  the  growing  than  for  the 
full-grown  pei'son.  In  the  adult  a considerable 
proportion  of  the  waste  consists  of  the  mineral 
constituents  of  the  milk,  particularly  the  lime 
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salts,  which  the  child  retains  for  the  formation 
of  hone.  In  short,  cow’s  milk  is  not  so  advan- 
tageous a diet  for  the  adult  as  meat  or  egg. 
The  experiments  made  with  milk  and  cheese 
were  so  performed  hecanse  cheese  could  not  he 
made  an  exclusive  diet.  It  may  seem  lemaik- 
able  that  milk  with  a small  proportion  of  cheese 
should  he  more  completely  made  use  of  than 
milk  alone.  The  reason  seems  to  he  that  milk 
alone  forms  large  masses  of  curd  in  the  stomach, 
in  process  of  digestion,  which  the  gastric  juice 
cannot  quickly  attack,  while,  if  cheese  has  been 
eaten,  the  small  particles  prevent  the  curd  form- 
ing in  such  masses,  and  permit  of  the  gastric 
juice  attacking  a large  number  of  smaller  por- 
tions of  curd  at  the  same  time.  If  the  propor- 
tion of  cheese  rises  unduly,  then  it  is  not  so 
completely  digested.  Then  it  is  to  he  noted 
how  much  more  digestible  the  animal  foods  are 
than  those  vegetable  foods  which  are  rich  in 
proteids  or  tissue -forming  materials,  such  as 
peas,  beans,  &c.  If  animal  food  is  to  be  entirely 
replaced  by  vegetable  food,  it  must  be  by  such 
foods  as  peas,  beans,  and  lentils,  for  these  only 
contain  a rich  supply  of  the  needful  proteid. 
The  table  shows  that  such  replacement  would 
not  be  economical  of  the  energy  of  the  body. 
As  regal’d s fat,  though  the  table  is  silent  on 
that  point,  it  appears  that  animal  fat  is  more 
digestible  than  vegetable  fat,  and  more  easily 
assimilated. 

Such  considerations  do  not  countenance  the 
use  of  vegetable  foods  to  the  exclusion  of  animal 
foods.  They  rather  support  the  view  that  an 
appropriate  mixture  of  the  two  kinds  of  food- 
stuffs will  most  readily  yield  the  desired  quan- 
tity of  nutriment  to  the  body,  with  the  greatest 
economy  of  bodily  energy,  and  corroborate  the 
position  taken  up  in  the  early  part  of  this  section, 
that,  for  growth  and  repair  of  tissues,  material 
is  most  readily  and  abundantly  yielded  by  ani- 
mal foods,  and  for  yielding  of  energy  for  the 
maintenance  of  heat  and  the  doing  of  work  the 
material  is  most  easily  obtained  from  the  vege- 
table kingdom. 

O 

THE  PRINCIPLES  OF  COOKING. 

Why  do  we  cooki  is  a question  which  would 
probably  puzzle  a great  many  people  who 
pride  themselves  on  their  skill  in  the  art  of 
cookery,  but  it  is  a question  on  which  really 
depends  the  answer  to  the  other  question. 
How  should  we  cook?  Probably,  in  the  first 
instance,  the  object  of  cookery  is  to  please 
the  palate,  so  that  eating  shall  not  be  simply 


a necessity  of  continued  existence,  but  also 
an  ever-recurring  source  of  pleasure  and  gra- 
tification. But  a second  and  very  important 
object  in  cooking  is  to  render  the  food  to 
be  eaten  more  readily  digestible.  The  imme- 
diate ])urpose  of  eating  is  to  satisfy  the  de- 
mand for  material  for  the  u])keep  of  bodily 
strength  and  vigour,  and  it  is  evident  that  the 
success  of  cookery  and  its  methods  are  to  be 
judged  by  the  extent  to  which  it  aids  that  pur- 
pose and  adds  pleasure  to  it,  while  any  method 
is  self-condemned  which  renders  the  task  of 
extracting  the  nutriment  from  the  food  more 
difficult  for  the  body,  even  though  it,  at  the  same 
time,  adds  greater  pleasure  to  the  taste.  These 
two  main  objects  of  cooking  are  of  very  great 
importance  for  all  classes  of  the  ])opulation. 
There  is  far  too  great  a tendency  to  regard  what 
is  called,  with  some  suspicion  of  a sneer,  the 
‘‘gratification  of  the  palate  ” as  an  object  which 
can  only  be  followed  by  the  moderately  “ well- 
to-do  people,”  and  as  a consideration  which  the 
poorer  of  the  community  cannot  afford  to  regard. 
As  an  absolute  matter  of  fact  it  is  a subject  of 
more  importance  to  those  of  limited  means  than 
to  those  of  large  resources.  It  has  been  shown 
that  the  flavour  of  a meal  has  not  any  influence 
on  its  digestion  in  the  case  of  a healthy  man. 
But  the  same  experiments  whicli  proved  this 
proved  also  that  the  absence  of  flavour  was  a 
serious  hindrance  to  the  taking  of  a proper  quan- 
tity of  food.  Thus  Prof.  Forster  observes  that  in 
the  case  of  one  man,  on  whom  he  experimented, 
meat  from  which  the  flavour  had  been  removed 
was  so  tasteless  as  to  be  eaten  in  any  consider- 
able quantity  only  with  difficulty,  and  yet  the 
quantity  digested  and  passed  into  the  circula- 
tion was  as  large  as  with  the  same  meat  roasted 
in  the  ordinary  way;  and  in  other  exiieriments 
with  a mixed  diet,  from  which  also  the  flavour 
was  removed,  the  diet  became,  when  continued, 
so  i-epugnant  that  great  effort  was  required  to 
eat  it,  while,  nevertheless,  the  digestion  was 
unaffected.  Now  in  the  case  of  those  with 
limited  means  the  diet  is  apt  to  be,  indeed  is 
certain  to  be,  much  more  restricted  in  variety, 
and  its  sameness  will  in  time  produce  something 
of  tlie  same  aversion.  In  such  cases  the  art  of 
cookery  has  greater  scope,  and  becomes  of  infi- 
nite value  by  the  variety  it  may  introduce  witli- 
out  additional  expense,  and  its  benefits  will  be 
far  more  marked  than  in  the  case  of  those  whose 
means  permit  of  a greater  variety  of  food-stuff's. 
The  poorer  classes  have,  indeed,  more  need  of 
knowledge  being  put  within  their  reach  of  the 
method  of  gratifying  the  palate  by  the  art  of 
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cookiu"  than  the  richer  classes.  There  can  be 

o 

little  doubt  that  the  temptation  among  the 
working-classes  to  the  frequent  use  of  stimu- 
lants is  greatly  strengthened  by  the  lack  of 
variety  and  excitement  in  the  food  habitually 
served  up  to  them,  and  that  the  introduction 
amoncr  them  of  better  and  more  extensive 
methods  of  cooking  would  have  a direct  and 
powerful  effect  in  the  promotion  of  temperance. 
It  would  also  add  to  their  material  I’esources  by 
showing  them  how  simple  and  inexpensive  arti- 
cles, remnants  of  former  meals,  and  so  on,  might 
be  dressed  up  in  agreeable  and  appetizing  and 
satisfying  forms.  For  it  has  been  shown  by 
actual  statistics  that  there  is  no  class  of  the 
population  which  buys  so  expensive  kinds  of 
food — the  richest  cuts  of  beef,  for  example — all 
to  obtain  the  richness  and  strength,  which  they 
think  is  a.ssociated  with  the  fuller  flavour,  and 
which  they  might  confer  on  the  food  more 
cheaply  by  modes  of  preparation. 

Cooking  has  very  different  effects  on  animal 
food  from  those  it  pi’oduces  on  vegetable  food. 
It  has  been  shown  in  the  preceding  article  that, 
as  a rule,  animal  food  is  considerably  more 
digestible  in  the  raw  than  in  the  prepared  state, 
while  the  chief  vegetable  foods,  such  as  bread, 
oatmeal,  rice,  corn-flour,  green  vegetables,  &c., 
are  made  digestible  only  by  sufficient  cooking. 
On  the  other  hand  the  flavour  of  both  is  largely  the 
result  of  the  method  of  preparation.  In  the  case 
of  animal  foods,  in  particular,  the  question  thus 
comes  to  be.  How  may  it  be  cooked  so  as  to 
develop  its  finest  flavour,  without  unduly  dimin- 
ishing its  digestibility] 

Let  us  take,  as  an  example,  a piece  of  beef  or 
mutton.  The  nutritive  material  it  contains  is 
chiefly  the  proteid  or  albuminous  constituent, 
which  forms  the  chief  part  of  the  red  flesh. 
This  is  largely  soluble  in  cold  water,  and  is 
in  that  form  easily  digested.  But  by  water 
near  to  the  boiling  point,  or  by  heat  to  the  same 
degree,  however  applied,  it  is  coagulated  and 
rendered  insoluble  and  less  easily  digested,  and 
the  greater  the  heat  and  the  longer  it  is  applied 
the  more  solid  becomes  the  coagulated  mass,  and 
the  more  difficult  does  it  become  of  digestion. 
The  connective  tissues  or  fibrous  portions  which 
bind  the  red  flesh  together,  and  also  form  the 
tendinous  parts,  are  converted  into  gelatine  by 
boiling,  and  are  rendered  more  easily  broken 
down,” so  that  the  mass  of  meat  can  be  more 
easily  broken  down  into  particles,  can  be  more 
easily  chewed,  and  therefore  more  readily  pre- 
pared for  the  action  of  the  digestive  juices.  To 
this  extent,  therefore,  cooking  will  aid  the  diges- 


tion of  animal  food.  The  flavouring  materials, 
the  extractives  of  the  meat,  are  dissolved  by 
water,  and  in  process  of  cooking  with  water 
may  readily  be  dissolved  out  to  a large  extent, 
rendering  the  meat  more  or  less  tasteless.  More- 
over the  action  of  the  heat  develops  flavouring 
substances  in  the  meat  not  existing  in  it  previ- 
ously as  such.  The  nature  and  extent  of  these 
sapid  substances  entirely  depend  upon  the  man- 
ner in  which  the  heat  is  applied.  They  are 
specially  developed  by  a dry  heat,  as  applied  in 
roasting,  and  it  is  owing  to  their  production 
that  roast  beef  is  so  much  more  full  in  flavour 
than  beef  cooked  otherwise.  It  appears,  then, 
that  the  cooking  of  a leg  of  mutton  is  a much 
more  comjdicated  problem  than  many  people 
suppose.  For  the  desire  is  (1)  to  apply  the 
heat  long  enough  to  heat  it  equally  throughout, 
and  to  render  it  as  tender  and  easily  masticated 
as  possible,  (2)  to  guard  against  extracting  from 
it  any  of  the  flavouring  materials  it  already 
possesses,  (3)  to  develop  as  much  as  possible 
new  flavouring  substances,  and  withal  (4)  to 
avoid  so  great  a degree  of  heat,  or  so  long  con- 
tinued an  application,  as  would  harden  the  flesh 
and  render  it  difficult  of  digestion.  These  are 
the  different  points  to  secure  which  a cook  really 
aims,  when  a leg  of  mutton  or  a roast  of  beef  is 
set  him  to  prepare,  whether  he  would  express 
them  in  so  many  words  or  not,  and  they  clearly 
indicate  a particular  method  to  be  adopted. 

But  now  suppose  the  same  cook  has  a piece 
of  beef  or  mutton  set  before  him  for  the  making 
of  soup.  His  object  is  now  very  different;  it  is 
no  longer  to  retain  in  the  meat  as  much  of  its 
flavouring  materials  and  juices  as  possible,  but 
to  extract  them,  and  to  get  as  much  of  them 
as  he  can  into  the  surrounding  water;  and  his 
method  must  be  correspondingly  different.  If 
one  clearly  realizes  to  one’s  self  the  difference 
between  these  two  processes,  and  the  difference 
of  method  they  imply,  then  one  shall  have  laid 
a sure  foundation  for  the  practice  of  cookery; 
but  every  one  who  has  not  realized  them  is  ig- 
norant of  the  very  A B C of  the  science.  Let 
us  consider  the  two  cases. 

To  extract  the  juices  of  meat  is  easy  enough, 
unfortunately  too  easy,  many  people  will  say, 
and  too  often  done.  All  one  requires  to  do  is 
to  steep  the  beef  in  cold  water,  and,  particularly 
if  it  has  been  broken  down  into  small  pieces, 
all  of  its  flavouring  material  and  a considerable 
quantity  of  its  nourishing  material  will  become 
dissolved  in  the  water.  But  how  to  retain  the 
juices  in  the  meat  is  the  problem.  Suppose  the 
leg  of  mutton  to  be  plunged  into  boiling  water, 
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what  will  happen?  Almost  immediately  the 
albuminous  portions  of  the  meat  in  contact 
vv^ith  the  boiling  water  will  become  insoluble, 
will  coagulate,  and  if  the  meat  be  exposed  to 
this  heat  for  a short  time  only,  it  will  have  be- 
come completely  surrounded  by  a film  of  coagu- 
lated material,  the  heat  not  having  had  time  to 
penetrate  far  in— will  have  become  sealed  up 
as  it  were;  and  if  the  mutton  were  now  placed 
in  cold  water,  this  coagulated  film,  being  in- 
soluble, would  oppose  the  passage  outwards  of 
the  juices  of  the  meat.  If  the  meat  were  kept 
in  the  boiling  water  the  heat  would  gradually 
penetrate  inwards,  coagulating  and  hardening 
as  it  proceeded,  the  outer  parts  becoming  al- 
ways harder  and  drier  because  of  the  prolonged 
action  of  the  high  temperature.  But  if,  after 
the  meat  has  been  two  or  three  minutes  in  the 
boiling  water,  the  heat  of  the  water  is  allowed 
to  fall  considerably,  then  a film  of  coagulated 
albumin  will  have  formed  outside  sufficient  to 
retain  the  juices  of  the  meat,  and  the  cooking 
can  be  proceeded  with  at  a lower  temperature 
and  a longer  period  without  risk  to  juiciness 
and  tenderness.  Exactly  the  same  principles 
are  applicable  in  roasting  or  baking  meat.  One 
desires  to  cook  the  meat  throughout  to  a certain 
degree,  but  to  retain  all  the  juice  within  it.  If 
it  is  exposed  suddenly,  and  all  round,  to  the 
full  influence  of  a bright  clear  fire,  a film  of 
coagulated  albumin  is  formed,  sealing  up  the 
juices;  then  the  meat  is  withdrawn  from  its 
close  proximity  to  the  fire,  or  if  it  be  in  an 
oven  the  heat  of  the  oven  is  allowed  to  fall, 
and  cooking  gradually  proceeded  with. 

Boiling,  roasting,  baking,  broiling  and  frying 
are  the  chief  ordinary  opei’ations  in  the  prepa- 
ration of  food,  and  these  may  now  be  briefly 
noticed  in  detail. 

Boiling’.  What  has  been  already  said  in 
general  is  specially  applicable  to  boiling.  In 
boiling  the  heat  is  communicated  to  the  meat 
by  the  agency  of  water,  and,  except  in  the  pro- 
duction of  soups  and  beef-teas,  and  -the  like, 
one  desires  to  convey  as  little  as  possible  of  the 
material  of  the  meat  to  the  medium  of  com- 
municating the  heat.  To  cook  meat  by  this 
means,  therefore,  which  is  to  be  served  up  at 
table,  the  water  should  be  boiling,  the  meat 
plunged  into  it,  there  being  sufficient  water 
completely  to  cover  the  meat,  and  the  pot 
should  be  kept  on  the  fire  till  the  water  again 
boils.  The  introduction  of  the  meat  will  have 
put  it  ‘^off  the  boil”  for  a few  minutes.  When 
the  water  has  boiled  again  for  two  or  three 
minutes,  not  more,  the  pot  should  be  removed 


to  the  side  of  the  fire,  so  that  the  temperature 
of  the  water  is  reduced  to  below  even  the  sim- 
mering point.  If  one  were  to  gauge  the  tem- 
])erature  by  means  of  a thermometer,  it  would 
be  not  more  than  180“  Fahr.,  or  between  that 
and  1G0°  Fahr.  (boiling  point  is  212°).  At  this 
heat  it  should  be  kept  till  the  central  j)arts  of 
the  meat  have  had  time  to  be  heated  to  the 
same  degree.  The  time  necessary  will  depend, 
of  course,  on  the  size  of  the  piece  of  meat,  and 
it  will  be  longer  than  if  the  boiling  temperature 
were  maintained;  but  the  reward  of  the  longer 
period  is  juicy  meat,  tender,  and  with  its  fibres 
soft  and  readily  separated  from  one  another,  not 
firm,  tough,  and  shrunken.  In  thus  cooking 
meat  a fork  should  never  be  plunged  into  it  to 
see  if  it  is  sufficiently  done,  for  this  would  break 
the  sealing  and  open  a way  of  escape  for  the  re- 
tained juices.  Meat  when  thus  properly  cooked 
is  easily  recognized  at  table  by  the  rush  of  juice 
as  soon  as  it  is  cut. 

Fish  should  always  be  boiled  in  this  way,  with 
skin  as  unbroken  as  possible;  and  their  flavour 
is  still  better  obtained  if  the  water  used  is  hard, 
if  sea- water  is  used,  or  if  some  salt  is  added  to 
fresh  water. 

In  the  case  of  eggs  the  same  method  produces 
excellent  results.  They  are  commonly  kept  in 
boiling  water  for  three  minutes  or  so.  The 
white  becomes  exceedingly  firm  and  indigest- 
ible, specially  next  the  shell,  and  often  the  yolk 
is  unaflected.  Now  if  the  eggs  be  plunged  into 
boiling  water  and  immediately  removed  from 
the  fire  altogether,  but  allowed  to  remain  covered 
up  in  the  water  for  ten  minutes,  the  white  will 
not  be  hardened,  but  nicely  jellied,  and  the  yolk 
just  set.  This  is  the  condition  in  which  eggs 
should  be  eaten.  This  is  called  ‘‘coddling  eggs ; ” 
and  while  it  may  be  done  in  a small  covered 
pan,  it  may  also  be  done  on  the  breakfast  table 
by  means  of  an  appropriate  vessel.  A tin  vessel 
is  obtained  so  deej)  tliat  when  half  full  of  water 
an  egg  would  be  completely  immersed.  It  may 
be  made  of  any  diameter  one  ])leases,  according 
to  the  number  of  eggs  one  may  liave  to  cook  in  it. 
It  should  Iiave  a tight-fitting  lid,  and  should  be 
embedded  in  a “cosy”  made  for  it.  A cover 
should  also  be  made  for  the  lid,  so  that  the  whole 
vessel  is  surrounded  by  a cosy.  The  boiling 
water  is  poiu’ed  into  the  pan,  pint  for  1 egg, 
|ths  of  a ])int  for  2 eggs,  and  1 pint  for  3 eggs, 
and  the  eggs  immediately  placed  in  the  water, 
the  lid  secured,  and  the  whole  covered  up. 
This  can  lie  on  the  table,  and  the  water  and 
eggs  are  introduced  10  minutes  before  the 
breakfast  is  served.  If  a few  minutes’  delay 
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occurs  the  eggs  are  not  overdone,  and  they  are 
kept  hot  for  a long  time. 

For  the  production  of  broth,  and  when  it  is 
desirable  to  extract  all  the  possible  ingredients 
of  the  meat,  a high  temperature  is  not  neces- 
sary at  any  time.  The  meat  should  be  re- 
duced to  small  pieces,  placed  in  cold  water  for 
some  time,  slowly  heated,  but  never  to  the  boil- 
ing point,  for  even  before  that  high  temperature 
is  reached  the  albuminous  constituents  which 
have  become  extracted  will  be  coagulated  and 
separated  out,  but  will  remain  in  solution  if  a 
lower  temperature  is  maintained.  When  it  is 
desired  to  produce  stock  from  tendinous  meat, 
such  as  hough  or  joints  of  bone,  prolonged  boil- 
ing is  necessary  for  the  extraction  of  gelatine, 
which  is  derived  from  tendons,  gristle,  &c.,  by 
boiling. 

The  flesh  of  young  animals,  veal  and  lamb, 
does  not  stand  boiling  well,  because  of  the  large 
amount  of  gelatine-yielding  substance  present, 
the  dissolving  out  of  which  makes  the  meat  fall 
to  pieces. 

Boiling  is  the  method  of  preparation  most 
suitable  for  invalids  and  those  of  weak  diges- 
tion, but  it  develops  the  flavour  of  meat  much 
less  than  either  roasting  or  stewing,  and  is  not 
so  much  enjoyed.  Boiled  meat  is  moie  easy  of 
digestion  than  that  cooked  in  any  other  way 
(see  p.  603). 

Roasting  has  already  been  referred  to.  The 
meat  ought  at  first  to  be  brought  close  to  a 
bright  clear  tire  till  the  surface  is  coagulated  to 
retain  the  juices,  then  it  ought  to  be  withdrawn 
to  such  a distance  that  the  heat  can  never  rise 
above  180°,  and  it  is  then  allowed  gradually  to 
cook  throughout.  The  dry  heat  causes  a con- 
siderable loss  by  evaporation  of  water,  and,  to 
prevent  this  going  on  unduly,  basting  is  resorted 
to  by  the  use  of  melted  butter  or  the  dripping 
caught  in  the  pan.  Not  only  does  this  prevent 
drying  but  it  aids  the  browning  of  the  outside 
of  the°meat,  and  it  is  by  this  browning  that  the 
peculiarly  acceptable  flavour  of  roast  meat  is 
produced. 

While  roast  meat  is  not  so  digestible  as 
boiled,  it  is  more  acceptable  as  a rule,  because 
of  the  increased  flavour,  and  next  to  boiling,  it 
is  most  suitable  for  invalids  and  dyspeptics. 
The  fat  of  the  meat  undergoes  some  amount  of 
chemical  change  because  of  the  prolonged  action 
of  the  heat,  and  fatty  acids  are  produced  which 
are  the  chief  cause  of  some  tendency  to  disagree 
w^ith  persons  of  weak  digestion. 

Broiling  or  Grilling  is  practically  the  same 
as  roasting  in  its  effects.  The  cooking  on  the 


grill  is  done  with  great  I'apidity,  a hot  clear  fire 
being  necessary.  The  grill  being  brought  close 
to  the  fire  at  first  and  rapidly  turned,  the  whole 
surface  of  the  meat  is  sealed.  The  grill  is  then 
removed  to  a little  distance,  and  the  interior 
portion  of  the  meat  is  done  more  slowly,  being 
cooked  in  its  own  juices,  as  it  were,  within  the 
outer  crust  that  has  been  formed.  This  is  an 
excellent  method,  when  well  done,  for  cooking 
a chop  or  steak,  and  produces  a very  savoury 
dish,  little  less  digestible  than  by  boiling. 

Baking  is  pretty  much  the  same  as  roasting, 
but  being  done  in  the  confined  space  of  the 
oven,  partly  by  hot  air,  there  is  less  of  the 
material  of  the  meat  driven  off  as  vapour  in 
the  process.  Consequently  the  flavour  produced 
is  much  richer  and  fuller  than  in  roasting.  On 
that  account  baked  meats  are  much  less  diges- 
tible than  roasted,  and  had  better  be  avoided 
altogether  by  the  dyspeptic. 

Frying  is  an  excellent  biit  much-abused  me- 
thod of  cooking.  The  common  method  of  frying 
is  by  the  use  of  the  ordinary  shallow  frying-pan, 
and  the  meat  is  kept  from  sticking  to  the  pan 
and  burning  by  some  melted  butter,  lard,  oi 
dripping.  Now  this  suits  well  enough  for  meat 
cut  in  very  thin  slices  such  as  ham,  which  can 
be  kept  fairly  well  covered  with  the  liquid  fat, 
01’  for  eggs  or  omelettes,  but  is  entirely  unsuited 
for  other  kinds  of  meat.  What  is  properly 
meant  by  frying  is  cooking  in  oil,  in  which  the 
oil  is  made  the  vehicle  for  communicating  the 
heat  to  the  meat,  just  as  water  is  the  vehicle 
ill  the  case  of  boiling.  This  requires  a deeper 
vessel  than  the  ordinary  frying-pan,  capable  of 
holding  such  a quantity  of  fat  as  will  permit  of 
the  meat  being  completely  immersed.  Now  fat 
boils  at  a temperature  very  much  higher  than 
water,  indeed  cannot  be  boiled  in  an  open  pan 
at  all,  so  that  long  before  its  boiling  point  is 
reached  the  temperature  of  the  liquid  fat  is  far 
above  the  highest  temperature  obtainable  with 
water,  namely,  212°.  Lard  is  commonly  used, 
and  when  it  is  put  into  the  pan  and  kept  on 
the  fire  for  some  time  the  liquid  fat  bubbles 
and  crackles  as  if  it  were  boiling.  By  and  by 
it  becomes  quiet.  It  has  not  been  boiling,  it 
has  reached  the  temperature  of  boiling  water, 
and  then  any  water  contained  in  the  fat  is 
driven  off  as  steam,  causing  the  commotion. 
When  ail  the  water  has  been  evaporated  the 
surface  of  the  liquid  becomes  still,  and  the  tem- 
perature of  the  fat  is  then  considerably  above 
212°.  Its  temperature  continues  to  rise,  and 
soon  if  bread  crumbs  be  di’opped  into  the  fat 
they  at  once  become  browned.  At  this  stage 
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the  meat  may  be  introduced.  The  cutlet  or  chop 
is  usually  covered  first  with  a coating  or  batter 
of  switched  eggs  and  bread  crumbs,  and  then 
dropped  into  the  oil,  so  as  to  be  completely 
covered  by  it.  If  the  fat  is  sufficiently  hot  the 
chop  or  cutlet  is  cooked  in  about  10  minutes, 
very  e(|ually  throughout,  and  the  coating  has 
acquired  a delicate  brown  with  a crisp  feeling 
and  pleasant  flavour.  The  hot  oil  in  contact 
with  the  outside  of  the  meat  has  coagulated  the 
albumin,  the  continuance  of  the  heat  has  raised 
the  interior  of  the  meat  to  the  boiling  point,  and 
it  is  cooked  by  the  heat  of  its  own  juice.  Above 
the  boiling  point  the  heat  of  the  meat  cannot  rise 
so  long  as  it  contains  any  juice,  and  the  juices 
are  retained.  The  result  is  that  if  the  time  be 
properly  gauged  the  meat  is  well  cooked,  juicy 
and  tender.  The  spitting  and  hissing  noise  pro- 
duced when  the  meat  is  introduced  is  due  to 
the  explosion  of  little  globules  of  steam,  pro- 
duced by  contact  with  the  hot  oil.  Further, 
owing  to  the  very  heat  the  oil  is  prevented 
passing  into  the  meat,  and  when  it  has  been 
removed  and  the  surface  oil  allowed  to  run  off, 
no  trace  of  fat  is  left.  Now  this  is  not  an  ex- 
pensive method  of  cooking,  for  there  is  actually 
less  fat  used  than  with  the  ordinary  frying-pan. 
The  fat  is  readily  purified  for  use  again  by 
pouring  it,  still  hot,  into  a vessel  of  water.  The 
impurities  sink  into  the  water;  the  fat  floating, 
is  easily  removed  when  cold.  Besides  pure  lard, 
cotton-seed  oil  (p.  591)  may  be  used.  It  is, 
when  obtained  pure,  an  excellent  oil  for  the 
purpose,  of  very  agreeable  and  delicate  flavour, 
and  has  the  advantage  of  being  much  cheaper 
than  lard.  This  is  the  only  proper  method  of 
frying ; and  when  chops,  cutlets,  and  fish  are  so 
cooked  they  are  not  only  pleasant  in  flavour 
but  also  not  difficult  of  digestion.  The  ordi- 
nary shallow  frying-pan,  on  the  other  hand,  is 
destructive  to  the  meat  cooked  in  it.  The 
meat  is  really  dried,  hardened,  and  shrivelled, 
and  its  digestibility  very  seriously  impaired. 
The  use  of  such  a pan  ought  to  be  limited  to 
the  cooking  of  omelettes,  pancakes,  and  such 
like. 

Stewing”  is  a process  whose  object  is  entirely 
different  from  that  of  the  methods  already  de- 
scribed. Little  or  no  water  is  added  to  the 
meat  in  the  stew-pan.  The  meat  is  never  raised 
to  the  boiling  temperature.  Tlie  juice  of  the 
meat  is  thus  allowed  to  exude,  and  additional 
liquid  is  obtained  fx’om  the  various  herbs,  vege- 
tables, &c.,  mixed  with  the  meat.  A rich  full- 
flavoured  gravy  is  thus  obtained  in  which  the 
meat  becomes  cooked.  Now  in  the  ordinary 


stew-pan  the  difficulty  of  keeping  the  heat  at  a 
proper  level  is  very  great,  because  the  meat  is 
directly  in  contact  with  the  vessel  on  the  fire. 
As  a result  a boiling,  or,  what  is  next  to  it,  a 
simmering  temperature,  is  communicated  to  the 
meat,  which  is  thus  toughened  and  shrunken 
by  the  firm  coagulation  of  its  albuminous  con- 
stituents. If,  however,  the  stew  is  kept  at  the 
proper  temperature,  about  180°  Fahr.- — not  even 
a simmering  heat — this  does  not  occur,  the  meat 
is  tender  and  juicy  and  easy  of  digestion.  This 
is  easily  secured  by  a vessel  called  the  Bain 
Marie.  It  is  constructed  on  the  same  principle 
as  an  ordinary  glue-pot.  One  vessel  is  fitted 
inside  an  outer  one.  The  outer  one  contains 
water,  which  thus  surrounds  the  inner.  The 
vessel  is  put  on  the  fire,  and  the  meat,  vege- 
tables, &c.,  in  the  inner  vessel,  the  whole  being 
covered  by  a lid.  The  water  in  the  outer  vessel 
comes  to  the  boiling  point,  but  any  liquid  in 
the  inner  one  never  reaches  such  a degree  be- 
cause of  the  loss  of  heat  by  evaporation.  The 
water  in  the  outer  vessel  would  require  to  be 
liaised  above  the  boiling  point,  which  cannot 
happen,  before  that  in  the  inner  could  reach 
that  point.  This  is  the  method  employed  by 
the  continental  peasantry,  whose  stews  are  fa- 
mous for  their  tenderness  and  delicacy.  “The 
poor  peasant,  with  her  2 or  3 ounces  of  meat  for 
a large  family,  puts  it  into  a pot  au  feu,  along 
with  what  vegetables  she  happens  to  have,  puts 
it  in  after  breakfast  and  leaves  it  there ; it 
never  gets  up  to  boiling  point;  the  meat  and 
vegetables  are  intermingled,  and  a nice  dinner 
is  obtained  for  about  one-third  of  what  it  costs 
our  people  of  the  same  class  for  a lump  of  salt 
bacon.”  Again,  the  poor  French  peasant,  says 
Mattieu  Williams,  does  more  with  one  pound  of 
meat,  in  the  way  of  stewing,  than  the  English 
cook  with  three  or  foixr.  “The  little  bit  of  meat 
and  the  lai’ge  supply  of  vegetables  are  placed 
in  a pot,  and  this  in  another  vessel  containing 
water — the  Bain  Marie.  This  stands  on  the 
embers  of  a jioor  little  wood  fire,  and  is  left 
there  till  dinner-time,  under  conditions  that 
render  boiling  impossible,  and  demand  little  or 
no  further  attention  from  the  cook.  Conse- 
quently the  meat,  when  removed,  has  parted 
with  its  juices  to  the  potage,  but  is  not  curled 
up  by  the  contraction  of  the  hardened  albumen, 
nor  reduced  to  stringy  fibres.  It  is  tender, 
eatable  and  enjoyable.”  Count  Rumford  says: 
“ In  many  countries  where  soups  constitute  the 
principal  part  of  the  food  of  the  inhabitants, 
the  process  of  cooking  lasts  from  one  meal-time 

to  another,  and  is  performed  almost  without 
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eitlier  trouble  or  expense.  As  soon  as  the  soup 
is  served  up,  the  ingredients  for  the  next  meal 
are  put  into  the  pot  (which  is  never  suffered  to 
cool  and  does  not  require  scouring);  and  this 
pot  — which  is  of  cast-iron  or  earthenware  — 
being  well  closed  with  its  thick  wooden  cover, 
is  placed  by  the  side  of  the  fire,  where  its  con- 
tents are  kept  simmering  for  many  hours.” 
Vegetable  food,  unlike  animal  food,  can  scarcely 
be  too  thoroughly  cooked,  and  boiling  is  for  all 
the  most  suitable  process.  Starchy  vegetables 
such  as  potatoes  are  not  digestible  unless  they 
have  been  boiled  sufficiently  to  cause  all  the 
starch-grains  to  swell  and  burst  their  cellulose 
envelopes.  It  is  this  that  causes  the  potato  to 
become  mealy  by  cooling.  Sodden  and  hard  or 
waxy,  they  are  not  digestible.  Potatoes  should 
be  placed  in  boiling  water,  with  the  addition  of 
salt.  There  is  no  doubt  that  boiled  potatoes 
in  their  skins  retain  a flavour,  of  which  they 
are  otherwise  robbed.  The  skins  of  the  potatoes 
do  contain  some  small  percentage  of  a poisonous 
alkaloid,  solanine,  which  is  extracted  by  boiling 
and  probably  destroyed.  There  is,  therefore, 
some  reason  for  the  refusal  to  use  the  water  in 
which  potatoes  have  been  boiled  in  their  skins; 
but  there  is  no  reason  for  the  throwing  away 


cooking,  and  partly  also,  no  doubt,  because  of 
being  more  readily  attacked  by  the  digestive 
fluids. 

Loss  in  Cooking. — By  the  various  methods 
of  cooking  that  have  been  noted  the  meat,  as 
might  be  expected,  loses  in  weight.  Obviously 
the  loss  will  be  greater  in  meat  roasted  or 
baked,  because  of  the  considerable  eva})oration 
of  water  and  melting  away  of  fat.  The  loss  is 
least  by  boding,  though  by  this  method  of  cook- 
ing it  reaches  20  per  cent,  that  is  ^ of  the 
weight,  so  that  boiling  is  the  most  economical 
method  of  cooking.  Letheby  gives  the  follow- 
ing table  as  expressing  the  loss  of  different 
pieces  of  meat  by  the  various  processes: — 


Beef  generally, 

Boiling, 
per  cent. 

20 

Baking, 
per  cent. 

29 

Roasting, 
per  cent. 

31 

Mutton  generally, 

20 

31 

Legs  of  Mutton, 

20 

32 

33 

Shoulders  of  Mutton,  

24 

32 

34 

Loins  of  Mutton, 

30 

33 

36 

Necks  of  Mutton, 

25 

32 

34 

Average  of  all,  

23 

31 

34 

The  following  is  an  example  from  another 


source: — 

In  Boiling, 
lb.  oz. 

4 lbs.  of  Beef  lose 1 0 . 

4 lbs.  of  Mutton  lose..  0 14  . 


In  Baking.  In  Roasting, 
lb.  oz.  lb.  oz. 

...  1 3 1 5 

...  1 4 1 6 


of  the  water  in  which  peeled  potatoes  have  been 
boiled,  since  the  alkaloid  has  been  removed  in 
the  peelings.  Steaming  is,  however,  the  most 
excellent  method  for  the  cooking  of  potatoes, 
no  element  of  flavour  being  thereby  lost. 

Green  vegetables  require  prolonged  boiling 
to  make  them  tender.  They  should  be  placed 
in  boiling  water,  and  kept  boiling  uninterrupt- 
edly till  removed  for  being  served.  As  green 
vegetables  are  specially  valuable  for  the  salts 
they  contain,  and  as  these  salts  are  to  a con- 
siderable extent  removed  by  water,  and  specially 
by  soft  water,  it  is  better  to  boil  them  in  hard 
water  or  in  water  to  which  salt  has  been  added, 
in  the  proportion ‘of  2 ounces  to  the  gallon  of 
water. 

As  regards  vegetables  like  peas,  beans,  and 
lentils,  their  value  as  food-stuffs  depends  to  a 
very  great  extent  on  their  being  thoroughly 
cooked.  It  has  been  shown,  for  example,  that 
when  the  meal  of  such  food  has  been  used, 
baked  into  cakes,  and  so  cooked  and  eaten,  91  -8 
per  cent  of  the  albuminous  constituent  was 
made  use  of  in  the  body;  but  when  used  in 
their  natural  form,  and  boiled  after  previous 
soaking  in  water,  only  59’8  per  cent  was  re- 
tained in  the  body;  the  rest  was  expelled  un- 
digested as  waste.  This  is  doubtless  partly  be- 
cause of  the  meal  permitting  of  more  thorough 


THE  CONSTRUCTION  OF  DIETARIES. 

The  previous  consideration  that  has  been 
given  to  the  uses  of  food  in  the  body,  and  to 
the  chemical  composition  of  foods,  puts  us  now 
in  the  position  of  being  able  to  calculate  with 
very  considerable  accuracy  the  total  quantity 
of  food  required  per  day  by  persons  under 
various  conditions  of  life,  and  the  proportion  of 
the  total  quantity  which  should  be  contributed 
by  the  various  kinds  of  food,  albuminous,  starchy, 
and  fatty. 

The  principles  on  which  that  calculation  is 
based  are  considered  at  length  on  p.  542,  and 
it  may  be  well  to  restate  them  briefly  here. 

1.  A certain  quantity  of  food,  which  must  be 
proteid,  is  daily  required  for  the  repair  of  tear 
and  wear  of  tissues,  which  tear  and  wear  is 
practically  constant,  and  not  notably  varying 
with  work  done. 

2.  A further  quantity  of  food,  which  may  be 
drawn  principally  from  the  starchy  and  fatty 
classes,  is  required,  varying,  however,  with  the 
work  done  and  with  the  external  temperature. 

Now  it  is  evident  that  if  the  tear  and  wear 
of  tissue,  replaceable  by  proteid  or  albuminous 
foods,  is  more  or  less  constant,  it  is  only  neces- 
sary to  keep  a man  under  observation  for  some  ^ 
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time  to  learn  how  m\ich  that  daily  tear  and 
wear  amounts  to,  and  how  much  nitrogenous 
food  it  is  necessary  to  supply  daily  for  its  re- 
pair. Further,  we  have  seen  (p.  533)  that  even 
if  a man  remains  perfectly  idle,  making  no  ex- 
ertion whatevei',  energy  is  expended  in  the  per- 
formance of  the  vital  operations  of  the  body, 
the  beating  of  the  heart,  the  movements  of 
respiration,  &c.,  and  in  the  maintenance  of  the 
bodily  temperature.  This  energy,  we  have  seen 
(p.  532),  is  yielded  best  by  the  combustion  within 
the  body  of  starches,  sugars,  and  fats,  and  may 
be  measured  by  the  ultimate  products  of  their 
combustion  which  leave  the  body,  specially  car- 
bonic acid  gas.  So  that  if  a set  of  observations 
be  made  upon  a man,  remaining  perfectly  idle, 
one  may  ascertain  not  only  the  amount  of  nitro- 
genous food  required  per  day  to  repair  tissue 
waste,  but  the  minimum  quantity  also  of  starches 
and  fats  that  will  suffice  to  yield  energy  for  vital 
operations  and  bodily  heat  without  loss  to  the 
body.  That  is  to  say,  by  actual  experiment  one 
may  learn  what  is  the  Minimum  Diet,  con- 
sistent with  the  maintenance  of  health.  If, 
thereafter,  a second  set  of  observations  be  made 
upon  the  same  man,  who  is  now  set  to  do  a 
moderate  amoiint  of  daily  work,  one  may  ascer- 
tain what  is  the  increased  amount  of  fats  and 
starches,  &c.,  used  up  in  the  body  to  yield  the 
necessary  energy,  and  how  much  of  such  foods 
must  be  added  to  the  diet  to  supply  it.  This 
set  of  observations  will  give  the  information 
needed  for  the  determination  of  what  is  called 
Standard  Diet;  that  is,  the  quantity  of  food 
daily  required  by  the  average  man,  doing  a fair 
quantity  of  work,  with  the  maintenance  of 
health.  Another  set  of  observations  may  be 
made  on  a man,  doing  hard  work  daily,  and  a 
dietary  may  be  thereafter  constructed  to  suit 
his  still  increased  expenditure  of  energy,  and 
this  may  be  called  the  Diet  for  Hard  Work. 
Within  comparatively  recent  years  a large 
number  of  such  observations  have  been  made, 
specially  in  the  Munich  Physiological  Institute, 
to  which  a reference  has  already  been  made 
(p.  540),  and  a high  degree  of  scientific  accuracy 
has  thus  been  obtained.  Previous  to  such  ob- 
servations the  facts  which  afforded  a basis  for 
the  construction  of  dietaries  were  obtained  from 
observing  the  quantities  of  food  usually  taken 
by  persons  under  varying  circumstances.  Thus 
Dr.  Edward  Smith  calculated  the  average  quan- 
tities taken  by  adult  men  and  w^omen.  Dr. 
Playfair  took  the  average  daily  food  of  needle- 
women in  London,  and  the  average  diet  of  the 
operatives  during  the  cotton  famine  in  Lan- 


cashire in  1862,  and  considered  this  to  be  the 
barest  possible  diet.  It  has  been  called  Bare- 
subsistence  Diet,  Starvation  Diet  or  Famine 
Diet.  Then  he  took  the  mean  of  the  dietaries 
of  English,  French,  Prussian,  and  Russian  sol- 
diers, &c.,  as  representing  the  diet  of  active 
labourers,  and  so  on.  In  these  calculations  the 
large  number  of  cases  from  which  the  average 
was  taken  got  rid  of  any  errors  due  to  indi- 
vidual excess  or  deficiency  in  eating, 

BaPG-subsistene6  Diet. — Now  we  have  seen 
(p.  539)  that  proteid  food  may  be  expressed  by 
the  amount  of  nitrogen  it  contains,  and  that 
the  amount  of  proteid  consumed  in  the  body 
may  be  ascertained  by  the  amount  of  urea 
given  off  in  the  lU'ine  or  by  the  amount  of  nitro- 
gen that  urea  contains.  Further,  fats  and  starches 
may  be  estimated  by  the  amount  of  carbon 
given  off  from  the  body ; only  we  must  not 
forget  that  proteid  foods  yield  carbon  also.  In 
short,  we  may  express  the  quantity  of  food 
eaten,  or  of  material  used  up  in  the  body,  simply 
in  grains  of  nitrogen  and  carbon,  as  well  as  in 
grains  of  proteids,  fats,  and  starches. 

These  things  must  be  remembered  in  endea- 
vouring to  understand  the  following  tables.  In 
an  experiment  in  the  Munich  laboratory,  the 
subject  of  it,  a watchmaker,  did  no  muscular 
work,  x’eceived  no  food,  and  lost  from  his  body 
the  following: — - 

Grains  of  Nitrogen.  Grains  of  Carbon. 

175-2  3202-8 

which  represented  the  amount  of  flesh  and  fat 
of  his  own  body  consumed  as  tear  and  wear  of 
its  machinery,  and  to  yield  energy  and  heat  for 
vital  processes. 

Now  Dr.  Playfair’s  bare-subsistence  diet  of 
needlewomen  and  operatives  during  famine  is  as 
follows: — 

Nitrogenous  or  proteid \ 2-33  ounces 

matter, J 

Fat, 0-84  ,, 

Carbo-hydrates  (Sugars  \ -09 

and  Starches), J ” 

Total,  14-86  ,, 

If  we  express  this  in  grains  of  nitrogen  and 
carbon  it  amounts  to — 

Grains  of  Nitrogen.  Grains  of  Carboa 

160-8  3103-4 

So  that  the  quantity  of  material,  lost  from  the 
body  of  a starving  man  in  24  hours,  is  very 
nearly  the  same  as  the  total  quantity  of  food 
introduced  per  day  into  the  body  in  circum- 
stances of  hardship  just  indicated.  Exactly 


All  calculated 
as  free  of 
water. 
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34  ounces  of  ordinary  wliite  bread,  that  is,  2 
lbs.  2 ounces,  yield — 

Grams  of  Nitrogen.  Grains  of  Carbon. 

160  4085 

almost  exactly  the  nitrogen  of  the  bare  subsis- 
tence diet,  though  900  grains  more  carbon.  So 
that  we  may  say  this  quantity  of  bread  per  day 
is  the  smallest  quantity  that  it  is  possible  for 
an  adult  to  maintain  existence  upon.  This 
amount,  however,  it  is  plain,  is  not  satisfactory 
as  a calculating  basis  for  ordinary  circumstances, 
for  the  body  loss  of  a starving  man  is  not  a fair 
gauge  of  what  the  body  requires  even  in  cir- 
cumstances of  no  work  to  do,  nor  is  the  bare- 
existence  diet  of  a famine-stricken  population. 
Professor  Ranke  made  an  experiment  upon 
himself  at  Munich  with  the  intention  of  find- 
ing what  diet  was  just  sufficient  for  his  bodily 
wants,  when  he  did  no  work — with  what  diet, 
that  is  to  say,  his  body  would  hold  its  own, 
neither  gaining  nor  losing.  The  amount  is  as 
follows: — 

Nitrogenous  or  proteid, ...  3 ‘5  ounces^, 

^ ^ ” I All  wnW-frPfi 

Carbo-hydrates 

and  Starches), 

Total,  14 ’5  ,, 

This  total,  it  is  to  be  observed,  is  less  than  that 
of  the  bare-subsistence  diet;  but  then  it  is  less 
because  of  the  diminished  quantity  of  carbo- 
hydrate, while  it  is  richer  in  proteids,  and  much 
richer  in  fats,  fat  being  worth  twice  its  weight 
of  carbo-hydrate  in  richness  of  carbon.  Ex- 
pressed in  nitrogen  and  carbon  this  diet  equals 

Grains  of  Nitrogen.  Grains  of  Carbon. 

241  3675 

Dr.  Edward  Smith  calculated  the  diets  for  the 
average  men  and  women  doing  no  work,  and 
made  it  as  follows: — 

Grains  of  Nitrogen.  Grains  of  Carbon. 

Adult  Man, ....: 200  4300 

Adult  Woman, 180  3900 

Dr.  Letheby  gives  the  following  for  the  adult 
man  (1)  during  idleness,  (2)  during  ordinary 
work,  (3)  during  hard  work: — 

, . , , , , . . Grains  of  Grains  of 

Diet  should  contain  Nitrogen.  Cartion. 

For  idleness, 180  3816 

For  ordinary  work, 307  5688 

For  hard  work, 391  6823 

A very  large  number  of  statistics  have  been 
collected  with  the  object  of  determining  what 
is  a fair  diet  for  the  ordinary  working-man,  and 
the  above  are  some  samples  of  the  means  taken 
to  arrive  at  a decision. 


Standard  or  Model  Diet.— The  diet  gener- 
ally accepted  as  a fair  representation  not  only  of 
the  total  elements  which  a diet  should  contain, 
but  also  of  the  proj)ortion  of  the  various  food- 
stuff’s of  which  they  should  consist,  is  that  of 
Professor  Moleschott,  and  is  given  in  the  follow- 
ing table  :— 


Alimentary  substances  in  a dry  state  required  daily  for 
the  support  of  an  ordinary  working-man  of  average 
height  and  weight.  ^ 


Nitrogenous  or  proteid,  .. 

..  4-587 

ounces 

avoirdupois. 

Fatty  matter, 

..  2-964 

5 ) 

5» 

Carbo-hydrates, 

..  14-250 

5 J 

55 

Salts, 

..  1-058 

) J 

5 5 

Total, 

..  22-859 

55 

55 

This  table,  it  is  to  be  observed,  gives  the 
quantities  calculated  free  of  water.  Food  as  we 
take  it,  however,  contains  varying  percentages 
of  water,  as  the  preceding  tables  of  analysis 
show.  If  one  takes  50  as  the  average  percentage 
of  water,  then  the  22'859  ounces  dry  solids  will 
be  45-718  ounces  of  food  as  ordinarily  consumed. 
Besides  that  there  is  usually  taken  in  one  form 
or  another,  as  tea,  &c.,  at  least  50  to  60  ounces 
of  water. 

This  standard  diet,  calculated  in  terms  of 
nitrogen  and  carbon,  yields  : — 

Grains  of  Nitrogen.  Grains  of  Carbon. 

316  4860 

Putting  it  in  round  numbers,  we  may  say 
that  an  ordinary  person  doing  a fair  day’s  work 
requires  a quantity  of  mixed  food  that  will 
yield  300  grains  of  nitrogen  and  4800  grains  of 
carbon. 

The  Caleulation  of  the  Value  of  a Diet. 

— The  problem  in  constructing  a dietary  is  to 
furnish  these  ingredients  in  the  sinq:>lest,  most 
palatable,  most  digestible,  and  probably  also 
most  economical  form.  It  will  be  of  interest 
now  to  show  how  the  calculations  are  made, 
and  how,  given  any  diet  whatever,  one  could 
estimate  its  equivalents  in  nitrogen  and  carbon. 
The  tables  of  analysis,  which  have  been  given 
in  a very  complete  form,  enable  one  to  deter- 
mine the  dry  albuminous,  fatty,  and  carbo- 
hydrate material  in  any  given  food-stuff. 

Let  us  take  four  examples  as  illustration : 
lean  beef,  white  bread,  oatmeal,  and  potato. 
The  problem  is  to  determine  the  number  of 
grains  of  nitrogen  and  carbon  in,  let  us  say, 
four  ounces  of  each  of  these  substances. 

1.  Determine  what  amount  of  dry  nitrogen- 
ous (proteid)  material,  of  dry  fatty  material, 
and  of  dry  carbo-hydrate  (starch  and  sugar) 
each  contains. 
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Lean  Beef.— 100  ounces  of  lean  beef  contain, 
according  to  table,  p.  543: — 

Nitrogenous, 19’3  oz. 

Fat, 3-6  „ 

Carbo-hydrate, none. 


Proceeding  again  as  before,  we  find  that 

O O ' 

4 ounces  of  Potatoes  contain — 


Nitrogenous, '092  oz. 

Fat, -012  „ 

Carbo-hydrate, ’788  ,, 


If  100  ounces  of  lean  beef  yield  19’3  ounces 
dry  nitrogenous  matter,  how  much  will  4 ounces 
yield  1 — 

100  : 4 : : 19’3  : a-. 

Multiply  19-3  by  4 and  divide  by  100. 

The  answer  is  ‘776  of  an  ounce. 

In  the  same  way,  multiplying  the  quantity 
of  fat  in  100  ounces,  namely,  3'6,  by  4,  and 
dividing  by  100,  gives  the  amount  of  fat 
in  4 ounces. 

Thus 

4 ounces  Lean  Beef  contain — 


Nitrogenous, '776  oz. 

Fat, T44  „ 


White  Bread. — 100  ounces  of  white  bread, 
according  to  table  (p.  562),  contain  of — 


Nitrogenous, 6 '82  oz. 

Fat, ‘77  ,, 

Carbo-hydrate, 52 ‘34  ,, 


Proceeding  as  before. 

The  quantity  of  nitrogenous  mateidal  in  4 oz. 
is  obtained  by  multiplying  6’82  by  4 and 
dividing  by  100, 

of  fat  by  multiplying  ’77  by  4 and  dividing 
by  100, 

and  of  cai’bo-hydrate  by  multiplying  52'37  by 
4 and  dividing  by  100. 

Thus 

4 ounces  of  White  Bread  contain — 


Nitrogenous, '2728  oz. 

Fat, ‘0308  ,, 

Carbo-hydrate, 2’0936  ,, 


Oatmeal.— 100  ounces  of  oatmeal,  according 
to  table  (p.  563),  contain — 


Nitrogenous, 16 T oz. 

Fat, lOT  „ 

Carbo-hydrate, 63 '0  ,, 


Proceeding  as  before,  Ave  find  that 
4 ounces  of  Oatmeal  ivill  contain — 


Nitrogenous, ‘644  oz. 

Fat, -404  ,, 

Carbo-hydrate,  2 ’520  ,, 


Potatoes. — 100  ounces  of  potatoes,  accord- 
ing to  table  (p.  569),  contain — 


Nitrogenous, 2'3  oz. 

Fat, 0'3  ,, 

Carbo-hydrate, 19'7  ,, 


These  results  we  may  tabulate  for  ease  of 
future  reference  thus: — 


Amount  of  Dry  Alimentamj  Substance  contained  in  4 02 ■ 
of  Lean  Beef,  White  Bread,  Oatmeal,  and  Potato. 


Nitrogenous, 

Fat, 

Lean  Beef. 

White 

Bread. 

Oatmeal. 

Potato. 

ounce. 

•776 

•144 

ounces. 

•2728 

•0308 

2-0936 

ounces. 

•644 

•404 

2-520 

ounce. 

•092 

•012 

•788 

Carbo-hydrate, . . . 
Totals, 

•920 

2-3972 

3-568 

•892 

2.  The  next  part  of  the  problem  is  to  de- 
termine what  quantities  of  nitrogen  and  car- 
bon these  quantities  of  nitrogenous,  fat,  and 
carbo-hydrate  material  contain. 

This  we  are  able  to  do  by  a table  of  Dr. 
Parkes’  in  which  is  stated  in  grains  the  quan- 
tity of  nitrogen  and  carbon  in  each  ounce  of 
these  different  classes  of  foods  as  follows:  — 


Grains  of  Grains  of 
Nitrogen.  Carbon. 

1 ounce  of  Dry  Nitrogenous  or  Pro- 

teid  material  contains, 

1 ounce  of  Dry  Fatty  material  contains,  0 ......  345 ’6 

1 ounce  of  Dry  Carbo-hydrate ^ mate- \ q 194-“'> 

rial  contains, 1 


1 69  233 


To  find  the  grains  of  nitrogen  and  carbon, 
therefore,  in  4 ounces  lean  beef,  (a)  we  multiply 
the  number  of  grains  of  nitrogen  (69)  in  1 ounce 
dry  nitrogenous  material  by  ‘776,  the  amount 
of  dry  nitrogenous  material  in  4 ounces  of  beef, 
and  {b)  obtain  the  carbon  in  the  same  quantity 
of  nitrogenous  material  by  multiplying  by  233, 
adding  to  that  the  carbon  contained  in  the  T44 
oz.  dry  fat,  thus: — 

Grains  of  Grains  of 
Nitrogen.  Carbon. 

4 ounces  Lean  Beef  contain  in  '776 
of  an  ounce  Dry  Nitrogenous 
material : 

•776  multiplied  by  69 53 '544 

•776  multiplied  by  233 180 '808 

4 ounces  Lean  Beef  contain  in  '144 
of  an  ounce  Dry  Fat : 

•144  multiplied  by  345‘6, 49'7664 

Totals, 53-544  230-5744 

Working  out  the  figures  for  the  other  sub- 

o o 

stances  in  the  same  way,  we  get  results  ex- 


1 This  does  not  include  lactose,  the  form  of  carbo-hydrate 
in  milk,  which  contains  only  175  grains  of  carbon  to  each 
ounce. 
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pressed  iu  round  numbers  in  the  following 
table: — 

Grains  of  Nitrogen  and  Carbon  contained  in  4 ounces 
each  of  Lean  Beef  White  Bread,  Oatmeal,  and  Potato. 


Grains  of 

Grains  of 

Nitrogen. 

Carbon. 

Lean  Beef, 

53^  .... 

...  230i 

White  Bread, 

19  ... 

...  481 

Oatmeal,  

45  ... 

...  779 

Potato, 

••• 

...  178^ 

These  four  illustrations  have  been  given  to 
show  the  method  of  calculation;  and  it  is  evi- 
dent that,  from  the  numerous  tables  of  analysis 
given  in  preceding  pages,  it  would  be  possible 
for  any  one,  who  knows  the  multiplication 
table,  to  work  out  the  grains  of  nitrogen  and 
carbon  in  any  ordinary  diet. 

Thus,  let  us  sup[)Ose  a person  took  for  break- 
fast the  following: — 

4 ounces  of  Oatmeal  made  into  porridge. 

10  ,,  Sweet  Milk. 

1 pint  of  Cocoa  (2  breakfast-cupfuls). 

\ lb.  White  Bread  (two  thick  slices). 

^ oz.  Butter  (enough  for  the  bread). 

We  can  determine  how  much  of  the  needed 
daily  supply  of  nutriment  he  has  been  provided 
with.  The  method  of  calculation  has  already 
been  described. 


Nitro- 

genous. 

Fat. 

Carl)o-hydrate. 

oz. 

OZ. 

OZ. 

4 ounces  Oatmeal  yield, 

-644 

•404 

2-52 

10  ,,  Milk, 

1 pint  Cocoa.  ,, 

•464 

■35 

•428  (lactose). 

03 

•092 

•025 

J lb.  (4  oz. ) Bread,  ,, 

■2728 

■03 

2-093 

X oz.  (-5)  Butter,  „ 

■0115 

•4215 

— 

Totals,!.... 

1-4223 

1-2975 

4-638 

and  -428  lactose. 

The  calculation  shows  that  the  diet  yields 

Grains  of  Nitsogen.  Grains  of  Carbon. 

100  1757 


Suppose  the  same  man  lunches  on 

i lb.  (8  oz.)  Mutton  Chop, 

1^  lb.  Potatoes, 

and  let  us  suppose  there  are  only  6 ounces  ed- 
ible material  in  the  mutton,  the  rest  being  bone. 
This  will  yield,  calculating  in  the  same  way. 

Grains  of  Nitrogen.  Grains  of  Carbon. 

104  1550 

which,  added  to  the  breakfast,  make  204  of  the 
necessary  300  of  nitrogen  and  33()7  of  the  neces- 

1 Now  multiply  1-4213  by  69,  and  one  gets  the  grains  of 
Nitrogen  in  the  diet. 

Then  multiply  r4213  by  2.33,  1 2975  by  345-6.  4 638  by 
194-2,  and  428  by  175;  add  the  results  together,  and  one 
obtains  the  grains  of  Carbon  in  the  breakfast. 

The  result  is,  in  round  numbers. 

Grains  of  Nitrogen.  Grains  of  Carbon. 

100  1757 


sary  4800  grains  of  carbon.  It  will  be  an  ex- 
cellent exercise  for  any  one  who  has  followed 
these  explanations  to  construct  other  one  or  two 
meals,  just  sufficient  to  yield  the  96  grains 
nitrogen  and  1493  grains  of  carbon  still  want- 
ing to  complete  a standard  diet  for  a man  doing 
a good  day’s  work. 

Proportion  of  Nitrogen  to  Carbon  in 
Standard  Diet.  — To  returp  to  the  standard 
diet,  we  have  found  that,  for  the  repair  of  tissue 
and  for  the  liberation  of  energy  for  work  and 
maintenance  of  heat,  it  ought  to  contain  300 
grains  nitrogen  and  4800  grains  of  carbon. 
These  figures  are  exactly  equal  to  a proportion 
of  1 of  nitrogen  for  evei'y  16  of  carbon.  Now 
til  ere  is  no  food-stuff  which  contains  exactly 
this  proportion  of  these  two  elements,  and  the 
most  of  food-stuffs  are  very  far  from  it,  the 
animal  foods  containing  the  nitrogen  in  excess, 
and  the  vegetable  foods,  as  a rule,  containing 
the  carbon  in  excess.  Thus  the  proportion  is 
as  follows: — 


In  Lean  Beef  1 of  Nitrogen  to 

4^  Carbon. 

,,  Cow’s  Milk  1 

5) 

5) 

,,  Human  Milk  1 

5> 

13i 

,,  Oatmeal  1 

)» 

17^ 

,,  White  Bread  1 

5)  5) 

25^ 

,,  Potato  1 

274 

>9 

Cow’s  milk  contains 

evidently  too  much  nitro- 

gen  to  afford  an  entirely  suitable  diet  for  the 
adult.  Human  milk  is  nearly  the  proportion, 
but  then  we  must  remember  that  human  milk 
is  the  diet  for  development  and  growth  of  tissue, 
and  therefore  contains  a lai’ger  proportion  of 
nitrogen  than  is  needed  by  the  full-grown  per- 
son. Oatmeal  comes  nearest,  containing  rather 
an  excess  of  carbon.  It  is  evident,  then,  that 
the  due  ])roi)ortion  can  only  be  obtained  by  an 
ajipropriate  mixing  of  food,  and  that  it  is  not 
possible  to  obtain  it  from  one  food-stuff  alone. 
Thus  Moleschott  calculated  that  to  obtain  the 
necessary  quantity  of  nitrogenous  food  for  his 
standard  diet  from  one  source  only,  a person 
would  require  to  eat  of — 


Cheese  fully  12-4  oz. 

Wheat  Bread  46  3 oz. 

Lentils 

15-75  „ 

Rice 

82-1  „ 

Peas 

18-66  „ 

Rye  Bread 

92-2  „ 

Beef  fully 
Eggs  „ 

19-7  „ 
31-0  „ 

Potatoes 

320-8  (20  lbs.) 

And  to  obtain  the  non-nitrogenous  material  (fat, 
starches,  and  sugars),  the  person  woidd  require 
to  consume  of — 

Rice  18 -3  oz.  Rye  Bread  30  -0  oz. 

Wheat  Bread  20‘0  ,,  Cheese  64’5  ,, 

Peas  26 -0  ,,  Potatoes  65 '5  ,, 

Lentils  26-2  „ Beef  72’5(4^1bs.) 

Eggs  29-0  „ 
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Thus  while  1^  pounds  of  beef  yield  the  neces- 
sury  300  gr;iins  of  nitrogen,  it  lecj^uiies  4^  to 
give  the  necessai’y  amount  of  caiboii,  so  that, 
to  get  the  necessary  amount  of  carbon  from  beef, 
three  times  the  needful  quantity  of  nitiogen  is 
introduced  into  the  body,  involving  labour  in 
the  expulsion  of  the  excess,  and  probably  also 
working  mischief.  In  the  same  way  if  only  suf- 
ficient rice  be  eaten  to  yield  sufficient  caibon, 
there  is  a great  deficiency  in  the  supplied  nitro- 
gen, and  tissue  waste  is  not  repaiied;  "while  if 
enough  is  eaten  to  yield  nitrogen,  a great  deal 
excessive  carbon  is  introduced,  leading  to  its 
being  stored  up  as  fat  or  in  some  othei  foim. 

Instead  of  expressing  the  proportion  as  1 of 
nitrogen  to  16  of  carbon  we  may  express  it 
more  simply,  though  not  so  accuiately,  in  teims 
of  nitrogenous  and  non-nitrogeuous  food-stuffs. 
When  so  expressed,  we  say  that  a suitable  diet 
for  an  adult  man  should  contain  1 part  nitro- 
genous food  for  every  3^  to  4^  parts  non-nitro- 
yenous;  and  this  affords  one  an  easier  and  more 
rapid  way  of  forming  a conclusion  as  to  the 
suitability  of  any  particular  diet.  The  propor- 
tion of  nitrogenous  to  non-nitrogenous  consti- 
tuents of  some  of  the  more  common  foods  is 
as  follows: — 


Nitrogenous. 

Non-nitroge 
reckoned  as  S 

Veal, 

...  10 

1 

Hare’s  Flesh, 

...  10 

2 

Beef, 

...  10 

17 

Lentils, 

...  10 

21 

Beans, 

...  10 

22 

Peas, 

...  10 

23 

Fat  Mutton, 

...  10 

27 

Fat  Pork,  

...  10 

30 

Cow’s  Milk, 

...  10 

30 

Human  Milk 

...  10 

37 

Wheaten  Flour,. 

...  10 

46 

Oatmeal 

...  10 

60 

Bye  Meal, 

...  10 

57 

Barley  Meal,  

....  10 

57 

White  Potatoes,  .. 

...  10 

86 

Blue  Potatoes,  .... 

...  10 

115 

Rice, 

....  10 

123 

Buckwheat  Meal, 

...  10 

130 

The  only  foods  that  come  near  to  the  propor- 
tion are  human  milk,  wheaten  flour,  and  oat- 
meal, the  first  being  deficient  in  carbonaceous 
substance  and  the  last  in  nitrogenous;  but  the 
human  milk  is  on  this  account  all  the  more 
suited  for  the  growing  child,  while  for  an  out- 
door life,  marked  by  labour  and  exertion,  oat- 
meal show's  itself  a well-adapted  diet. 

Times  of  Eating. — How  is  the  amount  of 
nourishment  shown  to  be  necessary  to  be  intro- 
duced into  the  body?  in  how  many  meals?  at 


what  times  of  the  day?  are  questions  rather  to 
be  answered  by  each  individual,  as  he  finds 
suitable  to  his  comfort  and  his  business,  than 
to  be  determined  by  a code.  Certain  general 
rules,  however,  can  be  stated  with  considerable 
definiteness. 

I.  The  only  course  consistent  with  man’s 
business  is  to  introduce  the  food  in  several 
meals,  separated  from  one  another  by  intervals 
appropriate  to  the  amount  taken  at  each  meal, 
and  its  nature.  There  are  not  very  many  per- 
sons w'ho  can  devote  themselves  to  any  occupa- 
tion, requiring  concentration  of  thought  or  en- 
ergy, soon  after  a very  hearty  meal,  and  it  is  not 
desirable  that  they  should.  For  if  a very  full 
meal  has  been  taken,  the  digestive  organs  find 
themselves  taxed  to  their  utmost, the  circulation 
becomes  exceedingly  active  through  the  abdom- 
inal organs,  meaning  a diminished  circulation 
through  the  nervous  system  and  other  parts  of 
the  body.  This  is  the  explanation  of  drowsi- 
ness after  a full  meal.  Accordingly  the  diet  for 
the  day  is  distributed  in  several  meals,  none  of 
which  ought  unduly  to  tax  the  digestion. 

II.  The  meal-times  once  arranged  should  be 
regularly  observed.  A habit  is  very  soon  estab- 
lished not  only  with  the  person  himself,  but 
with  his  digestive  organs,  wdiich,  as  the  appro- 
priate hour  returns,  will  be  prepared,  as  it 
were,  with  the  due  supply  of  digestive  fluid  to 
meet  the  expected  meal.  There  is  nothing 
which  so  disorganizes  the  paraphernalia  of 
digestion  as  irregularity,  and  nothing  wdrich  is 
more  certain,  sooner  or  later,  to  establish  invet- 
erate dyspepsia. 

III.  The  interval  between  each  recurring 
meal  should  be  sufficient  to  permit  of  a suitable 
period  of  rest  for  recuperation  of  the  digestive 
energies.  What  that  interval  should  be  may  be 
estimated  from  reference  to  p.  COl,  w'here  the 
times  of  digestion  of  diffei'ent  foods  are  stated. 
One  may  take  it  that  3j  to  4 hours,  on  an  aver- 
age, are  required  for  the  digestion  of  an  ordi- 
nary meal,  and,  if  so,  sometliing  like  an  interval 
of  at  least  five  hours  should  elapse  betw'een  each 
meal.  Thus  if  breakfast  is  taken  at  8 a.m.,  the 
next  meal  would  not  be  before  1 p.m. ; oi  if 
breakfast  were  at  9 a.m.,  the  next  would  be  at 
2 P.M.,  and  the  third  at  7 p.m.,  and  so  on.  One 
must  beware  of  the  argument  that  a shortei 
interval  and  more  frequent  meals  may  be  al- 
lowed, if  a smaller  quantity  be  taken  at  each 
meal.  I)r.  Beaumont’s  experiments  and  obser- 
vations support  the  view  that,  i>i  cl  licdlthy  st<xt6 
of  body,  a moderately-sized  meal  is  as  easily 
and  quickly  digested  as  a small  meal.  So  small 
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a piece  of  boiled  muttou  as  a quarter  of  an  ounce 
will  require  three  hours  to  digest  in  the  stomach, 
while  half  a pound,  if  properly  broken  down 
into  small  portions  by  the  teeth,  will  be  digested 
in  the  same  time.  It  is  a chemical  operation 
that  is  being  performed,  which,  within  limits,  is 
not  atfected  in  time  by  the  quantity  to  be  oper- 
ated on.  It  does  appear  that  a moderate  meal 
and  a fair  interval  between  each  is  more  suited 
to  man’s  internal  organization  in  health  than 
small  quantities  frequently  I’epeated.  The  latter 
is,  however,  in  some  cases  of  ill-health,  sickness, 
&c.,  the  most  powerful  means  of  treatment. 

The  common  distx'ibution  of  meals  into  three 
principal  meals  is  the  one  which  seems  most 
suitable,  whether  these  meals  be  breakfast  (8-9 
A.M.),  dinner  (1-2  p.m.),  tea  (6-7  p.m.),  or  break- 
fast, lunch,  and  late  dinner.  Many,  business 
men  in  particular,  allow  themselves  really  only 
tw’o  good  meals  a day,  breakfast  (8-9  a.m.)  and 
dinner  (about  7 p.m.).  They  snatch  a bite  early 
in  the  afternoon,  very  often  a cup  of  tea  or 
coffee  and  a biscuit,  or  such  like,  sufficient  to 
stave  off  feelings  of  emptiness,  but  not  sufficient 
to  yield  any  amount  of  nutriment  worth  calcu- 
lating. They  find  it  suits  their  business;  and 
that  if  they  take  anything  like  a fair  meal  at 
that  time  they  are  not  so  active,  so  quick-witted, 
or  so  inclined  to  business  as  they  wish.  That 
may  be  so,  and  yet  the  fact  remains  that  they 
supply  no  fresh  fuel  for  the  body  just  at  the 
time  when  its  energies  are  being  expended  with 
greatest  rapidity.  It  is  possible  to  effect  a com- 
promise, and  while  not  taking  enough  to  pro- 
duce feelings  of  disinclination  for  work,  yet  to 
take  sufficient  to  yield  a fair  supply  of  nutriment 
to  the  body — such  as  a basin  of  soup  with  bread, 
a chop  or  cutlet  and  potato,  a dish  of  mince- 
meat and  rice,  or  mince-meat  and  potato,  and 
so  on. 

Breakfast  at  9 a.m.,  dinner  between  1 and  2 
P.M.,  and  tea  about  6,  is  a very  common  arrange- 
ment with  the  working-classes  of  this  country. 
If  the  tea  is  a fairly-substantial  meal,  it  is  a 
satisfactory  enough  arrangement.  But  it  very 
often  happens  that  the  tea,  consisting  of  plain 
bread  and  butter  and  tea,  is  not  a very  nutri- 
tious diet,  and  then  what  really  happens  is  that 
there  is  no  very  substantial  meal  between  the 
dinner  of  one  day  and  the  breakfast  of  the  next. 
Under  such  circumstances  a light  meal  one  or 
one  and  a half  hours  before  bed-time,  say  of 
oatmeal  porridge  and  milk,  or  pease  porridge 
and  milk,  or  bread  and  milk,  would  be  a most 
valuable  and  useful  addition.  The  writer  has 
known  business  men  breakfasting  early,  dining 


at  1,  taking  tea  at  5 in  the  afternoon,  and  no- 
thing thereafter  beyond  a biscuit,  with  some 
whisky  and  water.  It  was  not  surpi’ising  that, 
under  such  circumstances,  sleeplessness  was  a 
common  complaint.  With  such  a distribution 
of  meals,  a light  supper  such  as  has  been  indi- 
cated ought  to  be  taken.  Those  who  dine  late 
require,  of  course,  no  further  food  befoi’e  bed- 
time. 

The  afternoon  tea,  so  popular  with  the  middle 
and  upper  classes,  taken  between  early  lunch  and 
late  dinner  is,  under  ordinary  circumstances,  not 
to  be  objected  to,  if  the  tea  be  freshly  made  and 
not  too  strong.  The  individual  with  inclinations 
towards  indigestion  had,  however,  better  take 
care,  lest  it  suddenly  arrests  the  digestion  of  his 
lunch,  not  yet  completed,  and  brings  him  to 
dinner  with  a stomach  most  unwilling  to  receive 
as  yet  any  further  supplies. 

It  may  be  remarked  in  concluding  these  con- 
siderations that  the  resistance  of  the  body  to 
disease,  particularly  to  infection,  is  least  after  a 
long  fast.  It  is,  therefore,  undesirable  to  engage 
in  the  day’s  work  unfortified  by  food,  specially 
if  one’s  business  brings  one  within  the  reach  of 
any  unhealthy  influence.  ‘‘  It  is  well  known,” 
says  Dr.  Combe,  “ that  the  system  is  more  sus- 
ceptible of  infection,  and  of  the  influence  of 
cold,  miasma,  and  other  morbid  causes,  in  the 
morning  before  eating  than  at  any  other  time; 
and  hence  it  has  become  a point  of  duty  with 
all  naval  and  military  commanders,  especially 
in  bad  climates,  always  to  give  their  men  break- 
fast before  exposing  them  to  morning  dews  and 
other  noxious  influences.  Sir  George  Ballingall 
even  mentions  a regiment  quartered  at  New- 
castle, in  which  typhus  fever  was  very  preva- 
lent, and  in  which,  of  all  the  means  used  to 
check  its  progress,  nothing  proved  so  successful 
as  an  early  breakfast  of  warm  coffee.  In 
aguish  countries,  also,  experience  has  shown 
that  the  proportion  of  sick  among  those  who 
are  exposed  to  the  open  air  before  getting  any- 
thing to  eat,  is  infinitely  greater  than  among 
those  who  have  been  fortified  by  a comfort- 
able breakfast.”  “In  some  constitutions,” 
says  Pereii’a,  “especially  those  denominated 
delicate,  much  exercise,  either  of  body  or  mind, 
before  breakfast,  operates  injuriously,  produc- 
ing exhaustion,  languor,  and  unfitness  for  the 
ordinary  occupations  of  the  day.  These  facts 
show  the  importance  of  breakfasting  soon  after 
rising  and  dressing,  at  least  in  many  cases.  I 
am  fully  aware  that  there  are  numerous  excep- 
tions to  this.  Some  persons  not  only  suffer  no 
injury  from,  but  actually  appear  to  be  benefited 
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by,  active  exercise  taken  before  breakfast,  its 
effect  being  with  them  to  create  or  augment  the 
appetite.  But  in  others  the  effects  ar’e  those 
which  I have  already  stated.  I am  satisfied, 
from  repeated  observation,  that  in  children  dis- 
posed to  spasmodic  and  other  brain  diseases,  the 
practice  of  making  them  attend  school  for  two 
hours  befoi’e  breakfast  is  injurious;  and  I fully 
agree,  therefore,  with  Dr.  Combe,  that  in 
boarding-schools  for  the  young  and  growing, 
who  require  plenty  of  sustenance,  and  are  often 
obliged  to  rise  early,  an  early  breakfast  is  an 
almost  indispensable  condition  of  health.  Epi- 
leptics, and  especially  those  disposed  to  morning 
attacks,  should  invariably  breakfast  soon  after 
rising.  I think  I have  seen  the  fits  brought  on 
by  neglecting  this  precaution.  For  travellers  a 
light  breakfast  before  starting  is  a great  protec- 
tion against  colds  and  subsequent  fatigue  or 
exhaustion.” 

These  general  rules  are  all  that  one  can  lay 
down  with  any  pretension  to  wide  application. 
Within  them  individuals  must  consult  their 
own  tastes,  business  habits,  and  it  may  be  also 
personal  peculiarities.  Nevertheless,  any  one 
who  passes  much  outside  of  such  general  regu- 
lations will  probably  find,  in  time,  that  he  has 
erred  and  incuiTed  the  punishment  of  digestive 
evils,  which  once  induced  are  not  very  easily 
exorcised. 

Variations  in  Diet  according  to  Age,  Sex, 
Work,  or  Exercise. — To  consider  the  effect  of 
work  and  exercise  first.  We  have  already  had 
abundant  occasion  for  observing  that  the  broad 
principle  on  which  diet  should  be  varied  with 
work  is,  that  enei’gy  for  work  is  liberated  most 
easily  and  economically  from  fats  and  sugars  and 
starches.  So  when  there  is  increased  work  or 
exercise,  calling  for  more  food,  the  increase  should 
take  the  form  mainly  of  additions  of  these  to 
the  diet,  and  not  so  much  of  meaty  constituents. 
As  a matter  of  practical  experience  it  is  found 
tliat  some  increase  in  the  nitrogenous  foods  is 
also  demanded,  not  because  of  increcxsed  tissue 
waste,  but  because  an  increased  supply  of  diges- 
tive fluids  in  the  alimentary  canal  is  needed  for 
the  digestion  of  the  added  supply  of  food,  and 
these  cannot  be  manufactured  in  the  body  with- 
out an  increase  in  the  quantity  of  nitrogenous 
food.  Further,  it  is  found  that 'the  consump- 
tion of  foods  of  the  animal  kind  stimulate  the 
combustion  within  the  body  of  fatty  and  starchy 
materials,  and  thus  the  energy  is  more  rapidly 
liberated  from  the  latter  kinds  of  food  when  an 
increased  supply  of  animal,  or,  to  speak  more 
correctly,  nitrogenous  food  is  taken  with  them. 


Nevertheless  it  is  true  that  the  added  labour  is 
to  be  accomplished  at  the  expense  principally 
of  fatty  and  starchy  food. 

As  regards  age:  the  standard  diet  applies 
to  the  prime  of  life.  Modifications  are  requisite 
for  the  extremes  of  youth  and  old  age.  The 
relative  quantities  required  for  difterent  ages 
are  shown  in  the  following  table,  which  repre- 
sent the  smallest  amount  of  food,  according  to 
the  investigations  of  the  Munich  physiologists, 
necessary  for  different  ages: — 


Child  under  ) 

years f 

Child  from  6 to  ( 
15  years,  . ...  j 
Man  (moderate  ) 

work),  j 

Woman, 

Old  Man, 

Old  Woman, 


Nitrogenous. 

Fat. 

fto  H 

1 to  14  fully 

to  2^;% 

H to  1| 

2 

34 

3| 

2A 

Carbohydrate. 

SAr- 


17tV 


The  figures  denote  ounces  and  fractions  of 
ounces,  and  the  quantity  does  not  include  water, 
but  represents  the  dry  nitrogenous,  &c.,  ma- 
terial. By  doubling  the  figures  one  will  obtain 
the  quantities,  as  applicable  to  food  in  the 
ordinary  state  in  which  one  consumes  them. 

As  regards  the  food  of  children,  the  really 
essential  thing  to  remember  is  that  they  require 
a lai’ger  proportion  of  nitrogenous  food  than 
the  adult,  to  meet  the  demand  for  material 
with  which  to  build  up  bone,  muscle,  &c. 
Human  milk  siqjplies  that  demand,  containing, 
as  we  have  several  times  noted,  a larger  propor- 
tion of  niti'Ogen  as  compared  with  carbon  than 
is  suitable  for  the  adult.  On  the  other  hand, 
these  facts  are  so  little  known  that  the  prevail- 
ing practice  is,  as  soon  as  a child  ceases  to  be 
fed  with  milk,  to  supply  it  with  food  of  all 
others  deficient  in  the  very  element  in  which  it 
should  abound — corn-flour,  tapioca,  arrow-root, 
semolina.  These,  as  we  have  observed  (p.  542), 
are  practically  entirely  devoid  of  nitrogen,  are 
almost  exclusively  starchy  in  character,  and 
starch  is  just  the  class  of  food-stuff  which  the 
child’s  digestive  apparatus  is  least  fitted  to  deal 
with.  There  is  no  starch  in  milk,  though  there 
is  sugar.  Such  foods  are  only  made  tolerable 
for  a child  by  the  milk  with  which,  in  part, 
they  are  usually  made  and  administered.  Well, 
then,  a child’s  diet  ought  to  be  rich  in  nitro- 
genous food-stuffs.  Here  again  is  oatmeal  emi- 
nently serviceable,  made  into  well-cooked  por- 
ridge, with  additions  of  soup,  broth,  egg,  &c., 
as  mentioned  in  detail  on  p.  450.  With  children 
more  frequent  meals  with  shorter  intervals  are 
required,  prolonged  fasting  being  badly  borne. 
In  determining  whether  a child  is  receiving  a 
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sufficient  diet,  one  must  not  lay  too  much  stress 
upon  gain  in  weight  alone.  Weight  may  he 
gained  through  deposition  of  fat,  owing  to  a 
diet  excessively  rich  in  starch,  sugar,  or  fat, 
while  all  the  time  the  child  is  sutfering  from 
nitrogen  starvation.  It  is  not  uncommon  to 
see  a big,  fat  child,  which  would  be  called  a 
picture  of  health  but  for  its  pasty  complexion, 
but  with  bones  so  soft  that  they  yield  to  its 
own  weight.  Such  is  the  result  of  a diet  too 
rich  in  starch,  and  wanting  in  nitrogenous  food. 
Therefore,  in  estimating  the  health  and  healthy 
growth  of  a child,  one  must  take  into  account 
not  only  weight,  but  firmness  of  flesh,  I'ediiess 
of  lip  and  cheek,  and  straightness  of  bone.  Soft 
flesh,  yielding  bones,  and  white  face  proclaim 
with  absolute  certainty  improper  quality  of  food, 
no  matter  what  may  be  the  quantity  the  child  is 
consuming.  The  food  of  children  ought  to  be 
given  in  a more  dilute  condition  than  that  of 
adults.  They  are  more  likely  “to  have  too 
little  water  in  their  food  than  too  much.” 
“ Hardly  ever  is  there  a mother  or  a nurse  who 
imagines  that  a child  can  be  thirsty  without 


being  hungi’y  at  the  same  time.  Much  discom- 
fort and  a good  deal  of  sickness  is  a result  of 
the  fact  that  infants  must  eat  in  order  not  to 
be  thirsty,  and  have  frequently  to  go  thirsty 
because  an  over-exerted  and  disordered  stomach 
will  not  accept  any  more  food.”  There  is 
undoubtedly  a necessity  of  mothers  now  and 
then  ffivinff  some  water  to  their  children. 

The  following  examples  of  children’s  dietaries 
may  be  useful ; — 

St.  Thomas’s  Hospital,  London. 

(Intended  for  all  Children  under  10  years  of  Age.) 

Mixed  Diet  : — 12  oz.  Bread ; f oz.  Butter ; \ pint 
Milk  for  Breakfast,  the  same  for  Tea;  2 oz.  Mutton, 
when  dressed,  roast,  or  boiled  alternately ; J lb. 
Potatoes  or  fresh  Vegetables;  G oz.  of  Bice  or 
Bread  Pudding  ; \ pint  of  Milk. 

Milk  Diet  : — Daily — pints  of  Milk ; 8 oz.  Bread ; 
^ oz.  Butter ; G oz.  Eice  or  Bread  Pudding. 

Birmingham  General  Infirmary. 

Full  Diet  : — Breakfast — 1 pint  of  Milk. 

Dinner — 2 oz.  Cooked  IMeat,  G oz. 

Potatoes,  and  G oz.  Bread. 
Supper — I pint  of  Broth  or  Gruel. 


Glasgow  Sick  Children’s  Hospital. 


1st  (Milk  Diet). 

Breakfast,  (Bread  and  Butter.* 
8 a.m.  \ Bread  and  Milk. 


Dinner,  J Milk  Pudding. 

12  noon,  i Extras  as  ordered. 

I 

rr  ^ /Milk. 

Tea,  4 p.m. -|  Butter.* 


2d. 

Porridge,  ^ pint. 

Bread  and  Butter.* 

Broth,  ^ pint. 

Bread. 

Milk  Pudding. 

Cocoa,  pint. 

Bread  with  Butter,*  Dripping, 
or  Treacle. 


3d  (Full  Diet). 

Porridge,  ^ pint. 

Bread  and  Butter.  * 

Minced  Collops  of  Beef  or 
Mutton,  2^  oz.  cooked,  or 
Stewed  Babbit. 

Mashed  Potatoes,  3 oz. 

IMilk  Pudding. 

Cocoa,  ^ pint. 

Bread  with  Butter,*  Dripping, 
or  Treacle. 

Total  Milk  per  day,  1 pint. 


At  5 a.m.  and  7 p.m.,  Milk  with  “ a piece. 
Total  quantity  of  Milk  per  day,  1 pint. 


* Butter  J oz.  daily, 


Total  Milk  per  day,  1 pint, 
and  Bread  as  much  as  is  desired. 


Broth. — Alternately  Hough  and  Neck  of  IMutton, 

^ lb.  to  pint. 

Puddings. — Bice,  Sago,  Tapioca,  Bread  and  Butter 
with  Eggs,  all  made  with  Milk  and  Sugar— Milk  ^ 
pint  per  Child. 

Extras. — Custard  (1  Egg  to  ^ pint  Milk),  Chicken 
Soup,  Chicken,  Eggs,  Chops,  Fish,  Meat-extract, 
Baw-mcat,  Beef-juice,  Beef-tea  (1  lb.  to  the  pint, 
or  stronger  if  ordered).  Jellies,  Isinglass,  Corn- 

School  Boys  about  10  years  of  age  should 
receive  about  | the  nitrogenous  food  required 
by  active  men,  and  about  |ths  the  quantity  of 
carbonaceous  food. 

Diet  for  the  age<J,  it  has  been  urged,  should, 
in  its  kind,  approach  more  nearly  to  that  of 
childhood.  As  a rule  there  is  less  activity  m 
all  the  bodily  processes,  slower  heart -beat, 
dower  respiration,  and  diminished  combustion 


flour.  Arrow-root,  Stimulants,  Barley-water  and 
Aerated-waters,  Cabbage,  Tuimips. 

Dinner. — In  order  to  secure  variety,  all  on  Broth  and 
Meat  Diet  will  have  a Fish  Dinner  on  Wednesday. 
On  other  days  the  Meat  Dinner  will  go  the  round 
of  the  articles  mentioned ; and  the  Sisters  will 
exercise  their  judgment  to  suit  varying  appetites 
by  interchange  and  .sharing  of  diets,  so  far  as  con- 
sistent with  Medical  restrictions. 

changes  going  on.  All  this  implies  less  con- 
sumption of  materia.1,  and  is  usually  accompanied 
by  diminished’  appetite,  weaker  digestion,  and 
increased  sensitiveness  to  cold.  This  implies  as 
a whole  less  food,  and  tlie  proportion  between 
the  diet  of  the  active  man  and  that  of  the  old 
man  is  shown  in  the  table  on  p.  617.  The 
kind  of  food  given  should  also  be  such  as  will 
suit  the  enfeebled  digestive  powers.  Milk  may, 
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with  advantage,  bulk  largely  in  it,  fish,  eggs, 
butcher-meat  also,  but  in  diminished  amount, 
milk  puddings  and  so  on.  Whatever  be  the 
opinion  as  to  the  use  of  stimulants  by  the 
healthy  among  young  men  and  women,  and 
men  and  women  in  their  prime,  there  is  no 
doubt  that  the  aged  feel  the  benefit  of  some 
small  amount  of  stimulant,  adding  as  it  does  to 
their  relisli  for  food,  and  aiding  its  more  rapid 
digestion.  An  old  person  cjinnot  with  impunity 
iudulo-e  in  a full  and  rich  diet,  unless  he  is 
leading  as  active  and  vigorous  a life  as  the  man 
in  his  prime.  The  favourite  example  of  how 
a healthy  old  age  can  be  attained  on  a very 
simple  diet  is  that  of  Cornara,  “a  Venetian  of 
noble  descent,  who  lived  in  the  15th  and  16th 
centuries,  and  attained  an  age  of  upward  of  100 
Years.  Impressed  with  the  conviction  that  the 
older  a man  gets  and  the  less  amount  of  power 
he  possesses  the  less  should  be  the  amount  of 
food  consumed,  in  opposition  to  the  common 
notion  that  more  should  be  taken  to  compensate 
for  his  failing  power;  he,  at  about  40  years  of 
age,  resolved  to  enter  upon  a new  course,  and 
betake  himself  to  a spare  diet  and  scrupulously 
regular  mode  of  life,  after  having,  as  he  says, 
previously  led  a life  of  indulgence  in  eating  and 
drinking,  and  having  been  endowed  with  a 
feeble  constitution  and  “ fallen  into  divers 
kinds  of  disorders,  such  as  pains  in  my  stomach, 
and  often  stitches,  and  spices  of  the  gout, 
attended  by  what  was  still  worse,  an  almost 
continual  slow  fever,  a stomach  generally  out  of 
order,  and  a perpetual  thirst.”  He  also  did  all 
that  lay  in  his  power,  “to  avoid  those  evils 
which  we  do  not  find  it  so  easy  to  remove. 
These  are  melancholy,  hatred,  and  other  violent 
passions,  which  a|)pear  to  have  the  greatest 
influence  over  our  bodies.  The  consequence 
was,”  he  goes  on,  “ that  in  a few  days  I began 
to  perceive  that  such  a course  agreed  with  me 
very  well ; and  by  pursuing  it,  in  less  than  a 
year  I found  myself  (some  persons,  perhaps, 
will  not  believe  it)  entirely  freed  from  all  my 
complaints  ...  I chose  wine  suited  to  my 
stomach,  drinking  of  it  but  the  quantity  I knew 
I could  digest.  I did  the  same  by  my  meat, 
as  well  in  regard  to  quantity  as  to  quality, 
accustoming  myself  to  contrive  matters  so  as 
nevei'  to  cloy  my  stomach  with  eating  and 
drinking;  but  con.stantly  rise  from  the  table 
with  a disposition  to  eat  and  drink  still  more. 
In  this  I conformed  to  the  proverb  which  says 
that  a man,  to  consult  his  health,  must  check 
his  appetite.  . . . What  with  bread,  meat, 

the  yolk  of  an  egg,  and  soup,  I ate  as  much  as 


weighed  in  all  12  ounces,  neither  more  nor  less. 
. . . I drank  but  14  ounces  of  wine.”  He 

remained  in  possession  of  all  his  faculties  to  the 
close  of  his  life,  and  wrote  his  treatises  between 
his  eighty-third  and  ninety -fifth  years. 

As  regards  Sex:  women  require  less  food 
than  men,  when  engaged  in  indoor  work — a 
tenth  les.s,  it  has  been  estimated.  “ Ladies  in 
luxurious  repose  consume  about  the  same  amount 
as  young  school-boys.”  If  women  are  engaged 
in  active  outdoor  work,  as  in  farm  service,  their 
diet  approaches  more  nearly  that  required  for 
active  men. 

The  Reg-ulation  of  Diet  according-  to 

Season  or  Climate. — The  differences  in  our 

« 

household  arrangements,  as  regards  heating,  be- 
tween winter  and  summer  afford  a rough,  but 
very  accui'ate  notion  of  the  differences  within 
the  body,  according  to  the  degree  of  coldness  of 
the  external  atmosphere.  In  cold  weather  we 
burn  more  coals  or  other  fuel  to  keep  up  a mode- 
rate temperature  in  the  house,  and  in  the  body  an 
increased  combustion  of  the  heat-yielding  sub- 
stances goes  on  to  maintain  the  regular  tempera- 
ture of  the  body.  These  substances  are  specially 
carbo-hydrates  and  fats,  but  more  particularly 
the  latter.  To  supply  the  material  for  this  in- 
creased combustion  more  food  is  necessary,  and 
particularly  more  fatty  and  starchy  food.  Thus 
our  food  should  vary  in  nature  and  amount  with 
the  change  of  seasons  in  our  teinj^erate  climates, 
just  as  our  consumption  of  coal  varies,  or  just 
as  the  nature  of  our  clothing  varies.  In  per- 
sistently cold  regions  of  the  earth,  in  the  arctic 
regions,  for  example,  the  inhabitants  regularly 
consume  a much  lai’ger  dail}'’  supply  of  food 
than  anything  we  are  accustomed  to;  and  fatty 
substances  form  a very  large  proportion  of  the 
diet.  The  air  in  these  regions  is  condensed  be- 
cause of  the  cold,  and  a given  volume  of  air  will 
contain  a much  larger  quantity  of  oxygen  than 
the  same  volume  in  a temperate  climate,  and 
still  more  than  the  same  volume  in  a hot  climate. 
Fats  contaiii  a considerably  larger  proportion  of 
carbon  than  sugars  or  starches,  and  thus  the 
larger  quantity  of  oxygen  in  the  air  and  the 
greater  proportion  of  carbon  in  the  fat  form 
the  complement  of  one  another,  the  supporter 
of  combustion  and  the  combustible  substance. 
These  facts  account  for  the  large  quantity  of 
food  eaten  by  the  inhabitants  of  cold  regions. 
It  is  a matter  of  common  observation  in  cold 
climates,  or  in  a very  cold  season  of  a temperate 
climate,  that  the  badly-fed  labourer  does  bad 
work,  and  is  among  the  first  to  succumb  to  cold. 
According  to  Sir  John  Ross,  an  Esquimaux  will 
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eat  perhaps  “ twenty  pounds  of  flesh  and  oil 
daily^,”  and  the  children  of  the  arctic  regions 
find  fatty  substances  more  toothsome  morsels 
than  sweetmeats.  According  to  Sir  Anthony  Car- 
lisle, “in  one  of  those  late  extravagant  voyages 
to  discover  a north-west  passage,  the  mo.st 
northern  races  of  mankind  were  found  to  be 
unacquainted  with  the  taste  of  sweets,  and  their 
infants  made  veiy  wry  faces,  and  sputtei’ed 
out  sugar  with  disgust;  but  the  little  urchins 
grinned  with  ecstasy  at  the  sight  of  a bit  of 
whale’s  blubber.”  But  such  an  explanation 
hardly  covers  the  enormous  gastx’onomic  feats 
related  by  travellers,  such  as  Sir  George  Simp- 
son’s two  men  of  the  Yakuti,  who  in  less  than 
two  hours  and  a half  consumed  each  36  avoir- 
dupois pounds  of  beef  and  18  lbs.  of  butter.  The 
fact  that,  after  such  a feast,  the  men  remain  in 
a state  of  stupor  for  three  or  four  days,  without 
further  food  or  drink,  and  ai-e  meanwhile  rolled 
about  to  promote  digestion,  shows  how  abnormal 
is  the  diet  and  how  unjustified  by  the  extreme 
and  enduring  cold.  Great  eaters  have  also  been 
found  in  climates  which  made  no  demand  for 
extraordinary  diet — among  the  Hottentots  and 
Bosjesmans,  for  example.  The  point  to  note  is, 
nevertheless,  that  a cold  external  temperature 
demands  a larger  than  usual  supply  of  food,  and 
that  fatty  food  should  bulk  largely  in  the  added 
quantity,  the  internal  combustion  of  the  fat 
doincf  far  more  for  the  maintenance  of  bodily 

O 

warmth  than  extra  clothing. 

In  warm  climates  the  conditions  are  reversed, 
the  external  temperature  may  be  at  cex’tain 
times  above  the  bodily  temperature.  Conse- 
quently there  is  less  need  for  liberation  of 
heat  within  the  body.  A diminished  supply  of 
food  is,  therefore,  required,  and  of  a kind  whose 
combustion  will  not  yield  heat  in  great  amount. 
Moreover  the  atmosphere  is  rarefied,  and  a sup- 
ply of  oxygen  for  the  combustion  of  highly- 
carbonaceous  food  would  involve  laboured  res- 
piration. Ptice  and  sugar  contain  carbon  in 
much  less  quantity  than  fat  (see  p.  532),  100 
parts  of  starch  requiring  120  of  oxygen  for  com- 
plete combustion,  whereas  100  of  fat  require 
293  of  oxygen.  Moreover,  starches  contain  a 
very  considerable  proportion  of  oxygen  where- 
with the  combustion  may  be  accomplished,  so 
that  starchy  foods  and  other  light  vegetable 
diets  are  evidently  best  suited  for  hot  climates. 
The  fruits  and  vegetables  preferred  by  Southerns 
yield  only  about  12  per  cent  of  carbon,  while 
the  whale’s  blubber  enjoyed  by  the  Greenlandei 

yields  66  to  80  per  cent. 

The  frequency  of  diseases  of  the  liver  in  hot 


seasons  and  tropical  climates,  was  ascribed  by 
Liebig  to  the  accumulation  of  carbon  in  the 
system.  It  is,  at  any  rate,  due  to  the  accumxi- 
lation  within  the  body  of  nutritive  material  in 
excess  of  the  bodily  demands,  and  in  excess  of 
what  the  bodily  j)rocesses  can  dispose  of  under 
the  climatic  conditions.  Thus,  speaking  of  diet 
in  India,  Sir  Joseph  Fayrer  says  “the  diet  should 
be  plain  and  simple.  New  arrivals  should  ab- 
stain from  much  animal  and  stimulating  food, 
with  a view  to  avoid  plethora,  dyspepsia,  mal- 
assimilation,  and  congestion  of  the  already 
over-taxed  liver  and  eliminative  organs.  Cur- 
ries, as  generally  prepared,  should  be  sparingly 
consumed.”  He  urges  that  the  mode  of  living 
should  not  be  rapidly  changed  by  those  arriving 
from  a temperate  climate.  The  habit  of  the 
digestive  organs  is  not  to  be  upset  with  impunity, 
and  therefore  the  natives  should  not  be  copied 
in  respect  of  diet,  but  the  usual  European  diet 
should  be  gradually  modified  to  suit  the  altered 
conditions  of  climate.  Considering  the  variety 
of  the  ordinary  British  feeding  this  can  be  very 
easily  done,  the  principles  being  the  diminution 
in  the  total  quantity  of  nutritive  material  (which 
can  be  done  without  diminishing  the  bulk  of 
the  diet  by  substituting  articles  less  rich  in 
nutriment),  the  substitution  of  vegetable  diet 
for  fatty  materials,  and  increase  in  fruits.  Fay- 
rer says  that,  as  a general  rule,  people  eat  too 
much  in  India,  more  than  they  can  assimilate. 
As  an  example  of  a dietai'y  he  says,  “ a cup  of 
chocolate,  cocoa,  coffee,  or  tea  may  be  taken  be- 
fore starting  for  the  morning  ride  or  walk;  a 
plain  breakfast  of  the  same,  with  bread  and 
butter  and  eggs,  or  a little  bit  of  chicken  (more 
than  the  bread  and  butter  is  not  often  needed); 
luncheon  or  tiffin  at  1 or  2 p.m.,  with  very  little 
animal  food,  a cutlet  or  the  leg  of  a fowl  with 
vegetables  will  suffice.  . . . The  evening  is 

the  best  time  for  dinner — the  principal  meal  of 
the  day.  It  should  be  plain  and  simple,  with 
as  few  dishes  as  possible.  Nothing  can  be  more 
prejudicial  than  a great  variety  and  number  of 
highly -seasoned  courses.  ‘To  leave  off  with 
an  appetite’  is  a good  maxim  in  temperate 
climate.s,  and  better  still  in  tropical.  ...  It 
may  be  generally  stated  that  temperance 
both  as  regards  food  and  drink  is  of  cardinal 
importance.”  To  every  other  hot  climate 
besides  India  these  precepts  are  equally  applic- 
able. 

In  temperate  climates  a mean  between  these 
two  extremes  is  indicated,  which  is  yielded  best 
by  a mixed  animal  and  vegetable  diet,  and 
which  is  made  to  vary  in  quantity  and  in  the 
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proportion  of  the  fatty  and  starchy  ingredients 
with  the  changes  of  the  season. 

It  would  be  a very  great  benefit  to  the  health 
of  the  population  of  Great  Britain  if  these 
changes  in  diet  required  by  the  seasons  were 
more  recognized  than  they  are,  more  particularly 
if  the  indications  for  the  adoption  of  a more 
fatty  or  oily  diet,  with  the  advent  of  the  colder 
mouths,  were  followed.  During  the  cold  season 
it  is  not  cold  simply  with  which  we  have  to 
contend,  but  a raw  cold,  a moist  cold,  due  to  the 
quantity  of  watery  vapour  in  the  atmosphere. 
On  the  continent  of  Europe  the  cold  is  often 
much  more  intense,  but  it  is  more  easily  borne, 
because  of  the  crispness  and  dryness  of  the  air. 
The  cold  moist  atmosphere  robs  the  body  of  its 
heat  with  far  greater  qitickness  and  more  un- 
equally. The  garments  become  moist,  and  their 
power  of  conductijig  heat  away  from  the  body 
becomes  greatly  increased,  so  that  it  is  a matter 
of  great  difficulty,  when  engaged  out  of  doois, 
to  maintain  the  bodily  temperature  at  its  uni- 
form rate.  These  are  just  the  circumstances 
which  demand  more  rapid  combustion  of  highly 
carbonaceous  substances,  such  as  fat,  in  the  body. 
It  is  because  it  meets  such  a demand  that  the 
free  use  of  cod-liver  oil  as  a medicament  is  found 
so  beneficial  in  our  climate  during  the  winter 
months,  and  just  for  the  same  reasons  that  it 
derives  its  value  in  warding  off  lung  affections. 
Let  the  lean  man,  or  the  young  lady  who,  in  spite 
of  her  furs,  shivers  at  the  bare  approach  of  “chill 
November,”  take  to  cod-liver  oil,  or  to  a plenti- 
ful supply  of  fat  meats  in  the  dietary,  with  the 
close  of  September,  and  they  will  both  be  com- 
pelled to  confess  that  they  never  passed  through 
a winter  with  such  comfort  and  with  less  seusi- 
tiveness  to  the  cold. 

Diet  foF  Training’. — When  a pei’son  goes  into 
training  for  tiij  purpose  of  being  fitted  for  some 
great  exertion  of  strength  or  of  speed,  there  are 
several  objects  which  he  wishes  to  attain  by  the 
process.  He  wishes  to  increase  the  vigour  of 
his  muscles  by  adding  both  to  their  firmness 
and  their  actual  bulk;  he  wishes  to  free  his 
body  of  deposited  fat;  he  wishes  to  increase  the 
expansion  of  his  lungs  by  developing  his  respira- 
tory muscles,  in  order  to  “increase  his  wind;” 
he  wishes  to  increase  the  strength  and  regularity 
of  the  contractions  of  the  heart,  so  that  its  action 
will  not  become  tumultuous  under  the  exertion; 
and  he  wishes  to  uidoad  of  accumulated  effete 
products  the  organs  for  the  removal  of  waste,  so 
that  they  shall  be  free  actively  to  de.rl  with  the 
waste  products  rapidly  produced  under  exertion. 
These  objects  are  accomplished  mainly  by  diet 


cind  exercise.  Exercise,  when  properly  arranged 
and  graded,  increases  the  tone  and  actually 
causes  increased  development  of  muscle — the 
muscles  of  locomotion,  of  respiration,  and  of  the 
heart  alike.  It  is  the  most  rapid  means  of 
clearing  out  the  excretory  organs,  and  of  causing 
the  consumption  of  stores  of  fat  and  glycogen 
laid  down  in  the  body.  The  diet  to  be  a])pro- 
priate  must  fulfil  certain  indications.  In  the 
first  instance  it  must  never  be  in  excess,  and  it 
must  be  of  the  most  easily  digested  kind.  Then 
it  must  supply  material  for  the  rapid  increase 
of  muscular  development,  and  must  on  that 
account  consist  largely  of  nitrogenous  material. 
Moreover’,  at  the  beginning  of  training,  the  diet, 
being  mainly  nitrogenous,  stimulates  the  con- 
sumption within  the  body  of  the  accumulated 
fats  and  carbo-hydrates.  At  the  same  time  the 
diet,  particularly  as  the  training  progresses, when 
the  body  has  lost  its  fat,  must  not  be  so  devoid 
of  fat  and  carbo-hydrate  as  to  cause  the  tissue  of 
the  body  itself  to  be  called  upon  for  the  supply 
of  energy,  as  that  would  rapidly  diminish  the 
power  of  endurance.  This  is  what  “ overtrain- 
ing” leads  to.  Lean  meat,  therefore,  enters 
largely  into  the  diet,  cooked  by  broiling  or 
roasting,  aird  not  overdone.  “Beef  and  mutton 
are  the  meats  to  be  preferred,  and  it  is  not 
necessary  that  all  the  fat  should  be  excluded. 
Stale  bread  or  di’y  toast,  potatoes,  and  some 
kind  of  green  vegetables  in  moderation,  are  the 
appropriate  articles  to  be  taken  in  conjunction. 
Water-cresses  are  considered  good.  Pastry, 
flour-pudding,  sweets,  and  made  dishes,  should 
find  no  place  in  the  dietary  of  the  man  in  train- 
ing. The  farinaceous  articles,  as  rice,  sago,  &c., 
are  allowable,  but  should  only  be  taken  to  a 
moderate  extent.  To  avoid  too  great  sameness 
is  an  important  point,  especially  with  those  who 
have  been  previously  accustomed  to  a liberal 
diet;  at  the  same  time  it  is  not  desirable  that 
the  person  should  be  tempted  to  eat  to  satiety. 
A full  stomach,  as  is  well  known,  disposes  to 
inactivity.  Condiments,  as  pickles,  sauces,  &c., 
are  objectionable,  on  account  of  their  effect 
being  to  force  an  appetite,  which  should  be 
simply  allowed  to  have  its  natural  i)lay.  . . . 
The  sensation  of  thirst  may  be  taken  as  afford- 
ing a correct  guide  uj)on  the  j)oint  of  the  amount 
of  liquid  to  be  consumed;  but  instead  of  drink- 
ing freely  at  a draught  to  satiety,  the  liquid 
should  be  sipped  in  small  quantities,  to  give 
time  for  absorption,  and  thus  satisfy  thirst 
without  incurring  the  risk  of  introducing  a sur- 
plus amount  into  the  stomach.  In  this  way  the 
error  is  not  likely  to  be  committed  of  drinking 
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too  much.  The  liquids  consumed  must  be  of  a 
simple  aud  unexciting  nature.  Eeer  and  the 
light  wines  are  allowable,  but  spirits  should  be 
scrupulously  avoided.  Tea,  coll’ee,  and  cocoa 
may  be  taken  according  to  inclination,  and,  as  a 
simple  drink,  nothing  is  better  than  toast  and 
water,  or  barley-water.  Tlie  proper  number  of 
meals  to  be  taken  during  the  day  consists  of 
three — viz.,  one  about  9 a.m.,  the  second  between 
1 and  2 p.m.,  and  the  third  in  the  early  part  of 
the  evening;”  this  is  how  Dr.  Pavy  summarizes 
the  requirements  of  diet  for  training. 

The  following  shows  the  system  adopted  at 
Cambridge  in  the  training  for  the  summer 
races : — 

Rise  at  7 a.m.  A run  of  100  or  200  yards  as 
fast  as  possible. 

Breakfast,  at  8’30  a.m.,  of  meat — beef  or 
mutton — underdone;  dry  toast;  tea — two 
cups,  or,  towards  the  end  of  training,  a 
cup  and  a half  only;  and  water-cresses 
occasionally. 

Dinner,  about  2 p.m.,  of  meat — beef  or  mut- 
ton; bread;  vegetables — potatoes,  greens; 
and  one  pint  of  beer.  (Some  colleges  liave 
baked  apples,  or  jellies,  or  rice-puddings.) 
For  dessert,  oranges,  or  biscuits,  or  figs, 
with  two  glas.ses  of  wine. 

About  5‘30  P.M.  a row  to  the  starting-point 
and  back. 

Supper,  about  8‘30  or  9 p.m.,  of  cold  meat; 
bread;  vegetables,  lettuce  or  water-cresses; 
and  one  pint  of  beer. 

Retire  to  bed  at  10  p.m. 


Economy  in  Diet. 

“ Cheap  and  nasty  ” is  generally  regarded  as  a 
saying  which  is  not  very  often  inaccurate  when 
applied  to  clothing,  to  furniture,  aud  such  like 
articles.  That  it  is  equally  applicable  to  food  is 
a belief  not  easily  dislodged  fi’om  the  minds  of 
the  people.  Cheap  beef  must  necessarily  be  in- 
ferior beef,  the  less  expensive  portions  of  a car- 
cass must  be  the  poorer  portions  of  it,  are  articles 
of  this  creed ; and  if  there  is  one  class  of  the 
population  that  looks  upon  the  attempt  to  live 
cheaply  as  mean  and  degrading,  it  is  the  class 
that  can  least  afford  to  spend  more  than  is  ab- 
solutely necessary  upon  the  diet.  The  estimation 
of  the  value  of  food  by  its  cost  is  wholly  arbi- 
trary, and,  as  we  shall  see,  misleading.  If  the  true 
method  of  estimating  the  value  of  food-stuffs 
by  their  capacity  to  nourish  the  body,  and  the 
means  by  which  such  an  estimation  could  easily 
be  made,  were  properly  undei’stood  by  the  people, 
a complete  revolution  would  speedily  be  effected 
in  the  dietaries  of  the  poorer  classes.  Money  that 
is  wasted  on  dearer  food-stuflfe,  under  the  delu- 
sion that  they  are  the  stronger  and  more  nour- 
ishing, would  be  saved,  if  only  to  give  variety 
by  the  extras  that  could  be  purchased  with  it, 
and  perhaps  to  improve  the  condition  of  the 
thrifty  in  some  other  direction.  A few  exam- 
ples will  best  show  the  relation  between  nutri- 
tive value  and  cost.  The  following  table  exhibits 
the  quantity  of  nutritive  material  contained  in 
half  a pound  (8  ounces)  of  each  substance,  and 
its  cost; — 


^ lb.  of  Oatmeal  yields  of  nutritive  material  7 ‘136  ounces  at  a cost  of  Id. 


Fine  Flour 

9 9 

99 

6-848 

99 

99 

\d. 

Bacon 

9> 

99 

9 9 

6-648 

99 

9 9 

bd. 

Pease-meal 

99 

99 

99 

6-499 

99 

99 

\d. 

Indian  Corn  Meal 

9 9 

99 

99 

6-424 

9 9 

99 

¥■ 

Sago 

99 

9 9 

9 9 

6-2 

99 

99 

Id. 

Peas  (dried) 

99 

99 

9 9 

5-995 

99 

99 

Id. 

Figs 

99 

99 

99 

5-832 

9 9 

99 

2d. 

White  Bread 

99 

99 

99 

4-794 

99 

9 9 

%d. 

Dunlop  Cheese 

9 9 

99 

99 

4-618 

99 

99 

5d. 

Rye  Bread 

99 

99 

9 9 

4-349 

9 9 

9 9 

¥■ 

Fowl 

99 

99 

9 9 

2-060 

9 9 

9 9 

7d. 

Egg 

99 

9 9 

99 

2 

99 

99 

Hd. 

Salmon 

99 

99 

99 

1-997 

99 

99 

7d.^ 

Lean  Beef 

99 

99 

99 

1-832 

99 

9 9 

6(7.1 

Potato 

9 9 

99 

99 

1-784 

99 

99 

¥■ 

Cod 

9 9 

99 

9 9 

1-72 

99 

99 

2d.i 

Milk 

99 

9 9 

99 

-994 

99 

99 

Buttermilk 

99 

99 

^9 

•698 

99 

99 

1 Allowance  is  made  in  calculating  the  cost  for  a considerable  portion  not  edible,  bones,  <Src. 


Or  we  may  represent  the  same  thing  by  putting  will  buy  in  the  form  of  each  of  these  different 
down  the  quantities  of  nutritive  material  \d.  substances: 
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WHAT  A PENNY  WILL  BUY. 


6i>3 


Nutritive  material 
iu  ounces. 


Id. 

will  buy  12’848  as 

Indian  Corn  Meal, 

Id. 

5> 

8-698  ,, 

Rye  Bread. 

Id. 

) J 

7 136  „ 

Oatmeal. 

Id. 

) > 

7-136  „ 

Potato. 

Id. 

> > 

6-848  „ 

Fine  Flour. 

Id. 

) J 

6-449  „ 

Pease-meal. 

Id. 

J > 

6-39-2  „ 

White  Bread. 

Id. 

) J 

6 2 „ 

Sago. 

Id. 

) ) 

5-995  ,, 

Peas  (dried). 

Id. 

2-916  „ 

Figs  (dried). 

Id. 

1-864  „ 

Buttermilk. 

Id. 

)> 

1-3-29  „ 

Bacon. 

Id. 

1-324  „ 

Milk. 

Id. 

> f 

-923  „ 

Cheese  (Dunlop). 

Id. 

-86  „ 

Cod  Fish. 

Id. 

•445  „ 

Egg. 

Id. 

•305  „ 

Lean  Beef. 

Id. 

)) 

•294  „ 

Fowl. 

Id. 

>> 

•285  ,, 

Salmon. 

Taking  four  of  these,  and  expressing  the  nutri- 
tive material  in  terms  of  nitrogen  and  carbon, 
we  find  that — 

Grains  of  Grains  of 
Nitrogen.  Carbon. 

Id.  will  buy  90  and  1558  as  Oatmeal. 


Id.  „ 

52  „ 

1428  „ 

Potato. 

Id.  „ 

50^  „ 

1282  „ 

White  Bread. 

Id.  „ 

18  „ 

77  „ 

Lean  Beef. 

Thus  one  penny’s- worth  of  oatmeal  will  give 
almost  5 times  the  nitrogen  of  one  penny’s- worth 
of  lean  beef  and  20  times  the  amount  of  carbon, 
and  three  pennies  expended  on  oatmeal  will 
buy  270  grains  of  nitrogen  and  4674  grains  of 
carbon, — almost  the  very  quantity  required  for 
the  daily  supply  of  a man  doing  active  woi’k. 

In  the  prison  of  Glasgow  the  following  diet 
was  given  to  10  prisoners  (5  men  and  5 boys), 
all  under  sentences  of  two  months’  imprison- 
ment, and  all  employed  at  light  work,  picking 
hair  and  cotton: — 

Breakfast 8 oz.  oatmeal  made  into  porridge,  with 
a pint  of  buttermilk. 

Dinner : — 3 lbs.  of  boiled  potatoes,  with  salt. 

Supper : — 5 oz.  of  oatmeal  made  into  porridge,  with 
half  a pint  of  buttermilk. 

At  the  beginning  of  the  dietary  eight  of  the 
prisoners  were  in  good  health  and  two  were  in 
indifierent  health  ; at  the  end  all  were  in  good 
health,  and  they  had  on  an  average  gained  more 
than  4 lbs.  each  in  weight,  only  one  prisoner  (a 
man)  having  lost  in  weight.  The  greatest  gain 
was  9 lbs.  4 oz.,  and  was  made  by  one  of  the 
men.  The  prisoner  who  was  reduced  in  weight 
had  lost  5 lbs.  2 oz. 

This  diet  contains  302  grains  of  nitrogen  and 
5260  grains  of  carbon,  more  than  the  full  quan- 
tity required  per  day  for  active  work. 


Its  cost,  including  cooking,  is  2|d.^ 

As  a final  illustration  of  the  fact  that  the 
dearer  diet  is  not  necessarily  the  most  nourish- 
ing, we  may  give  an  example  of  two  break- 
fasts. 

We  take  first  the  breakfast  given  on  p.  614, 
the  nutritive  material  of  which  has  been  thex’e 


calculated. 


Breakfast  A, 


4 ounces  Oatmeal, 
made  into  porridge, 
10  ounces  Milk, 

1 pint  Cocoa, 

I lb.  Bread, 

J oz.  Butter, 


Yields 

100  grs  .Nitrogen, 
1757  ,,  Carbon, 


Costs 

3d. 


Breakfast  B, 


1 pint  Coffee, 
1 Egg, 

^ lb.  Bacon, 

J lb.  Bread, 

1 oz.  Butter, 


(Yields 

79 1 gi-s.  Nitrogen,  - 
1792  ,,  Carbon, 


Costs 

5^d. 


The  advantage  here  lies  with  breakfast  A, 
its  20|  grains  of  nitrogen  in  excess  of  B being 
of  more  benefit  than  B’s  35  grains  excess  of  car- 
bon. Yet  breakfast  A consists  of  half  the  quan- 
tity of  bread  and  butter.  It  is  plain  that  the 
egg  and  bacon,  which  add  to  the  cost  of  B,  do 
not  yield  the  nutriment  contained  in  the  oat- 
meal of  A.  The  cost  of  A would  be  still  fur- 
ther reduced  by  substituting  buttermilk  for 
sweet  milk.  The  cocoa  is  also  counted  to  the 
advantage  of  A,  for  it  contains  a lai’ge  quantity 
of  nutriment,  as  shown  in  the  table  in  next 
section,  and,  as  prepared,  the  cocoa  is  all  con- 
sumed, whereas  coffee  is  used  only  in  infusion, 
which  contains  really  no  nutritive  propei’ties, 
though  it  possesses  markedly  stimulating  quali- 
ties. These  illustrations  are  sufficient  to  show 
that  a ])erson  may  live  cheaply  and  yet  introduce 
into  the  body  all  the  nutriment  necessary  in  a 
highly  useful  and  digestible  form. 


Effects  of  Excessive  or  Deficient  Diet. 

The  Effects  of  Deficient  Diet  are  shown  in 
their  most  extreme  form  in  cases  of  starvation. 
In  such  a condition  the  tear  and  wear  of  tissue 


X The  calculation  of  the  nutritive  equivalents  is  made 
from  the  table  on  page  663,  which  gives  the  analysis  of  the 
finest  oatmeal.  Probably  the  meal  actually  used  would  not 
show  such  a good  analysis,  and  we  may,  therefore,  allow 
that  probably  the  diet  would  scarcely  contain  so  much  nu- 
tritive material  as  the  calculation  represents.  Even  with 
such  an  allowance  it  is  a substantial  and  sufficient  diet. 
Then  the  estimate  of  cost  is  low,  because  in  a prison,  where 
enormous  quantities  are  bought,  it  is  a wholesale  price  that 
is  paid,  and  considering  the  number  cooked  for  the  expense 
of  cooking  would  be  trifling.  The  same  materials  bought 
by  the  working  man  or  his  wife  could  scarcely  cost  less 
than  3|tf. 
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is  not  replenished,  and  the  amount  of  nitrogen, 
expelled  in  the  urine,  indicates  the  exact  loss  of 
oi'oranized  tissue.  The  amount  falls  for  two  or 

o 

three  days  after  food  ceases  to  be  given,  as  if 
some  surplus  proteid  matter,  not  distinctly  built 
up  into  tissue,  were  tii'st  consumed,  and  there- 
after the  amount  expelled  remains  at  a certain 
minimum  daily  amount,  which  seems  to  bear  a 
proportion  to  the  body  weight.  The  material 
needed  to  yield  energy  for  vital  operations  and 
for  the  maintenance  of  heat  is  derived  from  the 
stored-up  fat  of  the  body  to  begin  with.  Thus 
after  the  first  few  days,  when  stored-up  material 
is  all  consumed,  the  vital  functions  are  carried 
on  at  the  expense  of  the  tissues  themselves, 
which  gradually  undergo  oxidation  to  meet  the 
demands.  If  the  temperature  of  the  body  be 
maintained  by  external  means,  death  by  starva- 
tion will  be  delayed,  because  less  consumption 
of  material  is  necessary  to  yield  heat.  It  has 
been  found  that  death  occurs  in  the  case  of  man 
— cases  of  complete  abstinence  from  food  and 
drink — in  8 to  10  days,  but  in  some  cases  it  has 
been  observed  to  be  delayed  to  from  21-24  days ; 
but  the  period  will,  of  course,  depend  upon  the 
condition  of  the  body  to  begin  with — upon  the 
quantity  of  stored-up  material  it  may  possess. 
When  water  is  supplied  the  period  is  lengthened. 
In  the  case  of  six  melancholiacs,  who  took  watei”, 
death  did  not  occur  for  41  days.  It  is  remark- 
able to  observe  the  differing  degrees  to  which 
the  various  organs  suffer.  By  the  time  death 
occurs  almost  all  fat  has  disappeared  from  the 
body.  Next  to  fat  the  glandular  organs  suffer 
most,  the  spleen  losing  63  per  cent  of  its  weight 
and  the  liver  56  per  cent.  The  muscles  lose  30 
per  cent,  and  the  blood  17  per  cent.  The  heart 
and  central  nervous  system  lose  very  little. 
Their  nourishment  seems  to  be  maintained  at 
the  expense  of  the  other  tissues,  their  activity 
being  so  absolutely  necessary  to  continued  exis- 
tence. The  immediate  cause  of  death  appears 
to  be  inability  longer  to  maintain  a high  enough 
temperature  owing  to  the  combustion  of  the 
chief  heat-yielding  substances.  A condition  of 
torpor,  similar  to  that  produced  by  cold,  sets  in, 
and  leads  to  death.  The  person  maybe  roused 
from  this  condition  by  the  application  of  heat, 
and  this  is  the  first  thing  to  be  done,  in  at- 
tempted rescue  from  starvation,  viz.  to  lestoie 
bodily  warmth,  and  to  suppiy  food  very  slowly 
and  gradually. 

Now  if  a well-nourished  person  suffers  for  a 
few  days  only  from  deficient  diet,  the  tissues  of 
the  body  will  not  feel  the  loss,  any  stored-up 
material  being  sufficient  to  yield  the  deficit.  If, 


however,  the  deficiency  be  long  continued,  this 
stored-up  material  will  disappear  sooner  or  later 
according  to  the  daily  amount  of  the  deficiency, 
and,  thereafter,  any  continued  deficit  will  have 
to  be  made  good  from  the  tissues  themselves, 
so  that  a modified  and  slow  state  of  starvation 
will  ai'ise,  weight  will  be  steadily  lost,  and  the 
characteristic  results  of  the  deficit  will  appear. 
This  state  of  modified  starvation  may  ai’ise,  even 
though  the  diet  may  appear  to  be  abundant  in 
quantity,  and  even  though  the  person  may  ac- 
tually gain  in  weight.  Thus  a diet  may  regu- 
larly contain  more  fats  and  carbo-hydrates  than 
the  pei’son  requires  for  energy  and  heat,  excess 
being  stored  in  the  body,  but  the  diet  may,  at  the 
same  time,  be  deficient  in  nitrogenous  foods,  so 
that  the  person  is  daily  expelling  from  the  body, 
as  the  result  of  tear  and  wear,  more  nitrogen 
than  the  diet  yields,  the  excess  of  expenditure 
over  income  being  drawn  from  the  muscles, 
&c.,  while  the  loss  in  nitrogen  is  not  in  bulk  so 
great  as  the  gain  in  fat,  and  is,  therefore, masked. 
A state  of  niti’ogen  starvation  may  thus  arise 
while  the  person  becomes  actually  fatter.  This 
is  not  so  uncommon  among  children  fed  on  too 
starchy  food.  The  evidence  of  this  would  be 
found  in  the  absence  of  a healthy  colour  and  in 
the  flabbiness  of  the  muscles  and  thi)iness  of  the 
bones  felt  beneath  the  fatty  layer  under  the 
skin.  As  a rule,  however,  defective  diets  are 
so  all  round,  and  general  leanness,  loss  of 
strength,  languor,  and  general  weakness  betoken 
the  true  condition. 

The  Effects  of  Excessive  Diet  are  much 
more  common  than  those  of  defective  diet. 
There  is  no  doubt  that  many  people  habitually 
eat  to  excess,  being  urged  thereto  by  sauces,  con- 
diments, stimulants,  &c.  With  a plain,  simple 
fare,  a healthy  appetite  usually  speedily  indi- 
cates when  the  stage  of  satisfaction  has  been 
reached,  and  there  is  little  temptation  to  ])ass 
beyond  it.  But  with  a great  variety  of  food, 
made  dishes,  and  culinary  devices,  healthy 
instinct  is  confused  or  disobeyed.  A single 
excess  will,  of  course,  lead  only  to  temporaiy  dis- 
turbance, but  continued  excess  leads  to  marked 
and  wide-spread  disturbance.  Fat  accumulates 
in  the  body,  the  liver  becomes  oppressed  with 
its  stores  of  unnecessary  material,  digestion 
becomes  imj)aired  from  the  excessive  demand 
upon  its  operations,  the  attempt  to  dispose  of 
the  excessive  material  burdens  the  organs  of  ex- 
cretion, and,  owing  to  their  inability  to  dispose 
of  all  the  waste  j)roducts,  effete  matters  remain 
in  the  circulation.  Tlie  blood  charged  with  such 
materials  is  less  fit  to  nourish  the  body,  and 
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organs,  not  at  first  concerned,  become  thus 
affected  indirectly,  notably  the  brain  and  ner- 
vous system.  Thus  indig'estiou,  sluggish  and 
srorwed  liver,  disordered  bowels,  headache,  sleep- 
lessness,  plethora,  giddiness  and  irritability 
are  among  the  earlier  results.  Gouty  and 
other  allied  conditions  may  arise.  The  evils 
from  excess  in  animal  food  are  more  marked 
than  from  excess  in  vegetable  food.  Deposition 
of  fat,  disordered  liver,  and  so  forth,  readily 
arise  in  the  latter,  but  the  retention  within 
the  system  of  the  products  of  nitrogenous  ex- 
cess, introduced  to  greatest  extent  in  animal 
food,  are  more  particularly  injurious.  When- 
ever, with  excess  of  food,  there  is  deficient 
exercise,  the  evils  are  greatly  magnified,  and  it 
is  under  such  circumstances  that  the  evils  of 
excessive  animal  food  appear  in  full  force. 

Diets  suitable  for  Special  Bodily 
Conditions. 

Corpulence,  and  Banting’s  System.— Wil- 
liam Banting  was  a London  tradesman  who,  at 
sixty-six  years  of  age  (Aug.  1862),  with  a 
height  of  5 feet  5 inches,  weighed  14  stones 
6 lbs.  In  spite  of  a most  active  life,  without 
self-indulgence  of  any  kind,  he  suffered  from 
what  he  calls  the  “lamentable  malady”  of  ever- 
increasing  stoutness.  He  was  compelled  to  go 
down-stairs  slowly  backwards  to  save  the  pain 
of  the  weight  on  his  ankle  and  knee  joints,  and 
the  slightest  exertion  made  him  puff  and  blow. 
He  complains  pathetically  of  the  pain  inflicted 
on  him  in  the  street  or  in  public  assemblies  by 
the  remai’ks  of  the  “cruel  and  the  injudicious.” 
He  liad  “ tried  sea-air  and  bathing  in  various 
localities,  with  much  walking  exercise;  taken 
gallons  of  physic  and  liquor  potassoe  advisedly 
and  abundantly;  riding  on  horseback;  the 
waters  and  climate  of  Leamington  many  times, 
as  well  as  those  of  Cheltenham  and  Harrojrate 
frequently;  have  lived  upon  sixpence  a-day, 
so  to  speak,  and  earned  it,  if  bodily  labour 
may  be  so  construed.”  At  last  he  was  advised 
to  abstain  from  all  fat  and  fat-making  articles 
of  diet,  and  in  thirty-eight  weeks  he  had  re- 
duced his  weight  by  35  lbs.,  while  in  twelve 
months  he  had  reduced  it  by  50  lbs.,  and 
weighed  10  stones  12  lbs.  His  original  dietary 
was  “ bread  and  milk  for  breakfast,  or  a pint 
of  tea  with  plenty  of  milk,  sugar,  and  buttered 
toast ; meat,  beer,  much  bread,  and  pastry  for 
dinner;  the  meal  of  tea  similar  to  that  of  break- 
fast; and  generally  a fruit  tart  or  bread  and 
milk  for  supper.”  His  altered  diet  was  as 
follows : — 


Breakfast  at  9 a.m.  5 to  6 oz.  of  beef,  or 
mutton,  or  kidneys,  or  broiled  fish,  or 
bacon,  or  cold  meat  of  any  kind  excejA 
pork  or  veal ; a large  cuj)  of  tea  or  coHee 
(without  milk  or  sugar) ; a little  biscuit  or 
1 oz.  of  dry  toast ; making  altogether  6 oz. 
of  solids  and  9 oz.  of  liquids. 

Dinner  at  2 p.m.  5 or  6 oz.  of  any  fish 
except  salmon,  herrings  or  eels ; any  meat 
except  pork  or  veal ; any  vegetable  except 
potato,  parsnip,  beet-root,  turnip,  or  carrot; 
1 oz.  of  dry  toast;  fruit  out  of  a pudding 
not  sweetened;  any  kind  of  poultry  or 
game;  and  two  or  three  glasses  of  good 
claret,  sherry,  or  Madeira;  champagne, 
port,  and  beer  forbidden ; making  alto- 
gether 10  to  12  oz.  solid  and  10  oz.  liquid. 

Tea  at  6 p.m.  2 or  3 oz.  cooked  fruit,  a 
rusk  or  two,  and  a cup  of  tea  without 
milk  or  sugar;  making  altogether  2 to  4 oz. 
solids  and  9 oz.  liquid. 

Supper  at  9 p.m.  3 or  4 oz.  of  meat  or  fish, 
similar  to  dinner,  with  a glass  or  two  of 
sherry  and  water  or  claret ; making  4 oz. 
solids  and  7 oz.  liquid.  For  night-cap,  if 
required,  a tumbler  of  grog  (gin,  whisky, 
brandy,  without  sugar),  or  a glass  or  two 
of  claret  or  sherry. 

The  principles  involved  in  this  diet  are  quite 
evident.  The  starch,  sugar,  and  fat  of  the  diet 
are  reduced  to  a minimum.  They  are,  as  a 
matter  of  fact,  less  than  is  sufficient  for  the 
liberation  of  heat  and  energy.  Consequently, 
the  stored-up  fat  of  the  body  would  be  di’awn 
upon  to  yield  what  was  deficient  in  the  diet. 
In  the  second  place,  the  richness  in  nitrogenous 
material  would  stimulate  oxidation  changes, 
and,  aided  by  exercise,  would  hasten  the  con- 
sumption of  the  deposited  fat.  The  diet  was 
successful  with  Banting,  but  as  a matter  of  fact 
it  is  a modified  starvation  diet,  from  its  defici- 
ency in  non-nitrogenous  substances,  and  many 
people  would  find  its  employment  attended  by 
serious  results.  It  is  not,  therefore,  to  be 
hastily  tried  by  everyone  with  a tendency  to 
stoutness.  Its  principles,  however,  may  be 
gradually  put  in  force  and  extended  as  the  per- 
son finds  his  organization  becoming  accustomed 
to  them.  They  are  chiefly  these  : avoidance  of 
all  foods  rich  in  carbo-hydrates,  or  very  sparing 
use  of  them,  notably  potato,  white  bread,  rice, 
sago,  tapioca,  corn-flour,  semolina,  sweets,  sweet 
fruits  and  sweet  vegetables — like  carrot,  turnip, 
parsnip,  beet-root — reduction  of  fat,  butter, 

cream,  and  abstinence  from  sweet  wines  and  a’>es. 

40 


G26 


DIET  FOE,  GOUT. 


[Sect.  I. 


On  the  other  hand,  there  are  allowed  all  kinds 
of  lean  meats,  lean  fowl,  and  lean  fish,  eggs, 
game,  green  vegetables,  succulent  fruits,  natural 
wines,  bitter  ale  in  small  quantity,  and  spirits. 
Brown  bread  should  be  substituted  for  white. 
It  may  be  added  that  the  large  quantity  of 
wines  and  spirits  consumed  by  Mr.  Banting  is 
too  great  for  commendation. 

Professor  Ebstein  of  Gottingen  has  a plan 
which  differs  nothing  in  principle  from  that  of 
Banting,  but  which  tries  to  avoid  its  risks. 

“ Sugars,  sweets  of  all  kinds,”  he  says,  “ I for- 
bid iinconditionally.  The  qxiantity  of  bread  is 
limited  at  most  to  3 or  3j  t)unces  a day,  and  of 
v'egetables  I allow  asparagus,  spinach,  the  vari- 
ous kinds  of  cabbages,  the  legumes,  whose  value 
as  conveyers  of  albumen,  as  Voit  observes,  is 
known  to  few.  Of  meat  I exclude  none,  and 
the  fat  in  the  flesh  I do  not  wish  to  be  avoided, 
but,  on  the  contrary,  sought  after.  I permit 
bacon  fat,  fat  roast  pork  and  mutton,  kidney 
fat,  and,  when  no  other  fat  is  at  hand,  I recom- 
mend marrow  to  be  added  to  the  soups.  I allow 
the  sauces  as  well  as  the  vegetables  to  be  made 
juicy,  as  did  Hippocrates,  only  for  his  sesame  oil 
I substitute  butter.”  “The  permission  to  enjoy 
certain  succulent  things,  always,  of  course,  in 
moderation — as  for  instance  salmon,  pate  de  foie 
gras,  and  such  like  delicacies — reconciles  the  cor- 
pulent gourmet  to  his  other  sacrifices.  These 
consist  in  the  exclusion  of  the  carbo-hydrates.” 

The  name  of  Professor  Oertel  of  Munich  is 
also  identified  with  a cure  for  “gi’owing  too  fat.” 
It  does  not  differ  in  principle  from  Banting’s. 
But  it  allows  fat  to  the  extent  of  from  1 to 
1|-  oz.  per  day,  and  it  allows  rather  more  carbo- 
hydrate, 2k  to  3^  oz.  Ebstein  allows  3 oz.  fat 
per  day,  and  only  1|  of  carbo-hydrate.  Whereas, 
in  Banting’s  diet,  the  fat  was  reduced  to  ^ oz. 
and  the  carbo-hydrate  to  2|  oz.  per  day. 
Oertel’s  allowance  of  albuminous  food  is  nearly 
the  same  as  Banting’s,  3^  to  6 oz.  per  day,  while 
Ebstein  permits  only  3|.  The  feature  of  Oertel’s 
plan  is  a series  of  regular  and  graded  exercises 
and  gymnastics,  specially  by  the  enforced  exer- 
cise of  climbing  heights. 

Diet  for  Diabetes.— This  has  been  so  fully 
entered  into  on  p.  303  and  subsequent  ]iages  that 
further  details  are  not  necessary  here.  It  may 
only  be  remarked  that  the  diet  rigorously  ex- 
cludes carbo-hydrates.  The  difficulty  often  is 
that  the  excess  of  nitrogenous  diet  threatens 
mischief  to  the  kidneys,  and  one  has  to  face  the 
question  whether  a less  rigorous  exclusion  of 
carbo-hydrates,  by  necessitating  less  albuminoid 
food,  may  not  be  less  hurtful  to  the  kidney. 


It  is  of  doubtful  advantage  to  reduce,  almost 
to  nothing,  sugar  expelled  by  the  urine  if  the 
method  taken  to  achieve  this  has  lit  up  a serious 
kidney  disease. 

Diet  for  Gout. — Gout  has  been  sufficiently 
described  on  j).  432.  One  of  the  chief  features 
in  gout  is  an  interference  with  the  due  oxida- 
tion of  proteids,  leading  to  an  accumulation  in 
the  system  of  uric  acid  or  urates.  The  indica- 
tion, so  far  as  diet  is  concerned,  is  the  restriction 
of  pi’oteid  foods,  and  especially  proteid  foods 
derived  from  the  animal  kingdom.  Fowl,  fish, 
and  milk  ai'e  quite  permissible  in  the  diet,  so 
also  are  sweetbreads  and  tripe,  if  taken  in 
moderation.  Of  vegetable  foods  the  gouty  per- 
son should  eat  liberally— potatoes,  carrots,  tur- 
nips, parsnips,  beet,  broccoli,  Brussels  spi’outs, 
cabbage,  spinach,  endive,  lettuce,  celery,  beans, 
peas,  kale,  onions,  leeks,  salsify,  cucumber,  mar- 
row, &c.  Milk  puddings  are  allowed,  if  they  are 
made  without  esf".  Custards  and  omelettes  are 
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forbidden,  so  also  are  jellies.  Pasti’y  is  better 
avoided.  Fruit  puddings  and  fruits  are  suit- 
able. A very  small  portion  of  a fat  cheese  may 
be  permitted,  considering  its  smallness.  Of  as 
much  importance  as  the  meat  is  the  drink  of 
the  gouty  person.  It  would  a]>pear  as  if,  in 
many  instances,  it  is  the  liquor  that  is  con- 
sumed that  somehow  or  other  interferes  with 
the  proper  oxidation  of  the  nitrogenous  food 
and  provokes  a gouty  attack.  Malt  liquors,  all 
rich  and  sweet  wines,  spe<Jially  port,  cham- 
pagne, &c.,  are  most  injurious.  Claret,  whisky 
or  brandy,  and  aerated  water  are  the  only  alco- 
holic drinks  of  which  the  gouty  may  partake, 
but  always  in  great  moderation.  Withal,  the 
dieting  is  only  of  great  value  when  combined 
with  regular  exercise.  If  sedentary  habits  are 
indulged  in,  the  oxidation  of  the  proteids  will 
still  be  inconqdete,  and  attacks,  though  modi- 
fied, will  still  recur. 

Diet  for  Rheumatism. — Flesh  meat  is  re- 
sti’icted  in  rheumatism,  and  only  the  lighter 
and  less  rich  kinds  of  animal  food  allowed,  such 
as  chicken  and  fish.  Vegetable  food  is  freely 
given,  lemons  and  lemon-juice  being  specially 
commended.  The  desire  is  to  diminish  the 
acidity  of  the  Ijlood,  and  this  is  readily  accom- 
])lished  l)y  a diet  poor  in  animal  food  and  rich 
in  vegetable. 

Diets  for  Invalids. 

In  the  following  paragraphs  the  object  is  to 
examine  some  of  the  foods  which  are  supposed 
to  be,  or  actually  are,  particularly  nourishing 
and  digestible,  and  therefore  specially  suitable 
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for  tliose  wliom  ill-health  has  rendered  unable 
to  make  nse  of  ordinary  foods,  however  light 
and  well-prepared.  Without  attemiding  any 
definition  we  may  say  that  an  invalid  has,  as 
a rule,  a poor  appetite,  a w'eak  digestion,  and 
a marked  difficulty  in  making  good  use  of  the 
food  that  is  consumed.  So  that  the  indications 
that  ouffiit  to  be  fulfilled  by  food  for  invalids  is 
that  it  shall  contain  a large  quantity  of  nutri- 
tive material,  so  that  even  a small  quantity 
shall  supply  a fair  amount  of  nourishment,  that 
nevertheless  it  shall  not  tax  the  digestion,  and 
that  it  shall  be  pleasant  and  slightly  stimulat- 
ing to  the  palate.  The  fulfilment  of  these  con- 
ditions is  by  no  means  an  easy  matter.  Let  us 
look,  first  of  all,  at  that  preparation,  the  first 
and  the  last  resource  of  the  sick-nurse  and  the 
detestation  (as  a rule)  of  the  invalid,  beef-tea. 

Beef-tea  is  usually  made  by  cutting  up  the 
meat  into  small  pieces,  allowing  it  to  steep  in 
cold  water  for  some  time,  then  putting  it  into 
a sauce-pan  and  letting  it  simmer  for  some  hours. 
The  fluid  parts  are  then  poured  off,  the  solid 
portions,  which  are  tasteless  and  tough,  and, 
therefoi’e,  according  to  popular  notion,  valueless, 
are  thrown  out.  Now  what  is  the  value  of  such 
a preparation?  As  a food  it  is  almost  valueless, 
and,  therefore,  does  not  fulfil  the  first  condition 
of  an  invalid  dietary.  The  steeping  in  cold 
water  extracts  the  flavouring  matter  of  the 
meat,  the  extractives  (see  p.  537),  and  the  tea 
has  consequently  all  the  flavour  of  beef,  and 
promotes  the  delusion  that  it  is  nutritive.  The 
cold  water  extract  contains  also  a fair  propor- 
tion of  soluble  albuminoid,  but  this  is  coagulated 
and  precipitated  by  the  subsequent  prolonged 
simmering,  and  much  of  it  is  left  behind  when 
the  fluid  parts  are  pour  d off.  Such  a prepara- 
tion has  advantages,  no  doubt — it  is  stimulating, 
invigorating,  and  is  at  first  enjoyed,  though  its 
constant  repetition  usually  brings  aversion — Imt 
it  is  not  noitrishing.  We  have  seen  that  lean 
beef  (for  fat  meat  invalids  cannot  digest)  con- 
tains as  its  principal  nutritive  material  (see 
p.  543)  nitrogenous  materials,  that  is  proteids, 
the  myosin  of  the  flesh.  If  beef-tea  is  to  be 
worth  anything  as  food  it  must  contain  as  nearly 
all  of  the  albuminoids  of  the  beef  as  is  possible. 
There  is  only  one  w'ay  of  effecting  this,  and  it  is 
by  reducing  the  meat  to  a pulp,  preferably  by 
scraping.  Take  1 'lb.  of  lean  beef.  If  it  is  in 
one  thick  slice  it  will  be  more  easily  scraped. 
Let  it  be  scraped  by  a knife,  and  the  scrapings 
removed  to  a jelly-can.  The  process  is  tedious 
and  laborious,  and  excessively  tiring  to  the 
wrists.  If  it  is  properly  done  the  whole  of  the 


red  portion  of  the  beef  will  be  reduced  to  the 
finest  pulp,  so  fine  that  when  diffused  in  water 
it  will  not  be  ])erceptible  to  the  tongue,  and  the 
tendinous,  fatty,  and  stringy  parts  will  be  left 
behind,  but  completely  stripped  of  red  flesh. 
To  this  pulp  in  the  can  add  2 impeidal  ]»ints  of 
cold  water,  that  is  one  breakfast-cupful  to  each 
lb.  of  beef,  and  a very  small  quantity  of  salt. 
Place  the  jelly-can,  uncovered,  in  a sauce-pan  of 
hot  water,  put  a tight-fitting  lid  upon  the  sauce- 
pan, and  place  it  at  the  side  of  the  fire  for  2 or 
3 hours,  nevei'  allowing  it  to  become  so  hot  as 
even  to  simmer.  It  is  then  kept  in  a covered 
vessel  and  used  as  required.  After  standing 
for  a time  the  meaty  pulp  settles,  so  that  the 
whole  needs  to  be  stirred  before  any  is  re- 
moved for  use.  Of  the  contents  of  the  jelly-can 
none  is  unused.  There  are  no  lumps  to  be  re- 
moved. The  value  of  this  beef-tea  can  easily 
be  estimated,  because  it  contains  all  the  nitro- 
genous constituents  of  the  beef,  but  very  little 
fat.  Before  being  given  to  the  invalid  it  may 
be  thickened  by  means  of  flour,  rice,  corn-flour, 
bi’ead-crumbs,  &c.  Let  a tea-cupful  be  taken 
in  a small  pan,  and  let  the  necessary  amount  of 
rice,  corn-flour,  &c.,  be  stirred  into  it,  and  allow 
the  whole  to  be  very  slowly  brought  just  to  the 
boiling  point.  It  is  then  seasoned  to  taste. 
Where  rice  is  used  it  should  be  cooked  before 
being  added  to  the  beef-tea.  The  bringing  to 
the  boiling  point  does  not  injure  the  meaty 
portions,  when  in  the  form  of  so  fine  pulp  and 
when  kept  from  precipitation  by  the  thickening. 
Now'  such  a beef-tea  is  of  a very  fine  delicate 
flavour,  not  of  the  strong  taste  prolonged  cook- 
ing at  a high  temperature  produces,  and  the 
flavour  can  be  modified  or  entirely  altered  by 
the  nourishing  additions  that  may  be  made  to 
it,  so  that  sameness  is  avoided.  Such  beef-tea 
is  a true  food,  it  is  easily  digested  because  of 
the  fine  state  of  division  of  the  meaty  portion 
and  because  of  the  method  of  cooking,  and  in 
the  Avriter’s  experience  it  is  a most  palatable 
and  enjoyable  dish. 

Two  1 weak  fast-cupfuls  will  contain  107  grains 
of  nitrogen,  and  ])robably  150  to  200  grains  of 
carbon,  that  is  not  including  the  A^alue  of  the 
added  flour,  &c. 

Liebig’s  method  of  preparing  beef-tea  is  as 
follows: — Half  a pound  of  raw  lean  beef  (chicken 
or  other  meat  may  be  also  used)  is  finely  minced, 
placed  in  la  glass  or  earthenware  vessel  Avith  |ths 
of  a pint  of  Avater,  to  which  four  drops  of  muri- 
atic acid  and  half  a tea-spoonful  of  salt  have 
been  added.  The  Avhole  is  well  stirred  and 
then  allowed  to  stand  for  an  hour.  Thereafter 


628 


BEEF  TEAS  AND  EXTKACTS. 


[Sect.  I. 


it  is  strained  through  a hair  sieve,  and  the  sieve 
and  residue  washed  with  five  ounces  water. 
This  is  taken  cold  or  only  very  slightly  wanned. 
It  contains  not  only  the  extractives,  but  also  a 
considerable  amount  of  soluble  albuminoid, 
which,  if  it  were  boiled,  would  coagulate.  It  is 
not  cooked  at  all,  and  the  raw  meat  colour,  smell, 
and  taste,  it  possesses  sometimes  cause  it  to  be 
objected  to.  Besides  such  home-made  prepara- 
tions the  invalid  has  now  at  command  an  enor- 
mous number  of  prepared  foods,  extracts  of 
meat,  beef  jelly,  &c.  Nearly  all  of  them  pos- 
sess the  qualification  of  being  pleasant  to  the 
palate,  and  easily  digested,  for  most  of  them 
contain  very  little  to  digest.  With  one  or  two 
noteworthy  exceptions,  they  contain  veiy  little 
real  nutriment.  All  of  them  are  moi’e  or  less 
rich  in  extractives,  and  thus  possess  stimulating 
characters  of  a high  order.  But  stimulation  is 
not  nutrition,  any  more  than  blowing  with  the 
bellows  a low  dying  fire  can  be  used  as  a substi- 
tute for  putting  on  more  coals.  The  bellows 
may  cause  the  embers  to  flare  up  and  bm-n 
rapidly,  but  only  the  sooner  to  burn  out.  It  is 
true  that  on  the  low  fire  one  may  i)lace  ])lenti- 
fully  a fresh  supply  of  coal,  but  it  may  be  so  low 
that  it  is  unable  to  set  fire  to  the  new  coal,  and 
so  goes  out  in  spite  of  it.  But  then  if  we  sup- 
ply fresh  coals  and  also  use  the  bellows,  we 
shall  quicken  the  dying  flame  till  it  has  got  a 
sufficient  hold  of  the  coal  to  make  it  burn  briskly 
without  further  help.  Ju.st  so  it  is  of  little  use 
to  supi)ly  a beef-tea  which  only  stimulates  and 
gives  no  new  supply  of  bodily  fuel.  If  the 
patient  be  so  weak  as  not  to  be  able  to  make 
use  of  nourishment  without  aid,  supply  the 
stimulant  also,  so  that  the  weak  energies  may 
be  sufficiently  roused  to  benefit  by  the  nourish- 
ment. There  seems  to  be  no  mariner  of  doubt 
that  many  persons,  exhausted  by  acute  disease, 
fail  to  rally  when  the  crisis  is  past,  because  they 
are  plied  with  beef- teas,  beef  extracts,  and  so 
on,  under  the  vain  delusion  that  they  are  being 
supplied  with  nourishment,  when  they  are  prac- 
tically being  starved  with  the  smell  and  flavour 
of  the  meat,  with  its  shadow  but  without  its 
substance. 

An  excellent  example  of  this  is  found  in  the 
most  popular,  at  least  till  recently,  of  all  extracts 
of  beef,  Liebig’s.  Each  pound  of  this  substance 
is  said  to  be  the  “extract”  of  45  to  48  pounds  of 
ordinary  butcher’s  meat,  and  was  at  first  by  Lie- 
big himself  believed  to  possess  highly  nutritive 
power.  Voit,  whose  name  we  have  so  often 
mentioned  in  these  pages,  showed  by  actual 
experiment  that  it  failed  to  maintain  life  even 


for  a bi’ief  season  when  used  as  an  exclusive 
diet.  This  is  indicated  by  its  analysis,  which 
shows  the  chief  constituents  to  be  as  follows: 

Albuminou.s  constituents,  7 per  cent  (about  ^ that  of 
beef). 

Extractives,  nearly 8 ,, 

Salts, 23  ,, 

It  is,  the]'efore,  rich  in  extractives  and  salts, 
to  which  it  owes  its  flavour  and  stimulating 
properties,  but  poor  in  nutriment. 

A large  number  of  other  extracts  are  not  very 
dissimilar.  Valentine’s  meat  juice,  made  by 
submitting  steak  to  great  pressure,  and  then 
evaporating  the  obtained  juice  in  vacuo  to  the 
consistence  of  syrup,  contains,  according  to  the 
same  authority,  G.V  per  cent  of  albuminoids,  1^ 
per  cent  of  extractives,  and  11^  of  salts.  Brand’s 
essence  contains  over  8 per  cent  of  albuminoid, 
per  cent  of  extractives,  and  nearly  1^  of  salts. 
Murdoch’s  liquid  food  contains  13  per  cent  of 
albuminoids,  iieaily  i”otlis  extractives,  and  y%ths 
salts.  Savory  and  Moore’s  fluid  beef  possesses 
8 per  cent  albuminoid,  of  extractives,  and 
12  of  salts.  A great  inqjrovement  on  these, 
from  the  nourishing  point  of  view,  are  John- 
ston’s fluid  beef  and  Kemmerich’s  extract  of 
beef;  the  former  of  which  contains  35  per  cent 
of  albuminoids,  1|  of  extractives,  and  15  of  salts, 
while  the  latter  shows  22  albuminoid,  6 of  ex- 
tractives, and  18|-  of  salts. 

Now  the  difficulty  of  getting  the  nutriment 
of  the  beef  into  extracts  such  as  these  is  the 
difficulty  of  solution.  The  mitriment  becomes 
insoluble  with  a high  temperature  such  as 
is  employed  in  the  manufacture  of  most  of 
them.  One  recent  method  of  getting  over  this 
difficulty  is  by  the  use  of  artificial  digestive 
agents,  which  convert  the  albumin  into  the  form 
of  ])eptone,  which  is  soluble  and  not  jmecipitated 
by  lieat.  This  is  done  by  allowing  the  meat  to 
be  acted  on  l>y  pepsin  or  ])ancreatin,  both  diges- 
tive agents,  and  then  making  an  extract  of  the 
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soluble  parts.  This  has  for  invalids  a double 
advantage.  It  makes  the  extract  more  nutri- 
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tious,  and  since  the  albumin  is  either  wholly  or 
partially  digested,  it  passes  easily  into  the  cir- 
culation wifhout  trouble  to  the  weak  digestion 
of  the  ]\atient.  Of  such  peptonized  food  or  pep- 
tones there  is  now  a great  variety.  Savory  and 
Moore  suy)ply  a dry  meat  peptone  which  can 
be  conveniently  added  to  other  food.  Pepton- 
ized beef  jelly,  pe])tonized  chicken  jelly,  pep- 
tonized cocoa  and  milk,  and  so  on,  are  made  by 
them  and  other  chemists.  Many  of  them  are 
still  deficient  in  nutriment,  and  yet  more  valu- 
able than  the  ordinai’y  extracts.  Benger’s  pep- 
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tonized  beef  jelly  contains  over  4^  per  cent  of 
pejjtone,  and  2h  other  albuminous  substances. 
But  chief  of  all  such  foods,  in  the  writer’s  opinion, 
is  Carnrick’s  beef  peptonoids.  It  is  in  the  form 
of  a dry  powder,  containing  only  G|  per  cent  of 
moisture.  It  contains  no  less  than  GGj  jjer  cent 
albuminoid,  of  which  7 per  cent  is  pe})tone. 
Besides  it  contains  10^  per  cent  fat,  and  .salts. 
The  makers  assert  it  to  be  made  of  beef,  reduced 
to  powder,  and  fine  wheat  flour  and  milk  dried 
to  a powder.  Of  its  highly  nutritious  qualities 
there  is  no  possibility  of  doubt.  Its  only  disad- 
vantage is  a not  too  agreeable  flavour,  which  is, 
as  a rule,  not  enjoyed  by  invalids.  But  then  the 
powder  may  be  mixed  witli  hot  water,  as  cocoa 
is,  and  seasoned  to  taste.  If  advantage  is  taken 
of  the  pleasant  flavour  of  Liebig’s  extract,  and 
a small  quantity  stirred  in  with  the  Carnrick’s 
powder,  a highly  nourishing,  pleasant,  and 
stimulating  fluid  food  is  obtained.  It  can  also 
be  stirred  with  milk  and  used  in  other  ways. 

Anyone  can  now  also  prepare  peptonized 
foods  for  invalids  by  using  the  pepsin  powder, 
or  pancreatin,  or  the  liquor  pepticus,  or  liquor 
pa.ncreaticus,  obtainable  from  eveiy  chemist. 
Milk,  beef-tea,  soups,  &c.,  can  be  so  peptonized 
before  being  given  to  invalids.  All  that  is 
necessary  is  to  bring  the  milk,  beef-tea,  &c.,  to 
a lukewarm  temperature,  then  to  stir  in  the 
powder,  or  liquid — pancreatin  or  liquor  pan- 
creaticus  would  be  best— and  keep  the  mixture 
warm  for  half  an  hour  or  thereby.  With  any 
of  the  preparations  now  in  the  market  full 
directions  can  be  obtained,  so  that  no  one  need 
be  at  a toss  how  to  proceed.  (See  below.) 

The  less  nutritious  forms  of  extract  may  still 
be  of  gi’eat  value  in  the  dietary  of  invalids, 
provided  always  people  will  remember  that 
they  are  not  to  take  the  place  of  foods,  but  are 
to  act  as  stimulants  and  excitants  to  appetite 
and  digestion.  I hey  are  to  be  used  only  cis 
food  adjuncts.  If  they  are  used  simply  to  stimu- 
late the  taking  of  other  and  nutritious  food, 
supplied  with  them,  they  will  be  used  in  their 
proper  place,  and  will  be  of  great  value.  If  they 
are  permitted  to  form  the  main  diet  of  the  in- 
valid, the  unfortunate  will  starve. 

Diets  for  Infants. 

Sufficient  has  been  said  elsewhere,  in  previous 
pages,  as  to  appropriate  diet  for  infants  and 
young  children.  The  object  of  these  paragraphs 
is  to  point  out  the  nature  of  a few  of  the  foods 
offered  now  in  great  variety  in  the  market  as 
substitutes  for  mother’s  milk. 

If  mother’s  milk  be  taken  as  a standard,  then 


infants’  food  should  contain  1 of  nitrogenous  to 
every  3 non-nitrogenous  constituent  (seep. 615), 
or  1 of  nitrogen  to  every  13  of  carbon.  The 
best  known  of  such  foods  are  Savory  & 
Moore’s,  Nestle’s,  Ridge’s,  Mellin’s,  Neave’s, 
Carnrick’s,  and  Benger’s.  The  jjroportions  of 
the  two  kinds  of  constituents  are  as  follows; — 

Non- 

Xitrogeuous.  nitrogenous. 

Carnrick’s 1 to 4.^ 

Neave’s 1 ,,  5^ 

Franco-Swiss  Co.  Milk  Food.  1 ,,  6^ 

Savory  and  Moore’s 1 ,,  7 

Benger’s 1 ,, 7^ 

Nestld’s 1 ,,  7i 

Ridge’s 1 ,,  9^ 

Mellin’s 1 ,,  9| 

In  many  of  them  not  only  is  the  proportion  of 
non-nitrogenous  material  too  high,  but  it  con- 
sists largely  of  starchy  material  not  easily  di- 
gested by  the  child,  and  too  little  in  the  shape 
of  fat  (like  the  butter  of  milk)  and  sugar.  In 
Ridge’s  this  insoluble  form  of  carbo-hydrate  ex- 
ists to  the  extent  of  over  78  per  cent,  in  Neave’s 
73  per  cent,  in  Savory  & Moore’s  70  per  cent,  in 
Benger’s  nearly  66  per  cent.  In  Carnrick’s  it 
falls  to  41^,  in  Nestle’s  35|^,  in  the  Franco-Swiss 
Company’s  to  37^,  and  in  Mellin’s  to  18^;  but 
Mellin’s  and  Nestle’s,  and  we  may  say  also  the 
Franco-Swiss  Company’s,  are  too  poor  in  nitro- 
gen. In  the  matter  of  infants’ food,  also,  analysis 
seems  to  show  Carnrick’s  to  be  superior  to  the 
others.  It  contains  5 per  cent  of  fat,  Nestle’s 
4h;  all  the  others  contain  scarcely  2 per  cent, 
and  Mellin’s  barely  1 per  cent.  Therefore  we 
give  it  as  an  opinion,  based  upon  the  projiortion 
of  nutritive  ingredients,  that  Carnrick’s  soluble 
food  comes  nearer  to  what  an  infant’s  food 
should  be  than  any  of  the  others. 

Besides  in  the  form  of  such  prepared  foods, 
tliere  are  now  other  methods  of  administering 
foods  to  delicate  children  of  a very  reliable 
chai’acter.  Cow’s  milk  sometimes  disagrees  with 
children,  because  it  forms  a large  curd  in  the 
stomach  in  process  of  being  digested.  If  boiling 
the  milk  does  not  prove  a satisfactory  method  of 
overcoming  this  difficulty,  partially  digesting 
the  milk  will.  For  this  purpose  jieptic  or  pan- 
creatic juice  may  be  added  to  the  milk,  and  the 
milk  then  allowed  to  stand  for  half  to  three- 
quarters  of  an  hour  in  a warm  j)lace.  It  should 
not  be  allowed  to  stand  too  long,  lest  a.  bitter 
taste  is  developed.  The  peptic  or  pancreatic 
juice  partially  digests  the  casein  of  the  milk,  so 
that  when  swallowed  it  no  longer  curdles  in 
large  masses.  The  most  reliable  forms  of  such 
juices  are  Savory  & Moore’s  of  London,  or 
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Benger’s  of  Manclieater,  A very  convenient 
means  of  pi'edigesting  milk  or  other  food-stull:, 
such  as  home-made  beef-tea,  &:c.,  is  supplied  by 
Loudon  chemists,  Burroughs,  Welcome  &:  Co., 
in  the  form  of  peptonizing  powders.  They  are 
in  little  tubes,  each  containing  some  pancreatin 
and  carbonate  of  soda,  enough  for  1 pint  of  milk. 

It  is  advised  to  add  of  a powder  to  j of  a })int 
of  milk  diluted  with  a j pint  of  cold  water. 
The  glass  containing  the  mixture  is  made  to 
stand  in  another  vessel  containing  water  as  hot 
as  the  hand  can  bear  for  10  to  20  minutes,  be- 
fore the  mixture  is  given  to  the  child.  If  it  is 
not  to  be  given  at  once,  the  mixture  is,  after 
the  lapse  of  twenty  muiutes,  brought  to  the  boil- 
ing point  to  prevent  further  action  of  the  fei- 
ment,  which,  otherwise,  would  go  on  acting,  and 
would  produce  a bitter  taste.  By  such  predi- 
gesting of  milk — and,  as  already  said,  any  other 
food -stuff  may  be  similarly  acted  on— serious 
dir--estive  troubles  may  be  overcome. 

THE  PRESERVATION  OF  FOOD. 

In  the  first  part  of  this  book,  in  Section  XIII. 
(p.  384),  it  has  been  shown  in  great  detail  how 
putrefaction  and  decay  are  the  work  of  living 
organisms  or  germs  deposited  from  the  atmos- 
})here,  which,  however,  can  be  destroyed,  or 
whose  work  can  be  prevented,  by  various  means. 
The  part  played  by  such  organisms  in  the 
economy  of  nature  has  also  been  indicated  (p. 
390).  The  living  agents  of  putrefaction  jjerforrn, 
we  have  seen,  an  indispensable  work  in  the 
cycle  of  natural  processes,  whereby  the  lifeless, 
and  in  that  condition  useless,  organic  mass  is 
resolved  into  its  inoi’ganic  constituents,  with 
their  endless  possibilities  of  reconstruction  and 
revivification.  But,  from  a human  point  of 
view,  their  range  of  operation  is  too  unlimited, 
their  attack  too  rigidly  impartial,  too  universal, 
too  regardless  of  the  fitness  of  things,  humanly 
speaking.  For  a large  and  necessary  element 
in  man’s  food  is  organized  material  readily 
surrendering  to  the  attack  of  germs.  Man’s 
wanderings  on  the  earth  are  not  conditioned 
mainly,  as  are  those  of  lower  animals,  l>y  the 
quest  of  food,  nor  is  the  population  of  different 
refdons  determined  by  the  abundance  or  scarcity 
of  provision.  Rather,  indeed,  as  the  population 
increases  does  the  capacity  of  that  region  to 
maintain  its  inhabitants  diminish.  Thus  it 
early  became  a question  whether  food  could  be 
preserved  from  the  inroads  of  putrefaction,  to 
permit  of  its  transport  from  the  place  of  abun- 
dant supply  to  the  place  of  scarcity,  and  whether 


food,  to  be  obtained  in  abundance  only  at  one 
season,  could  be  preserved  to  the  season  of 
scarcity.  It  must  have  been  early  observ^ed 
that  moisture  and  heat  were  two  conditions 
necessary  for  ]uitrefaction,  and  that  the  absence 
of  these  conditions  favoured  preservation.  The 
natural  preservation  of  grain  must  speedily 
have  shown  this,  and  the  application  by  man 
to  fruits,  like  grapes  and . currants,  could  not 
long  be  delayed.  It  appears,  moreover,  that 
this  process  had  long  ago  been  applied  to  animal 
food,  for  in  the  British  Museum  there  are  to  be 
seen  specimens  of  dried  poultry,  taken  from 
Egyptian  tombs,  which  are  supposed  to  have 
been  placed  there  thousands  of  years  ago.  Ta- 
sajos  and  charqui,  or  jerked  beef,  are  varieties 
of  meat  prepared  in  South  America  b}'’  drying, 
after  being  dipped  in  brine.  Similar  to  these 
is  the  beltong  of  the  Kaffirs  and  the  pemmican 
of  arctic  voyagers,  the  latter  consisting  of  fat 
as  well  as  of  the  red  flesh  and  being  also  mixed 
with  sugar  and  spice.  In  Fi'ance  in  1386  diied 
yolks  of  eggs  were  pounded  and  stored  in  bar- 
rels as  provision  for  the  army.  In  recent  days 
similar  methods  have  been  applied  to  vegetables, 
potatoes,  cabbage,  carrots,  cauliflowers,  &c.  The 
drying  process,  however,  at  least  as  applied  to 
beef,  seriously  affects  the  meat  so  far  as  its 
nutritive  qualities  are  concerned,  and  renders 
it  tough,  difficult  of  being  cooked,  and  not  easily 
digested.  The  practice  of  embalming  shows 
also  that  the  ancients  understood  that  the  de- 
cay of  animal  bodies  could  be  jire vented  by 
chemical  means,  while  the  custom  of  swathing 
bodies  in  waxed  and  resinous  bandages  and  in- 
closing them  in  leaden  coffins,  shows  that  they 
had  some  idea  that  atmospheric  air  was  a prin- 
cipal agent  in  producing  the  puHefactive  change. 
Nature  herself  indicated  the  power  of  cold  to 
arrest  decomposition.  In  Russia  and  other 
northern  countries  it  is  a common  custom  to 
kill  fat  cattle  in  November,  when  fodder  grows 
scarce,  and  bury  them  in  the  ice  or  frozen  earth 
till  the  beginning  of  May,  and  to  pack  poultry 
in  tubs  with  layers  of  snow  between  them.  The 
value  of  cold  as  a preserving  agent  was  brought 
prominently  before  the  public  mind  by  the  dis- 
covery of  the  mammoth  at  »Iacutsk  in  Siberia, 
in  a ])erfect  state  of  preservation,  embedded  in 
a block  of  ice  upwai’ds  of  200  feet  high,  an 
animal  whose  structure  indicated  its  belonging 
to  long  bygone  ages,  and  by  the  recovery  in 
1861  of  the  bodies  of  three  Chamounix  guides 
who  had  been  carried  away  from  the  grand 
plateau  of  Mont  Blanc  by  an  avalanche  forty- 
one  years  before. 
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So  that  the  preservation  of  food  by  drying, 
by  chemical  means,  by  the  exclusion  of  air,  and 
by  the  use  of  cold,  might  almost  be  considered 
as  parts  of  ancient  history.  \et  no  method 
seems  to  have  been  extensively  adopted  till  quite 
recent  times.  But  with  the  development  of 
ocean  navigation  and  voyages  of  discovery  the 
necessity  of  adopting  some  reliable  methods  be- 
came the  s])ur  to  invention.  The  method  of 
drying  was  too  coarse  in  its  results,  and  chemical 
means  were  not  desirable,  fi'om  the  point  of 
view  of  the  palate.  Salt,  used  for  such  purposes 
from  the  earliest  times,  which  rendered  the 
meat  hard  and  indigestible,  as  well  as  less 
nutritious  by  extracting  some  of  the  nutritive 
juices  of  the  meat,  proved  itself  to  possess  more 
fatal  objections  to  the  long  voyager,  when  out 
of  an  expedition  of  961  men,  626  were  lost  by 
scurvy,  the  attendant  of  a diet  too  abundant  in 
salt  junk  and  destitute  of  fresh  provisions. 
How  urffent  became  the  demand  for  better 
methods  is  evident  from  the  fact,  that  while  in 
the  seventeenth  century  only  one  patent  for  the 
pi’eservation  of  food  was  described,  and  onl}'^ 
three  in  the  eighteenth,  as  many  as  117  were 
specified  in  the  first  fifty-five  years  of  the  present 
century,  and  since  then  they  have  been  very 
numerous.  Some  of  these  were  for  drying  pro- 
cesses, such  as  that  by  which  Liebig’s  extract  of 
meat,  Hassal’s  fiour  of  meat,  Blumenthal  and 
Chollet’s  meat  and  vegetable  tablets, &c.,  are  pre- 
pared; others  were  for  chemical  processes,  such 
as  the  em[)loyment  of  sul])hurous  acid  or  car- 
bonic oxide  gas,  or  the  injection  of  meat  with 
chemical  agents.  The  chief  j^atents,  as  now 
appears,  were  those  which  j)roposed  to  exclude 
the  atmospheric  air  or  to  employ  cold.  One 
method  (Plowden’s,  1807)  proposed  to  exclude 
the  air  by  incrusting  the  meat  with  some  sub- 
stance which  would  resist  the  action  of  the  air, 
and  the  substance  used  was  a hot  extract  of 
meat;  another  proposed  to  coat  the  meat  with 
impermeable  varnish.  These  failed,  and  we  now 
know  the  reason.  It  is  not  the  air  in  itself  that 
effects  the  noxious  change,  but  the  living  germs 
deposited  from  it.  These  already  would  be 
deposited  on  the  meat  before  the  coating  was 
applied,  and  under  cover  of  the  impermeable 
coatingcould  calmly  proceed  about  their  ravages. 
Augustus  de  Heine,  in  1810,  proposed  to  place 
the  food  in  closed  vessels  and  then  to  withdraw 
the  air  through  a valvular  aperture  by  a special 
exhausting  a])])aratus.  That  method,  too,  was 
found  to  fail  for  similar  reasons.  In  1807,  how- 
ever, T.  Saddington,  of  London,  proposed  to 
preserve  fruits  without  sugar,  by  placing  them 


in  bottles,  driving  air  out  the  bottles  by  heat, 
filling  them  up  with  boiling  water,  and  then 
tightly  corking  them.  The  bottles,  filled  with 
fruit  to  the  neck,  were  placed  in  a water-bath, 
the  water  of  which  was  gradually  heated  up  to 
170°  Fahr.  Then  the  boiling  water  was  poured 
in.  For  his  method  Saddington  received  a 
premium  from  the  Society  of  Arts.  Three  years 
later,  in  1810,  a Frenchman,  Appert,  apjdied 
the  method  to  meat,  vegetables,  fruit  and  milk, 
receiving  as  the  I'eward  of  his  labours  12,000 
francs  from  the  French  government.  Appert 
first  partially  cooked  his  ju'ovisions.  He  then 
placed  them  in  strong  bottles  which  he  filled 
up  to  the  neck.  The  bottles  were  then  well 
corked,  and  the  corks  were  covered  with  a luting 
of  cheese  and  powdered  lime,  which  he  said 
rapidly  hardened  and  was  then  able  to  resist 
the  action  of  boiling  water.  The  bottles  were 
then  wrapped  in  coarse  canvas  bags  and  jilaced 
up  to  the  neck  in  a boiler  of  cold  water.  The 
boiler  was  covered  and  heat  applied  till  the 
water  boiled.  It  was  kept  boiling  for  an  hour 
or  more.  The  heat  was  then  withdrawn,  the 
water  drawn  off,  and  the  bottles  allowed  to  cool. 
“ In  every  case,”  says  Appert,  “ the  exclusion  of 
air  is  a precaution  of  the  utmost  importance  to 
the  success  of  the  operation;  and  in  order  to 
deprive  alimentary  substances  of  contact  with 
the  air,  a perfect  knowledge  of  bottles  and  the 
vessels  to  be  used,  of  corks  and  corking,  is 
requisite.”  It  is  interesting  at  this  date,  and 
with  our  modern  views,  to  read  the  notions  that 
prevailed  in  the  days  of  Appert.  The  alimen- 
tary substances  were  heated  to  drive  the  air 
out  of  the  vessels  that  contained  them.  But  to 
get  rid  of  the  last  trace  of  air  was  a practical 
difficulty,  and  prolonged  boiling  was  resorted  to 
with  the  idea  that  the  animal  substance  was 
thereby  so  altered  as  to  render  it  less  disposed 
to  j)utrefactive  change,  while,  at  the  same  time, 
it  was  supposed  that  any  of  the  oxygen  of  the 
air  remaining  in  the  closed  vessels  was  thus 
destroyed.  Thus  we  ai’e  told  “ the  heat  acts  by 
indisposing  the  substances  from  entering  into 
chemical  action,  and  by  removing  all  risk  of  ill 
effect  from  the  small  portion  of  air  which  the 
vessels  may  contain  ; while  the  rigorous  ex- 
clusion of  the  external  air  contributes  to  render 
permanent  the  state  into  which  the  substances 
have  been  brought  by  the  temporary  application 
of  heat.” 

Now,  though  Appert’s  method  has  proved  of 
immense  practical  value,  his  explanation  of  it 
has  been  proved  quite  erroneous.  For,  as  has 
been  shown  (p.  386),  air  may  be  admitted  in 
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abundance  to  organic  solids  and  fluids  without 
exciting  putrefaction,  jn-ovided  the  organic  im- 
purities have  been  previously  removed  from 
the  air  by  filtration,  and  substances  which 
have  been  submitted  to  the  operation  of  boiling 
are  iis  eligible  sites  for  the  work  of  decomposi- 
tion as  those  that  have  not  been  boiled.  It  is 
not  the  oxygen  of  the  air  that  is  the  exciter  of 
putrefaction,  but  the  living  organisms.  It  was 
not  the  expulsion  of  air  produced  by  the  boil- 
ing, for  even  that  was  not  properly  effected, 
that  preserved  the  food-stuffs,  it  was  the  de- 
struction by  the  heat  of  the  living  things ; and 
it  was  not  the  continued  exclusion  of  the  air  in 
itself,  by  sealing,  &c.,  that  maintained  the  pre- 
served condition,  but  the  barrier  thus  set  up  to 
the  access  of  a new  supply  of  active  oi’ganisms. 
Enormous  quantities  of  all  sorts  of  alimentai’y 
substances  are  now  preserved  for  indefinite 
periods  by  methods  similar  to  that  of  A])pert, 
greatly  improved  in  its  details.  The  substances 
to  be  preserved  are  packed  in  tins;  a small 
quantity  of  water  is  added.  The  covers  are 
carefully  soldered  on  the  tins,  and  in  each  cover 
is  made  a small  pin-hole.  The  tins  are  then 
placed  up  to  a sliort  distance  from  the  covers  in 
“ baths  ’ of  water,  to  which  chloride  of  calcium 
has  been  added.  The  addition  of  the  chloride 
raises  the  boiling  point  to  between  260°'  and 
270°,  and  thus  ensures  a greater  degree  of  heat 
than  could  be  obtained  by  water  only.  The 
bath  is  kept  boiling  for  some  time  till  the  issue 
of  steam  from  the  pin-holes  ensures  the  expul- 
sion of  air  from  the  tins.  Solder  is  then  dropped 
on  the  pin-hole  and  the  tins  thus  tightly  .sealed. 
They  are  then  completely  immersed  for  some 
time  in  the  hot  bath,  and  after  being  removed 
are  ])laced  in  chambers  kept  at  the  degree  of 
temperature  most  favoural)le  to  putrefaction. 
There  they  remain  for  some  time.  If  decompo- 
sition ensues  in  any  of  the  tins,  it  is  evidenced 
by  the  bulging  of  the  sides  owing  to  the  ]>res- 
sure  of  the  gases  of  ])utrefaction.  If  the  food 
I’emains  .sound,  the  top  and  bottom  of  each 
tin  should  be  concave,  pre.ssed  inwards  by  the 
atmospheric  pressure  outside  and  the  diminished 
pressure,  owing  to  the  partial  vacuum,  within. 
If  the  soldering  gives  way  at  any  ]>art  of  the 
tin,  or  if,  in  course  of  transit,  by  ba<l  usage,  and 
so  on,  a crack  be  o{)ened  in  the  casing,  or  a 
point  of  a nail  driven  in,  or  if,  by  the  action  of 
weather,  damp,  &c.,  the  paint  coating  of  the 
tin  having  become  rubbed  off,  the  metal  has 
been  eaten  into,  air  will  effect  an  entrance  with 
a rush,  carrying  germs  of  putrefaction  with  it. 
Thus  a tin  apparently  sound  may,  on  being 


opened,  reveal  putrid  contents.  Seai’ch  will 
likely  discover  the  secret  pathway  of  the  enemy. 
That  the  process  is,  however,  an  eminently 
satisfactory  one,  so  far  as  preservation  is  con- 
cerned, is  shown  by  the  fact  that  stores  of 
tinned  meats,  landed  on  the  beach  of  Prince 
Pegeut’s  Inlet  from  the  wreck  of  H.M.S.  Fury 
in  1825,  were  found  twenty-four  years  later  in  a 
perfect  state  of  j)reservation  by  the  captain  of 
H.M.S.  Investigator,  and  that  in  spite  of  ex- 
posure to  extremes  of  weather.  The  extent  of 
the  industry  which  has  been  develoj^ed,  aided  by 
various  modifications  and  improvements  in  the 
process,  is  of  a very  renrarkable  character.  For 
the  following  statistics  in  reference  to  the  indus- 
try I am  indebted  to  the  kindness  of  Messrs. 
Simpson,  Roberts,  & Co.,  of  Liverpool  and 
Halifax. 

In  1885  21,255,000  pounds  weight  of  tinned 
meats  were  imported  into  the  United  Kingdom 
fi’om  Australia,  the  value  of  which  was  about 
£430,000.  On  the  Pacific  Coast  of  North 
America  the  tinning  of  fish,  principally  salmon, 
is  a large  industry,  the  amount  packed  in 
1884  being  47,294,160  in  tins  of  one  pound,  and 
in  1885  the  amount  was  40,114,320  one-pound 
tins.  Of  these  one-jDOund  tins  from  seventeen 
to  nineteen  millions  are  imported  into  the 
United  Kingdom  annually  to  cheapen  our  fish 
supplies. 

Messrs.  Simpson,  Roberts,  & Co.  also  inform 
me  that  an  average  of  50,000  one -pound  tins 
of  canned  salmon  are  consumed  daily  in  this 
country,  35,000  of  lobster,  and  probably  100,000 
of  beef  and  mutton.  In  Australia  the  industry 
is  conducted  at  19  factories,  of  which  4 are  in 
Queensland,  5 in  New  South  Wales,  4 in  Vic- 
toria, and  6 in  New  Zealand,  and  the  work  is 
performed  mainly  by  Scotchmen  or  men  of 
Scotch  descent,  to  the  number  of  2500  to  3000 
persons.  In  Canada  the  Scotch  villages  on  the 
coa.sts  of  Nova  Scotia,  Cape  Breton,  and  Prince 
I Edw'ard  Island  furnish  the  bulk  of  the  fisher- 
j men,  and  packing  men,  women,  and  girls.  In 
many  fishing  villages  in  Nova  Scotia  and  Cape 
Breton  Gaelic  is  still  found,  and  in  many  it 
prevails.  With  the  Scotch  villages  are  found 
French  communities,  which  furnish  clever- 
fiimered  females  for  the  careful  and  tasteful 

o 

filling  of  the  lobster  cans.  In  many  instances 
the  parish  priest  conducts  the  business  ax'range- 
ments  of  the  sinqde  Franco-Canadian  peasants, 

' and  inspects  during  the  season  the  conduct  and 
progress  cf  his  flock.  The  value  ot  tne  industry 
to  the  fishing  community  of  Canada  and  New- 
foundland amounts  to  from  £250,000  to 
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£300,000  annually.  So  energetically  has  the 
hshing  been  pushed  that  the  supply  has  ra])idly 
diminished  for  two  or  three  yeais  past.  Six 
years  ago  two  or  three  lobsters  filled  a one- 
pound  can,  but  in  1885  over  five  were  neces- 
sary. Restrictive  laws  under  such  circum- 
stances seem  absolutely  demanded.  On  the 
Columbia,  Oregon,  and  neighbouring  rivers  the 
salmon  fishing  is  carried  on  by  white  men,  and 
the  canning  by  Chinese  labour,  but  in  British 
Columbia  to  the  north  both  are  conducted  by 
whites,  though  the  Chinese  are  expert,  cleanly 
workers,  and  more  economical.  In  Scotland 
lai'O'e  businesses  are  carried  on  in  Aberdeen, 
Dundee,  and  Leith  in  the  preservation  of  meat, 
fish,  &c. 

This  canned  goods  industr}’^  has  thus,  within 
compai’atively  recent  years,  assumed  enormous 
proportions,  and  has  become  of  vital  interest 
to  considerable  populations.  There  can  be  no 
doubt,  however,  that  the  industry  might  be- 
come even  more  extended  but  for  the  fact  that, 
by  the  methods  employed,  the  meat  is  con- 
stantly overcooked,  and  to  that  extent  not  so 
much  relished  by  the  people.  So  far  as  one 
can  gather  all  this  superheating  is  for  the  pur- 
pose of  expelling  the  last  traces  of  oxygen  not 
only  from  the  tin  but  from  the  tissue  itself. 
Many  of  the  comparatively  recent  patents  have 
been  taken  out  because  of  some  new  modifica- 
tion that  would  ensure  this  more  completely. 
Now  it  is  fifty  years  since  scientific  investiga- 
tors showed  that  the  notion  that  the  oxygen  of  the 
air  was  the  cause  of  putrefaction  was  a delusion, 
yet  this  mistaken  idea  guides  the  |)ractice  of  an 
industry  which  has  practically  developed  since 
that  time.  The  scientific  facts  tend  resistlessly 
to  the  conclusion  that  absurdly  high  tem- 
peratures are  employed  in  the  canning  pro- 
cess, and  that  the  alimentary  substances 
are  exposed  to  them  for  unnecessarily  long 
periods.  I cannot  resist  the  conclusion,  from  a 
careful  survey  of  the  facts,  that  if,  to  the  un- 
doubtedly high  degree  of  perfection  to  which 
the  mechanical  portions  of  the  operations  of 
canning  have  been  brought,  some  acquaintance 
of  recent  scientific  advances  in  knowledge  and 
in  methods  wei’e  added,  some  simple  modifica- 
tions of  the  process  would  be  found,  which 
would  permit  of  the  employment  of  a much 
lower  degree  of  temperature,  without  inter- 
fering with  the  thoroiighness  of  preservation. 

Within  recent  years  the  agency  of  cold  has 
been  invoked  on  a vei'y  extensive  scale  for  the 
preservation  of  food.  A patent  was  taken  out 
by  John  Lings  in  1845  for  employing  ice  in 


closed  chambers  to  reduce  the  temperature  to 
the  ])roper  degree.  If  a suflficient  degree  of  cold 
is  obtained  the  activity  of  the  organisms  of  pu- 
trefaction is  arrested,  though  the  organisms  are 
not  destroyed.  On  the  restoration  of  a normal 
temperature  they  become  as  active  as  ever. 
Following  Ling’s  patent,  others  were  taken  out 
for  obtaining  the  requisite  low  temjieratiu’e  by 
the  evaporation  of  ammonia  and  ether.  The 
invention  of  machines  for  the  artificial  produc- 
tion of  ice  gave  an  impetus  to  the  employment 
of  ice  for  preserving  food  for  considei’able 
periods.  During  the  winter  of  1875-VG  large 
quantities  of  beef,  mutton,  and  pork  were 
brought  fi’om  America  preserved  by  ice.  An 
effort  made  in  1873  to  bring  meat  from  Aus- 
tralia, preserved  in  this  way,  failed  because  the 
supply  of  ice  gave  out  before  the  end  of  the 
voyage.  It  seemed  as  if  there  was  little  jiros- 
pect  of  a trade  in  fresh  meat  being  opened  up 
between  this  country  and  so  distant  quarters  of 
the  globe  as  Australia.  But  in  1879  Mr.  J.  J. 
Coleman  of  Glasgow  went  out  to  New  York 
with  a Bell-Coleman  air  refrigerating  machine, 
and  proved  that  food  could  be  preserved  for 
long  periods  by  the  agency  of  air  cooled  by 
mechanical  means.  This  Bell-Coleman  machine 
is  a remarkable  example  of  the  practical  work- 
ing out  of  advanced  scientific  theory.  Its  con- 
struction is  based  on  the  ])rinciples  of  thermo- 
dynamics, that  when  air  is  compressed  heat  is 
evolved,  and  that,  if  this  conqDressed  air  be  then 
allowed  to  expand,  and  be  caused,  in  the  act  of 
expansion,  to  do  work,  a large  amount  of  heat 
disapjjears.  The  machine,  worked  by  steam, 
sucks  in  a certain  quantity  of  air  and  com- 
])resses  it  to  a ])ressure  of  50  to  CO  pounds  to 
the  incli.  The  air  in  the  act  of  compression  be- 
comes very  hot;  it  is  cooled  by  the  injection  of 
cold  water.  3'he  cold  compressed  air  is  now 
dried  by  being  passed  through  a set  of  horizon- 
tal pi])es,  and  is  then  allowed  to  expand  behind 
a piston,  which  it  })ropels  in  the  act  of  ex))an- 
sion.  In  the  act  of  doing  work  the  expanding 
air  becomes  cooled,  “ as  much  as  50,  100,  and 
200  degrees  below  freezing  ])oint,  according  to 
the  amount  of  previous  compression.”  I he 
cooled  air  is  passed  into  the  chamber  contain- 
ing the  provisions,  and  the  temperature  of  the 
air  in  the  chamber  can  be  kept  by  the  machine 
at  a constant  low  tenqierature  for  any  length  of 
time.  AVith  such  machines  no  j)revious  ])acking 
of  the  meat  is  required.  The  carcasses  are  cut 
up  into  quarters  or  otlier  convenient  sizes, 
placed  in  calico  bags,  and  packed  in  the  freez- 
ing chamber.  Up  to  the  beginning  of  1883 
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about  4000  tons  of  frozen  meat  were  delivered 
in  Great  Britain  from  Australia  and  New  Zea- 
land, preserveil  by  the  cold-air  machines.  As 
an  examine  the  following  may  be  taken.  The 
sailing  ship  Dunedin  left  Port  Chalmers  on  the 
loth  February,  1882,  and  arrived  at  London 
Docks  after  a passage  of  98  days.  She  brought 
4909  carcjisses  of  sheep  and  22  pigs,  all  in  excel- 
lent preservation,  in  a chamber  kept  cold  by  a 
Bell-Coleman  machine.  The  sheep  had  been 
killed  on  the  estate  of  the  New  Zealand  and 
Australian  Land  Comjjany,  and  were  brought 
to  the  ship  from  a distance  of  sixty  miles.  They 
were  hung  up  in  the  freezing  chamber,  and, 
'when  frozen  hard,  were  wrapped  up  in  calico 
bags  and  packed  in  layers  in  the  lower  chamber 
of  the  ship.  They  realized  in  London  over 
£4200  more  than  was  necessary  to  j^ay  all  ex- 
penses, which  was  equal  to  over  3 pence  per 
pound  for  the  mutton.  According  to  the  Smith- 
field  Market  reports,  27,007  tons  of  mechanically 
cooled  meat,  chiefly  beef,  arrived  from  the 
United  States  of  America  in  1884.  In  1885 
the  total  quantity  of  mutton  received  in  this  way 
from  the  colonies  of  Australia,  New  Zealand, 
and  the  River  Plate  was  777,891  carcasses,  which 
weighed  21,930  tons. 

Cold  ])reserves  meat  simply  because,  at  a low 
temperature,  putrefactive  and  other  germs  are 
inert.  They  are  not  destroyed,  but  simply  dor- 
mant, and  when  a normal  temperature  is  re- 
stored they  renew  their  activity.  It  has  been 


noticed  that  frozen  meat  spoils  more  quickly 
after  it  has  been  thawed  than  ordinary  meat. 
This  is  probably  due  to  the  fact  that  the  pro- 
cessof  freezing  separates  outwaterwhich  formed 
part  of  the  tissues,  and  that,  on  thawing,  the 
water  is  not  taken  up  again  into  the  substance 
of  the  tissues,  but  remains  simply  nmistening 
them.  The  meat  being  thus  in  a more  moist 
and  soft  condition,  permits, of  more  rapid  deve- 
lopment and  propagation  of  organisms.  If 
frozen  meat  be  thawed  very  slowly,  however, 
the  moist  condition  is  not  so  marked,  and  the 
meat  will  remain  longer  in  good  condition. 

Recently  Mr.  Coleman,  in  conjunction  with 
Prof.  M‘Kendrick,  investigated  the  question 
whether  an  extremely  low  temperature  of  150° 
below  zero  or  thereby,  which  can  readily  be 
obtained  by  a Bell-Coleman  machine,  would  not 
absolutely  destroy  living  organisms.  They 
answer  the  question  in  the  negative.  Micro- 
organisms submitted  even  to  such  a low  tem- 
perature as  that  became  as  energetic  as  ever 
when  warmth  is  restored.  Had  the  question 
been  answered  in  the  afflrmative,  it  is  easy  to 
see  what  a new  and  valuable  addition  would 
have  been  made  to  food -preserving  methods. 
It  would  then  have  been  possible  to  seal  up 
fresh  uncooTced  meat  in  tins,  and  after  a period 
of  exposure  to  the  extremely  low  temperature, 
to  keep  it,  as  cooked  food  is  now  kept,  in  tins, 
without  any  other  precaution,  for  indefinite 
periods. 
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Latent  Heat  and  Capacity  for  Heat  of  Water; 

Water  as  a Solvent. 

The  Constituents  of  Water: 

Solid  Constituents  of  irater— Cause  of  Hardness  in  Water,  and  tlie  Means  of  Softening  Hard  Waters; 
Gases  Dissolved  in  Water. 

Impurities  in  Water; 

Organic  Impurities; 

Gaseous  Impurities; 

Metallic  Impurities— Lead,  <fec. 

The  Various  Kinds  of  Water: 

Distilled  Water-li?,  Action  on  Lead; 

Rain  Water Its  Constituents  Dependent  on  the  Atmosphere  through  which  it  falls; 

Ice  and  Snow  Water; 

Well  Water The  E,elative  Purity  of  Shallow  and  Deep  M ell  Water; 

Spring  Water — Artesian  11  ells; 

River  Water— Lake  Water— Sea  Water. 
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The  Detection  of  Impurities  in  Water: 

The  Detection  by  Colour,  Odour,  and  Flavour; 

Tests  for  Organic  Impurity— ami  the  Permanganate  Test— How  to  Employ  Them— The 
Meaning  of  Albuminoid  Ammonia; 

The  Detection  of  Lead; 

The  Microscopic  Examination  of  H’ater— Living  Organisms  in  Water. 

The  Purification  of  Water: 

Filtration  and  Filters  for  Domestic  Use; 

The  Clarification  of  Water  by  Alum,  Oak  Chips,  tfcc.; 

Purification  by  Condxj's  Fluid. 

Impure  Water  as  a Cause  of  Disease. 

Aerated  Waters: 

Carbonic  Acid  Gas— Its,  Preparation  and  Properties; 

Soda  Water— Potash  Water— Lithia  Water— Lemonade  and  Gingerade; 

Oxygenated  Water; 

Contamination  of  Aerated  Waters. 

Tea,  Coffee,  Cocoa,  Chocolate. 

Common  Features  of  Tea,  Coffee,  &c. : 

The  Active  Principles  of  Tea,  (fee.- Thein,  Caffein,  Theobromin; 

The  Essential  Oil  and  Astringent  Principle  of  Tea,  <£-c.— Tannin  in  Tea. 

Tea: 

Its  Characters  and  Method  of  Preparation; 

The  Composition  of  Tea; 

The  Value  of  Tea  as  a J’ood-sfw/— Constituents  of  a Cup  of  Tea; 

Adulterations  of  Tea. 

Paraguay  Tea  or  Mate  and  Bohemian  Tea. 

Coffee : 

The  Composition  of  Coff ee; 

The  Action  of  Co/ee— Constituents  of  a Cup  of  Coffee; 

Chicory— Coffee  Leaves. 

Cocoa : 

The  Preparation  of  Cocoa— Cocoa-nibs— Chocolate; 

The  Composition  of  Cocoa; 

The  Value  of  Cocoa  as  a Food-stuff ; 

Brazilian  Cocoa  or  Guarana. 

Coca  or  Cuca. 

The  Kola-nut. 

Alcoholic  Drinks. 

Alcohols : 

The  Composition  of  Alcohol — Wood  Spirit — Spirit  of  Wine — Potato  Spirit  or  Fousel  Oil; 

The  Preparation  of  Afeo/iof— Malting— Fermentation  — Distillation  — Rectified  Spirit— Absolute 
Alcohol— Proof  Spirit; 

Proportion  of  Alcohol  in  various  Spirits; 

Brandy  and  Whisky; 

Rum — Gin — A rrack; 

Liqueurs — Absinthe— CuraQoa — Benedictine— Noyeau — Maraschino— Kirschwasser — Chartreuse; 

The  Effects  of  Alcohol  on  the  Body — Is  iUcohol  a Food? — Its  Value  in  Disease. 

Wines  from  the  Grape: 

The  Preparation  of  irine— Dry  Wine  and  Sweet  M^ine; 

The  Composition  of  Wixie — Plastering  of  Wines; 

The  Use  of  Wines; 

The  Adulteration  of  Wines. 

Wines  from  Fruits  other  than  the  Grape: 

Cider  and  Perry; 

Gooseberry  ]Vine,  &c. 

Beer  and  Malt  Liquors: 

The  Preparation  and  Composition  of  Beer  and  Stoiit — Lager  Bier — Weiss  Bier — Ginger  and  Treacle  Beer. 

The  Nutritive  Value  of  Malt  Liquors. 

but  about  that  year  the  Honourable  Henry 
Cavendish  showed  it  to  be  a compound  body, 
formed  of  the  union  of  two  gases,  oxygen  and 
hydrogen.  He  showed  that  when  these  two 
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gases,  mixed  in  a certain  proportion,  were  caused 
to  enter  into  clieniical  union  by  the  agency  of 
the  electric  spark,  drops  of  moisture  were  formed 
on  tlie  inner  surface  of  the  vessel.  The  French 
chemist,  Lavoisier,  confirmed  this  observation 
by  a reverse  process,  namely,  by  splitting  up 
water  into  the  two  elements  of  which  it  is 
formed.  When  an  electric  current  is  passed 
through  water  contained  in  a tube,  such  as  is 
shown  in  Fig.  257,  the  water  is  decomposed  into 
its  elements,  which  appear  as  bubbles  of  gas  at 
the  terminals  or  poles  of  the  wire.  One  gas  is 
given  off  at  the  positive  pole,  namely,  oxygen. 


and  collects  in  that  end  of  the  tube,  the  other 
gas,  hydrogen,  is  given  off  at  the  negative  pole, 
and  is  collected  in  that  limb  of  tlie  tube.  If  this 
experiment  be  j)erformed,  it  will  be  noticed 
that  the  gas  which  collects  on  the  side  of  the 
negative  pole  is  twice  as  much  as  that  which 
collects  on  the  other  side.  Moreover,  if  an 
accurate  experiment  be  made  as  to  the  union 
of  the  two  gases  in  tlie  formation  of  water,  it 
is  always  found  that  twice  the  bulk  or  volume 
of  the  hydrogen  is  recpiired  to  combine  with  a 
given  volume  of  oxygen.  If  more  than  twice 
the  volume  of  hydrogen  is  supplied  when  the 
union  is  effected,  the  excess  of  hydrogen  will 
1)6  found  uncombined.  If  less  than  twice  has 
been  supj)lied,  some  of  the  oxygen  will  l)e  found 
uncombined.  Always  twice  the  volume  of 
hydrogen,  neither  mote  nor  less,  unites  witli  a 
given  volume  of  oxygen  to  form  water,  and 
thus  the  chemical  formula  rej^resenting  water 
comes  to  be  II2O,  indicating  the  facts  that  have 
been  stated.  But  while  two  volumes  of  hydio- 
gen  unite  with  one  of  oxygen,  the  quantity  of 
hydrogen  is  not  twice  the  weight  of  the  oxygen. 
For  if  a volume  of  hydrogen  be  taken,  say  a 
large  enough  bulk  of  it  to  weigh  1 lb.,  if  an 
equal  volume  of  oxygen  were  weighed  it  would 


be  found  equal  to  16  lbs.;  that  is,  oxygen  is  six- 
teen times  heavier  than  hydrogen.  Two  pounds 
of  hydrogen  then  unite  with  sixteen  of  oxygen, 
or  the  ])roportion  by  weight  is  1 to  8.  If  then 
1 pound  weight  of  hydrogen  were  caused  to 
unite  with  8 j)Ounds  weight  of  oxygen,  the  re- 
sult would  be  9 lbs.  weight  of  pure  water.  Such 
a thing  as  absolutely  pure  water  is  not,  how- 
ever, known.  For  even  when  pure  oxygen  and 
pui’e  hydrogen  have  thus  united  to  form  water, 
the  contact  of  the  water  with  the  sides  of  the 
vessel,  glass,  iron,  &c.,  robs  it  of  its  absolute 
purity,  for  it  would  derive  some  minute  trace 
of  earthy  matter  from  its  touch.  Dis- 
tilled water  contains  some  traces  of 
earthy  matter.  Moreover,  water  has 
not  only  the  power  of  dissolving  solid 
substances,  but  it  also  dissolves  gases. 
So  that  water  exposed  to  the  atmos- 
phere takes  up  into  solution  aj)preci- 
able  quantities  of  the  oxygen  and 
nitrogen,  which,  in  mechanical  mix- 
ture, form  the  common  air,  and  also  of 
other  gases,  such  as  carbonic  acid  gas, 
which  is  always  present  in  the  atmos- 
phere. Water,  as  we  know  it,  always 
contains  gases  in  solution,  and  con- 
tains also  solid  matters  in  solution, 
the  nature  and  quantity  being  depen- 
dent upon  the  channel  along  which  the  water 
has  flowed,  if  it  be  taken  from  a river,  or  the 
soil  through  which  it  has  ])assed,  if  it  be  from 
a spring,  and  so  on.  “Pure  water”  is,  there- 
fore, a phrase  used  merely  relatively,  and  is 
applied  to  water  which  possesses  only  such 
natural  ingredients,  in  small  amoimts. 

Physical  Properties  of  Water. —Within 
a certain  range  of  temperature,  at  the  ordinary 
])ressureof  the  atmosphere,  waterremains  li(iuid. 
The  range  of  temperature  is,  on  the  Fahrenheit 
scale,  between  32°  and  212°;  at  the  former  the 
water  becomes  solid,  at  the  latter  it  becomes 
converted  into  vapour. 

Density.— Connected  with  these  two  trans- 
formations are  some  extremely  remarkable  facts. 
All  bodies  expand  and  become  less  dense  on 
heating,  and  contract,  becoming  more  dense,  on 
cooling.  Water  follows  this  rule  only  to  a cer- 
tain extent.  On  cooling  its  density  gradually 
increases  till  a tem])eratui’e  is  reached  of  39-^° 
Fahr.  That  is  to  say,  up  to  this  ]>oint,  in  a pond 
or  lake,  let  us  say,  in  cold  weather,  the  water 
will  undergo  a process  of  mixing.  As  the  water 
on  the  surface  is  cooled  down  by  contact  with  the 
cold  atmosphere,  it  becomes  more  dense,  sinks, 
and  allows  warmer  water  from  below  to  rise  to 
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the  surface,  which  in  turn  becomes  cooled, 
sinks,  and  so  on.  Now  suppose  the  cold  were 
intense  and  long  enough  continued,  this  jjrocess 
mio'ht  ii‘0  on  till  the  whole  mass  of  water  in  the 
deepest  lake,  or  sea  for  that  matter,  were  re- 
duced to  the  freezing  point,  so  that  the  lake  or 
sea  would  become  frozen  to  the  bottom,  and  all 
fish  would  perish.  The  remarkable  fact,  how- 
ever, is  that  at  the  temperature  of  395-°  F., 
water  has  it  maximum  density.  If  the  tem- 
perature falls  below  that  point  the  water  ceases 
to  follow  the  rule  and  begins  to  expand,  and 
continues  to  expand  till  the  freezing  point  is 
reached.  A vessel  filled  to  the  point  of  over- 
flow with  water  at  39i°  will  immediately  begin 
to  run  over,  if  the  water  is  further  cooled,  be- 
cause of  the  expansion.  It  is  this  that  causes 
water-pipes  to  burst  in  time  of  frost.  The 
effect  of  this  on  lakes,  &c.,  is  that  as  soon  as  the 
Avater  on  the  surface  becomes  cold  onough  to 
be  on  the  point  of  forming  ice,  it  is  of  less 
density  than  the  Avater  below,  and  remains 
upon  the  surface.  It  is  also  a bad  conductor  of 
heat,  and  so  it  serves  as  a protection  between 
the  freezing  atmosphere  and  the  warmer  water 
beneath,  preventing  the  mass  of  Avater  freez- 
incr  throughout. 

O O 

Latent  Heat  and  Capacity  for  Heat. — A 
second  remarkable  fact  is  that  in  the  transfor- 
mation of  water  from  the  liquid  to  the  solid 
state,  a large  amount  of  heat  is  liberated  from 
the  Avater,  and  when  the  solid  ice  is  retrans- 
forined  into  liquid  water,  a disappearance  of  heat 
takes  place  to  the  same  extent.  This  may  be 
easily  understood  by  a simple  experiment.  If 
ice  be  placed  in  water  in  a pot,  and  set  on  the 
fire,  it  Avill,  of  course,  melt.  If  the  temperature 
of  the  mixture  be  taken  it  is  32°  F.,  and  Avhen 
the  pot  has  been  on  the  fire  sufficiently  long  to 
cause  the  ice  to  be  nearly  all  melted,  if  the 
temperatiu'e  be  again  taken,  it  is  still  32°  F.  A 
large  amount  of  lieat  has  disapj)eared,  or  has  be- 
come “ latent,”  as  the  phrase  is,  in  the  act  of 
melting  the  ice.  The  quantity  of  heat  Avhich 
thus  disappeai’s  or  becomes  latent  in  melting  the 
ice  would  be  sufficient  to  raise  the  temperature 
of  1 lb.  of  Avater  from  freezing  point  uj)  to  174°  F. 

A similar  thing  happens  when  at  the  boiling 
point  water  becomes  convei'ted  into  A^a])our. 
The  temperature  of  boiling  water  and  of  the 
vapour  given  off  is  the  same,  and  yet  a lai'ge 
amount  of  heat  d is, appears  in  the  transforma- 
tion of  the  liquid  to  the  g,aseous  condition.  The 
heat  Avhich  thus  becomes  latent  is  called  the 
latent  he,at  of  vapour,  ,and  is  so  great  that  the 
heat  Avhich  disappears  in  converting  1 lb.  of 


Avater  into  vapour  Avould  raise  the  tempera- 
ture of  over  5j  lbs.  of  Avater  from  freezing  to 
the  boiling  point.  In  other  words,  1 lb.  Aveight 
of  the  vapour  of  AAuiter  at  the  boiling  point,  if 
mixed  with  lbs.  of  Avater  at  the  freezing 
point,  AAmuld  make  the  Avater  boil.  It  is  this 
fact  that  makes  it  possible  for  one  to  boil 
Av.ater  in  a capsule  of  paper.  So  long  as  there 
remains  any  Avater  in  the  paper  it  Avill  not 
burn,  for  the  temperature  cannot  rise  above 
212°  till  all  the  water  has  been  converted  into 
A^apour,  and  this  tempei’ature  is  not  sufficient 
to  set  fire  to  the  paper.  It  is  the  same  fact 
tluat  makes  steam  so  valuable  an  agent  for  heat- 
ing purposes.  For  in  passing  back  again  from 
the  condition  of  vapour  to  that  of  Avater,  this 
enormous  quantity  of  heat  is  liberated,  and 
may  be  used  to  heat  the  atmosphere.  In  pass- 
ing from  the  liquid  to  the  g.aseous  state  Avater 
expands  enormously;  the  vapour  given  off  fi’om 
oiie  pound  of  Avater  will  occupy  a space  1600 
times  greater  than  that  of  the  AA^ater;  hence 
arises  the  energy  of  steam-engines. 

It  m,ay  be  noted  here  that  the  A-apour  of 
Avater  is  quite  colourless.  It  is  only  Avheii  the 
vapour  passes  into  a colder  atmosphere  and 
besfins  to  condense  that  it  becomes  visible  as 
steam,  or  as  fog,  cloud,  &c. 

It  is,  moreover,  the  opei’ation  of  the  same 
fact  in  n,ature  which  prevents  sudden  changes 
likely  to  be  destructive  alike  to  the  life  of 
plants,  animals,  ,and  man.  Just  as  the  passing 
off  of  the  w.ater,  boiling  in  a paper-bag  over  a 
flame,  into  steam  saves  the  paper  from  destruc- 
tion, so  is  the  earth  saved  fi'om  bursting  into 
fervent  heat  under  the  influence  of  a hot  sun 
by  the  eA^aijoration  of  Avater  from  its  surface, 
and  from  river,  lake,  and  ocean.  Even  so  is 
the  hunnin  body  saA^ed  from  destruction  by  fire, 
by  the  fire  of  the  combustion  process  going  on 
Avithin  itself.  For  it  h,as  been  estimated  that 
the  heat  giA’en  off  Avithin  the  body  by  the  oxi- 
dation of  food  is  sufficient  in  24  hours  to  raise 
the  Avhole  body  to  the  boiling  ]wint.  The 
evapoi’.ation  of  SAveat  from  the  body  ciiiises  the 
disappe.arance  of  an  enonnous  qu.antity  of  heat, 
and  thus  keeps  the  temperature  ,at  <a  normal 
level  (see  p.  309) ; on  the  other  h.and,  if  the 
pass, age  of  ice  to  AAaiter  did  not  involve  a large 
absorption  of  heat,  ,a  few  hours  of  a hot  sun 
would  convert  masses  of  snow  on  mountain 
ranges,  or  ice-gl,aciers,  into  torrents  cai'rying 
destruction  to  the  valleys.  But  the  physical 
facts  that  have  been  stated  show  how  the  in- 
evitable and  unceasing  operations  of  nature,  as 
they  apply  even  to  such  an  apparently  sinqile 
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substance  as  water,  substitute  gradual  changes 
for  sudden  reversals,  and  combine  for  the 
comfort  and  continuance  of  the  living  creation. 

A kindred  fact  to  that  of  the  latent  heat  of 
water  is  what  is  called  the  capacity  for  heat 
of  water.  Suppose  a quantity  of  lead  to  be 
placed  in  a pan  over  a fire,  and  the  same  weight 
of  water  placed  in  a similar  pan  over  the  same 
fire,  the  lead  will  become  hot  long  before  the 
water,  because  the  lead  has  much  less  capacity 
for  heat  than  water.  This  is  represented  in 
figures  by  saying  that  the  capacity  of  water  for 
heat  in  comparison  wdth  lead  is  as  a 1000  com- 
pared with  31.  To  put  it  in  another  way,  one 
could  heat  32  pounds  of  lead  to  a certain 
degree  as  quickly  as  1 pound  of  water  to  the 
same  degree.  Our  seas,  lakes,  rivers,  &c.,  be- 
come warm  more  slowly  than  would  similar 
masses  of  any  other  substance,  and  they  cool 
also  more  slowly,  and  in  this  way  also  they  ai'e 
natui-al  opponents  of  sudden  change,  and  are 
important  agents  in  securing  gradual  changes 
of  season,  and  in  tempering  alike  the  fierceness 
of  summer  and  the  rigour  of  winter. 

The  boiling  point  of  water  is  212°  F.  at 
the  atmospheric  pressure  represented  by  30 
inches  of  mercury.  If  the  pressure  falls,  as  it 
does  when  one  ascends  in  the  atmosphere, 
water  will  boil  at  a lower  temperature.  Thus 
when  the  pressure  falls  to  nearly  28  inches, 
water  will  boil  at  209°  F.  On  the  top  of  Ben 
Nevis,  in  Scotland,  4406  feet  above  sea-level, 
the  boiling  point  is  reduced  to  203°,  equal  to 
a barometric  pressure  of  a fraction  above  25 
inches.  If  the  pressure  be  increased,  as  it  is  if 
one  descends  a pit,  the  temperature  of  boiling 
rises.  Moreover,  the  pressure  of  dissolved  salts 
in  water  raises  the  boiling  point.  Thus  com- 
mon salt,  to  the  amount  of  77  per  cent,  will 
raise  the  temperature  nearly  2°. 

Water  as  a Solvent.— Water  is  one  of  the 
most  efficient  of  solvents,  dissolving  solids, 
liquids,  and  gases,  though  in  very  different  pro- 
portions: thus  1 lb.  weight  of  cold  water  will 
dissolve  3 lbs.  of  cane-sugar,  but  the  same  quan- 
tity of  cold  water  will  dissolve  not  much  more 
than  Id  lb.  of  common  salt.  Flot  water  usually 
dissolve.s  .substances  more  readily  than  cold, 
though  this  is  not  always  so.  For  water  at  the 
point  of  freezing  will  dissolve  twice  as  much 
lime  as  water  at  the  boiling  point.  Gases  are 
dissolved  in  water  very  readily,  some,  however, 
much  more  readily  than  others : carbonic  acid 
gas,  the  gas  which  gives  the  briskness  to  aeiated 
waters,  ammonia,  and  sulphurous  acid  easily, 
and  oxygen  and  nitrogen  with  less  ease.  The 


quantity  of  gas  that  water  can  hold  in  solution 
depends  upon  the  temperature  and  upon  the 
pressure  of  the  atmosphere.  We  all  know,  for 
example,  that  in  hot  w^eather  aerated  waters, 
&c.,  very  readily  burst  the  bottles  in  which  they 
are  confined,  or  blow  out  the  corks.  This  is  be- 
cause, under  the  influence  of  the  heat,  the  w\ater 
has  been  compelled  to  give  off  the  gas  it  held  in 
solution  at  a lower  temperature,  and  the  pres- 
sure of  liberated  gas  has  become  too  great  for 
the  bottle.  This  is  the  reason  for  iced 'cham- 
pagne. The  placing  of  the  champagne  bottle 
amone:  ice  causes  it  to  dissolve  much  of  the  gas 
free  in  the  bottle,  but  imprisoned  by  the  wired 
cork,  and  when  the  cold  champagne  is  taken  into 
the  warm  mouth,  the  gas  is  rapidly  libei'ated, 
producing  the  sharp  pleasant  sensation.  It  is 
the  presence  of  ordinary  air  dissolved  in  water 
and  of  carbonic  acid,  that  gives  to  it  its  pleasant 
flavour.  If  the  water  be  boiled  the  gas  is  driven 
off,  and  tho  water  becomes,  in  consequence, 
mawkish  and  insipid.  If  suspicious  water  has 
been  boiled  for  safety,  the  pleasant  taste  may  be 
restored  by  shaking  it  up  in  <i  large  vessel,  and 
thus  causing  it  to  dissolve  moi'e  air.  These 
facts  regarding  the  physical  and  some  of  the 
chemical  characters  of  w'ater  have,  perhaps,  no 
very  direct  bearing  on  the  subject  of  which  this 
section  treats,  but  they  are  of  extreme  interest, 
and  not  so  widely  known  as  they  ought  to  be. 

We  must  now  consider  some  of  the  properties 
of  water  of  more  direct  relationship  to  the  point 
of  view  from  which,  in  this  section,  we  must 
regard  it. 

Constituents  of  Water.— Water,  we  have 
said,  always  contains  some  dissolved  substances, 
picked  up  as  it  ])asses  through  the  atmosphere 
or  filters  through  the  soil,  on  the  quantity  of 
which  depends  the  estimate  one  forms  of  the 
value  of  the  water  for  drinking  and  for  other 
domestic  purposes.  These  constituents  are  of 
two  chief  kinds,  inorganic,  derived,  that  is,  from 
the  lifeless  world  of  matter,  such  as  common 
salt,  lime,  &c.  &c.,  and  organic,  derived  from 
animal  and  vegetable  matter. 

The  solid  constituents  of  water  vary  within 
very  wide  limits.  The  following  table  shows 
the  total  saline  material  present  per  gallon  in  a 
variety  of  waters : — 

Grains  i>er  gallon. 


Loch  Katrine  supplying  Glasgow 2 

Grasmere 2 92 

Rydal 3T1 

River  Dec  supplying  Aberdeen 4 

River  Tay  .supplying  Perth 5 

Water  supplied  to  Liverpool... 5 

Claremont  water 5 '7 


Drinks.] 
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Grains  per  gallon. 


Farnham  in  Surrey 7 '25 

Clyde 9 ‘19 

Rhone 9’112 

Nile 10-9 

Rhine 16 '247 

Seine 17 '84 

Thames  supplying  London 20 

Spring  water 40-60 

Jordan 75 

Sea  water,  Shores  of  Baltic 1100 

,,  German  Ocean 2380 

,,  ■ Open  Atlantic 2450 

,,  Mediterranean 2870 

,,  Dead  Sea 17,200 


Of  these  dissolved  solids,  the  commonest  is  car- 
bonate of  lime  or  chalk.  Another  compound 
of  lime  often  present  is  gypsum,  or  sulphate  of 
lime.  It  is  these  substances,  along  Avith  salts 
of  magnesia,  the  carbonate  and  sulphate,  which 
occur  also  very  commonly,  though  in  much 
smaller  proportion,  that  give  to  water  what  is 
called  hardness.  Chalk  is  not  very  soluble  in 
pure  water,  but  it  is  always  more  easily  dis- 
solved in  water  containing  carbonic  acid  gas, 
which  natural  water  always  does.  If  by  any 
means  the  carbonic  acid  be  driven  off,  the 
water  cannot  contain  the  lime  in  solution  to  the 
same  extent,  and  thus  some  of  it  is  precipitated 
in  a solid  foi'm.  Boiling  thus  expels  the  gas, 
and  it  is  carbonate  of  lime,  thus  precipitated, 
that  forms  the  crust  so  common  in  boilers.  If 
a great  quantity  of  lime  be  present  this  water 
may  become  milky  by  the  precipitation.  Water 
flowing  among  hard  granitic  mountains  con- 
tains a small  quantity  of  such  saline  material, 
a small  fraction  of  a grain  per  gallon,  wdiile  in 
well  water,  particularly  in  chalky  districts,  the 
quantity  may  rise  to  over  20  grains  per  gallon. 
Ihus,  what  is  said  to  be  the  purest  of  Avaters  is 
that  of  the  Loka,  in  the  north  of  Sweden,  Avhich 
flows  over  insoluble  granite  rocks,  and  con- 
tains only  ^th  of  a grain  per  gallon  of  solid 
matter.  In  Bala  Lake,  North  Wales,  there  is 
less  than  I grain  of  lime  and  magnesia  salts  jier 
gallon.  Loch  Katrine  water  is  exceediimlv 
soft,  containing  only  a little  over  ^ grain  of 
lime  per  gallon,  and  ,Lyth  of  magnesia  per  gallon. 
The  waters  of  the  various  London  Water  Com- 
panies contain  8 or  more  grains  of  lime  per 
gallon,  and  from  ^^th  to  ^^oth  grain  magnesia, 
and  are,  therefore,  hard  Avaters.  Deep  Avell 
waters  are  u.sually  hard  AA'aters,  containing  a 
higher  percentage  of  these  ingredients  than 
either  liver  or  lake  water.  In  mine  waters  the 
quantity  is  still  greater.  Such  w'aters  are  not 
well  fitted  for  domestic  purposes,  cleansing 


operations  being  performed  AA'ith  difliculty. 
Nor  are  they  as  a rule  agreeable  to  the  taste, 
being  somew'hat  harsh,  though  they  are  com- 
monly bright  and  sparkling.  The  lime  causes 
soap  to  curdle,  and  a latlier  cannot  be  formed 
till  sufficient  soaj)  has  been  used  to  combine 
Avith  the  excess  of  lime,  so  as  to  lender  the 
Avater  soft.  Thus  they  are  alw'ays  extravagant 
in  the  consumption  of  soap.  Of  all  ordinary 
waters,  rain  water  contains  least  of  such  saline 
substances,  therefore  it  is  so  soft,  and  desired  in  ' 
districts  Avhere  the  AA'^ater,  supplied  for  domestic 
purposes,  is  hard.  The  curdling  of  soap  by 
hard  w^ater  is  made  use  of  as  a test  of  the 
degree  of  hardness.  A solution  of  soap  is  used 
and  added  to  a definite  quantity  of  the  Avater, 
till  a lather  be  formed  and  remains  for  five 
minutes.  The  hardness  is  then  expressed  in 
degrees.  Thus,  Avater,  which  requires  ’012  of  a 
pound  of  best  hard  soap  to  10  gallons  before  a 
lather  will  remain,  is  Avater  of  1°  of  hardness. 

How  to  soften  hard  water  becomes,  then, 
a question  of  some  importance.  One  method, 
already  explained,  is  by  boiling  the  Avater.  A 
second  process  is  that  of  Dr.  Clark,  of  Aber- 
deen. His  process  consists  in  the  addition  of 
quicklime  to  the  hard  w'ater,  1 ounce  of  quick- 
lime to  1000  gallons  of  Avater  for  eacli  degree  of 
hardness.  This  may  seem  a strange  AA'ay  of 
getting  rid  of  the  hardness,  by  adding  more  of 
the  very  agent  Avhich  one  desires  to  get  rid  of. 
The  explanation  is  that  the  quicklime  forms 
Avith  the  carbonic  acid  a fresh  supply  of  car- 
bonate of  lime.  The  carbonic  acid  being  thus 
removed,  this  carbonate  of  lime  is  preci])itated, 
and  Avith  it  the  carbonate  of  lime  originally 
present,  and  kept  in  solution  by  the  free  car- 
bonic acid  gas.  The  carbonates  are  alloAved  to 
subside  and  the  Avater  run  off.  This  method  is 
emjfloyed  by  manufacturers  using  enormous 
quantities  of  AA'ater,  but  it  is  not  ])ossible  for 
householders.  If  the  hardness  is  caused  by 
sul])hates  of  lime  or  magnesia,  boiling,  &c.,  will 
not  remove  it.  The  addition  of  common  w^ash- 
ing  soda,  till  tlie  w’ater  seems  to  apjiear  milky, 
Avill,  in  this  case,  soften  it,  because  the  sulphates 
are  converted  into  carbonates  by  the  soda-,  and 
are  precipitated.  Water  so  softened  m\ist  not, 
of  course,  be  used  for  drinking  or  cooking  pur- 
poses. 

There  is  an  idea  that  very  soft  Avaters,  such 
as  that  of  Loch  Katrine  in  Scotland,  are  not 
so  w'holesorne,  because  of  the  absence  of  lime 
salts,  as  others  which  contain  them  in  more 
abundance.  The  latter  have  been  supposed 
to  be  more  useful,  in  the  case  of  children,  for 
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example,  for  the  growth  of  bone  and  so  on.  There 
does  not  seem  to  be  any  substantial  ground  for 
such  an  idea.  AVhen  one  considers  the  quantity 
of  water  drunk  per  day,  one  can  see  that  a very 
insif^niticant  amount  of  lime  could  be  intro- 

O 

duced  into  the  body  in  this  way,  and  lime  salts 
are  better  supplied  in  the  ordinary  way  of 
food.  The  addition  of  lime  water  to  milk  or 
drinking  water,  for  such  purposes  is,  the  author 
believes,  a serious  mistake,  as  the  lime  is  apt  to 
be  precipitated  in  the  bowels,  and  to  interfere 
in  other  ways  with  the  due  process  of  diges- 
tion. 

Common  salt,  or  chloride  of  sodium,  also  is 
found,  as  a rule,  in  ordinary  water,  though  in 
very  small  quantities,  1 or  2 grains  per  gallon. 

It  is  the  presence  of  this  small  quantity,  how- 
ever, that  causes  the  milkiness  to  appear,  if  a 
drop  or  two  of  solution  of  nitrate  of  silver 
(lunar  caustic)  be  added  to  the  water,  the  cause 
of  the  milkiness,  for  example,  in  the  washing  of 
photographic  prints.  A large  qiuintity  of  this 
substance  in  water,  unless  it  had  been  from 
near  the  sea-shore  or  from  a w’ell  in  the  neigh- 
bourhood of  deposits  of  salts,  would  make  one 
suspicious  of  admixture  of  sewage,  which  in- 
variably contains  common  salt  in  solution.  Sea 
water  is,  of  coui’se,  rich  in  common  salt,  contain- 
ing over  2000  grains  per  gallon.  The  Dead  Sea 
contains  nearly  8500,  while  from  Elton  Lake, 
in  Russia,  two  hundred  thousand  tons  of  salt 
are  annually  obtained. 

Salts  of  potassium  are  also  found  in  ordinary 
water  in  minute  quantity,  and  traces  of  iron. 
Mineral  waters  contain  various  metals,  but  these 
will  be  mentioned  in  the  paragraphs  devoted  to 
such  waters. 

Besides  these  substances,  which  are  wholly 
derived(the  exception  about  comrnonsalt  having 
been  noted)  from  the  inorganic  world,  there  are 
other  solid  substances  of  a saline  nature,  de- 
rived directly  or  indirectly  from  organic  bodies, 
and  demanding  very  special  heed.  These  sub- 
stances are  nitrates  and  nitrites,  compounds  of 
nitrogen  with  sodium,  potassium,  or  calcium,  as 
nitrate  of  soda,  nitrate  of  potash,  or  nitrate  of 
lime.  The  nitrogen  of  these  compounds  is  de- 
rived from  animal  or  vegetable  substances.  The 
presence  of  such  salts  in  the  watei  indicates, 
that  at  one  time  or  other,  animal  or  vegetable 
matter  gained  entrance  to  the  water,  it  may 
have  been  in  the  form  of  sewage,  and  that,  by  a 
process  of  decomposition,  the  organic  matter  has 
been  broken  down  and  resolved  into  inorganic 
substances.  This  process  is  performed  by  the 
agency  of  the  oxygen  dissolved  in  the  water 


and  derived  from  the  atmosphere.  The  organic 
substance,  in  fact,  undergoes  a species  of  oxida- 
tion, of  burning,  by  which  its  organic  form  is 
destroyed.  Now,  the  presence  of  nitrates  or 
nitrites  is  not  in  itself  injurious.  They  are 
harmless,  provitled  they  do  not  exist  in  exces- 
sive quantities.  The  presence,  however,  of  the 
decaying  animal  and  vegetable  matter  itself 
would  be  injurious,  and,  but  for  the  process  of 
oxidation,  water  to  which  it  had  gained  access 
would  always  be  threatening  to  health.  The 
presence  of  nitrates  and  nitrites,  therefore,  is 
indication  of  previous  contamination  of  the 
water,  though  it  does  not  necessarily  imply  un- 
wholesonieness  of  the  \vater.  In  wholesome 
water  no  more  than  traces  of  these  substances 
should  be  present,  not  more  than  0'35  grains  in 
100,000,  according  to  Hassall. 

Gases  dissolved  in  Water.— Gases  are  pre- 
sent in  water  in  solution.  The  chifef  gases  are 
oxygen  and  nitrogen,  obtained  from  the  atmo- 
sphere, but  oxygen  in  greater  proportion  than 
is  found  in  the  air,  because  water  dissolves  it 
more  readily  than  nitrogen.  “ Twenty-five  gal- 
lons of  w'ater  will  contain  about  five  pints  of 
these  gases,”  consisting  of  rather  less  than  two 
of  oxygen  and  rather  more  than  three  of  nitro- 
gen (Attfield).  Carbonic  acid  gas  is  jiresent, 
usually  in  considerable  quantity;  thus  twenty- 
five  gallons  of  water  may  contain  one  or  even 
two  gallons  of  dissolved  carbonic  acid  gas,  ac- 
cording to  circumstances,  for  carbonic  acid  gas 
is  very  readily  soluble  in  water.  Carbonic  acid 
gas  is  also  a product  of  the  oxidation  of  organic 
matters  jiresent  in  the  water.  Just  as  the 
nitrogen  unites  with  oxygen  and  bases,  such  as 
sodium,  to  form  nitrites  or  nitrates,  so  the  carbon 
of  the  oi’ganized  body  unites  with  the  oxygen  in 
the  water,  the  atmosiihere  being  an  ever-present 
store  whence  the  water  may  derive  fresh  siqi- 
plies.  If  carbonic  acid  gas  is  an  indication  of 
organic  material  having  been  present  in  the 
water,  it  is  also  an  indication  that  nature  s 
purifying  process  of  combustion  has  been  going 
on,  and  tjiat  the  possilily  hurtful  organized 
body  has  been  reduced  to  harmless  simplicity. 
The  presence  of  these  dissolved  gases  gives  to 
water  a ]>leasant  sharpness.  Without  them 
water  would  be  tasteless  and  insipid,  as  water 
always  is  which  lias  lieen  boiled,  because  the 
heat  has  expelled  the  dissolved  gases. 
Impurities  in  Water.— Organic. — Thechief 
imjmrity  in  water  is  organic  matter,  which  may 
be  present  in  the  water  in  suspension  merely,  or 
in  solution.  This  organic  matter  may  be  derived 
merely  from  dead  and  decaying  vegetable  striic- 


Drinks.] 


IMPUEITIES  IN  WATER. 


641 


tures,  washed  into  the  water  of  a stream,  for  ex- 
ample, by  the  rain,  or  from  dead  animal  matter 
also,  undergoing  gradiil^l  decay  in  the  fields  and 
ditches,  or  in  the  stream  itself,  oi  it  may  be 
derived  from  human  excreta  and  the  refuse  of 
human  habitations,  owing  to  the  opening  of 
sewers  into  the  stream,  or  owing  to  the  trick- 
ling of  the  liquid  from  a dungheap,  for  example, 
finding  its  way  into  a well.  Of  all  sources  of 
pollution,  the  last  is  the  most  serious.  Now,  the 
nature  of  the  impurities  thus  cast  into  water 
will  be  readily  understood.  To  take  one  illus- 
tration, urine  contains  in  solution  (see  p.  292) 
chiefiy  urea,  a nitrogenous  body,  the  product  of 
the  oxidation  of  albuminous  food-stuffs  in  the 
body,  uric  acid,  also  a nitrogenous  body,  com- 
mon salt,  phosphates  of  soda,  and  other  com- 
pounds of  phosphoric  acid,  sulphates,  &c.  Now, 
if  sewage  is  gaining  access  to  a water  supply  to 
any  extent,  cdmmon  salt,  phosphates,  and  sul- 
phates, will  be  found  in  the  water  in  greater 
quantity  than  is  usual  in  ordinary  water,  de- 
rived from  the  urine,  and  the  unusual  quantity 
of  these  inorganic,  and  in  themselves  harmless, 
constituents  would  raise  suspicions  in  an  an- 
alyst’s mind  as  to  the  purity  of  the  water. 
Further,  he  will  be  able  to  detect  the  presence 
of  a substance  containing  nitrogen,  derived  from 
the  urea  and  uric  acid.  If  he  can  determine  in 
what  form  the  nitrogen  is  present,  he  will  ob- 
tain a good  idea  of  its  source.  Everyone  knows 
that  if  urine  stands  for  a time,  it  decomposes, 
becomes  muddy,  and  gives  off  an  offensive  am- 
moniacal  smell.  This  is  because,  under  the 
influence  of  atmospheric  organisms,  the  urea 
becomes  converted  into  carbonate  of  ammonia. 
All  the  urea  might  thus  become  transformed, 
and  be  no  longer  found  as  such;  but  the  fact 
that  an  organic  body  had  been  present  would 
be  signified  by  the  detection  of  the  ammonia, 
which  is  formed  of  the  nitrogen  fornmidy  ex- 
isting as  urea,  and  originally  derived  from 
albuminous  food.  With  the  lapse  of  more  time, 
further  changes  would  occur,  still  further  alter- 
ing the  form  in  which  the  niti’ogen  existed; 
these  changes  being  due,  as  already  noted,  to 
oxidation  process,  the  tendency  of  all  the  change 
being  to  break  down  hurtful  organic  .bodies 
into  harmless  and  simple  inorganic  substances. 
Albuminous  substances  themselves  gain  access 
to  water,  and  may  be  detected  by  the  chemist 
as  such,  but  they  undergo  in  course  of  time  the 
same  transforming  process  by  the  agency  of  the 
dissolved  oxygen  of  the  water.  Thus  in  search- 
ing  for  impurities  in  water,  the  chemist  tests 
for  albuminoid  substances  themselves.  If  they 


exist  beyond  the  barest  trace,  that  implies  that 
the  water  is  contaminated  with  material  which 
nature  has  not  yet  had  time  to  reduce  to  simple 
and  harmless  forms.  Such  water  is  not  fitted 
for  domestic  purposes,  unless  purified  by  some 
means,  and  stands,  therefore, condemned.  Should, 
however,  his  tests  fail  to  find  such  organized 
material  he  tests  for  ammonia,  for  nitrites,  for 
nitrates,  in  short,  for  the  substances  which 
would  result  from  the  presence  of  organic  im- 
purity, if  there  had  been  time  for  oxidation  to 
occur.  If  these  are  found,  in  any  amount,  the 
fact  that  at  some  part  of  its  com-se  the  stream 
is  contaminated  is  established,  although  before 
it  reached  the  place  where  the  water  was  taken 
for  analysis  nature  had  had  time  to  effect  her 
purifying  processes. 

Now,  the  mere  presence  of  albuminoid  ma- 
terial or  of  its  oxidized  products  does  not 
necessarily  render  water  impure.  There  is  no 
manner  of  doubt  that  such  polluted  water  is 
continually  being  used  for  domestic  and  drink- 
ing purposes,  and  without  harm  often  result- 
ing. It  is  not  even  the  quantity  of  such  im- 
purity that  determines  the  unwholesomeness 
of  the  water,  for  one  well  may  be  largely  con- 
taminated with  sewage,  and  may  be  consumed 
without  doing  any  perceptible  injury;  another, 
in  its  neighbourhood,  may  be  so  slightly  con- 
taminated, that  the  detection  of  any  impurity 
in  it  is  a matter  of  difficiilty,  and  yet  it  may 
bring  disaster  to  every  household  using  it.  It 
is  the  exact  nature  of  the  organic  pollution  that 
makes  the  difierence,  a difference  which  may  be 
absolutely  undetectible  by  the  most  delicate 
tests,  and  yet  may  be  appalling  in  its  results. 
Take  an  illustration:  a farm  possesses  a weii, 
in  the  immediate  neighbourhood  of  which  the 
dungheap  is  foolishly  permitted  to  lie.  All  the 
waste  water  and  excreta  from  the  farndiouse, 
all  the  manure  from  the  stables  and  byre,  &c., 
are  thrown  on  this  heap.  The  watery  portions 
from  the  heap  filter  through  the  ground  and 
frain  access  to  the  well.  The  water  of  the  well 
is  used  by  the  ])eople  of  the  farm  for  their  own 
domestic  purposes,  for  washing  milk-cans,  and 
so  on.  This  state  of  things  may  last  for  years 
and  no  one  be  apparently  any  the  worse  of  the 
polluted  state  of  the  well.  But  one  of  the  farm 
hands  takes  typhoid  fever  and  is  nursed  at  the 
farm.  The  excreta  from  the  patient  are  also 
thrown  on  the  heap,  and  filter  into  the  well. 
The  pollution  of  the  well  is  not  altered  in 
quantity,  it  is  no  more  than  it  has  been  for 
years,  but  it  is  altered  in  character.  A peculiar 
! character  has  been  imparted  to  it,  marked  by 
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an  outbreak  of  typhoid  fever  among  those  to 
wliom  the  milk  fi-oiii  the  farm  is  distributed, 
because  tlie  milk  has  become  in  turn  polluted 
by  the  water,  used  to  wasli  the  milk  vessels  or 
to  mix  witli  the  milk.  No  chemist  could  detect 
by  any  test  whatever  the  poisonous  character 
that  had  been  imparted  to  the  well.  He  could 
determine  that  it  contained  organic  impurity, 
but  he  could  do  no  less,  perhaps  only  a brief 
mouth  before,  when  the  water  was  apparently 
harmless.  Perhaps  if  things  are  simply  allowed 
to  go  on,  as  they  often  are,  the  patient  dies  or 
recovers,  no  more  typhoid  excreta  aj’e  throvvn 
upon  the  heap,  though  the  excreta  of  the  dwell- 
ing are  consigned  to  it  as  before,  water  still  filters 
into  the  well  as  before,  and  pollutes  it  as  much 
(in  quantity)  as  before,  but  its  death-dealing 
power  disappears  and  it  becomes  again  harmless. 
Still  to  chemical  analysis  it  yields  no  indication 
of  difference.  When  it  is  impossible  to  dis- 
tinguish between  an  organic  impurity  which  is 
harmless,  and  one  which  is  harmful,  there  is 
only  one  means  of  obtaining  safety,  and  that  is 
to  declare  as  unfit  for  use  any  water  which  con- 
tains organic  impurity  to  any  appreciable  ex- 
tent, and  entirely  to  condemn  any  water  in 
whicli  even  a slight  trace  of  organic  impurity 
appears  to  be  due  to  sewage  pollution. 

Gaseous  Impurities  in  Water. — Ammonia, 
being  derived  from  organic  bodies,  has  been 
already  referred  to  as  an  impurity.  Sulphu- 
retted hydrogen  is  also  derived  from  the  oxida- 
tion of  organic  substances.  Sulphurous  acid 
gas  and  various  other  vapours  may  be  derived 
from  the  atmosphere,  and  are  frequently  found 
in  rain  water.  Their  presence  depends  on  tlie 
kind  of  chemical  works,  manufactories,  &c.,  in 
the  neighbourhood.  Carburetted  liydrogen  is 
another  gaseous  impurity  sometimes  found. 

Metallic  Impurities  in  Water. — Water  is 
sometimes  contaminated  with  lead,  zinc,  copper, 
iron,  and  arsenic.  These  are  generally  derived 
from  cisterns  or  pipes  for  either  storage  or  dis- 
tribution of  water.  Rain  water  may  contain 
zinc  or  lead  from  zinc  lining  the  roof  from  whicli 
the  water  was  collected.  Arsenic  may  be  de- 
rived from  tlie  atmosphere.  The  common  con- 
tamination, however,  is  from  lead.  The  purest 
water,  that  which  contains  least  saline  ingredi- 
ents, and  is  consequently  very  soft  water,  is 
that  wliich  most  readily  acts  on  the  lead  pijiing. 
Water  which  contains  organic  mattei,  nitrite 
of  ammonia,  and  chlorides,  also  readily  becomes 
impregnated  with  lead.  On  the  other  hand, 
waters  rich  in  carbonic  acid  gas  and  hard  waters 
themselves  afford  the  best  protection,  for  the 


carbonic  acid  forms  with  the  lead  an  insoluble 
carbonate,  and  this  coating  the  metallic  surface 
prevents  furtlier  action  on  the  metal.  In  the 
same  way  carbonates,  phosphates,  and  other 
salts  form  a coating.  It  appears,  however,  that 
an  excess  of  carbonic  acid  will  redissolve  some 
of  the  carbonate  of  lead,  and  thus  waters,  aerated 
waters,  for  example,  highly  charged  with  car- 
bonic acid,  are  open  to  metallic  contamination. 
Acids  derived  from  organic  substances,  such  as 
fruits,  vegetables,  beer,  &c.,  act  strongly  upon 
lead,  and  water  containing  such  impurity  readily 
acquires  also  metallic  contamination.  The  re- 
sult of  drinking  water  containing  lead  to  any 
amount  is  symptoms  of  lead-poisoning,  of  which 
one  of  the  earlier  is  lead  colic,  and  one  of  the 
later  is  lead  paralysis.  Cases  of  lead-poisoning 
have  arisen,  according  to  Dr.  Angus  Smith, 
from  as  little  as  grain  ])er  gallon;  but 

some  persons  are  more  susceptible  to  the  action 
than  others.  According  to  Parkes  any  quantity 
over  74(jth  grain  per  gallon  should  be  considered 
dangerous.  It  may  be  noted  that  water  in  cis- 
terns may  acquire  lead  from  a leaden  cover, 
with  which  the  water  does  not  make  contact. 
Vapour  of  water  spontaneously  rising  from  the 
cistern  condenses  upon  the  lid.  It  is  thus  dis- 
tilled water,  acting  most  readily  upon  the  lead, 
of  which  it  dissolves  some  portion,  and  the  drops 
falling  back  into  the  cistern  carry  lead  in  solu- 
tion with  them.  The  cistern  should,  therefore, 
be  provided  with  a wooden  or  slate  cover. 

The  Various  Kinds  of  Water  differ  in  the 
quantity  and  kinds  of  their  constituents. 

Distilled  Water  is  comparatively  pure.  It  is 
entirely  free  of  mineral  constituents  such  as 
chlorides,  carbonates,  sulphates,  &c.  It  is  pre- 
pared by  placing  the  water  in  a vessel  or  boiler, 
fitted  with  a tight  lid,  from  the  centre  of  which 
a metal  tube  arises.  The  tube  is  prolonged  and 
coiled  to  economize  space.  The  heat  applied  to 
the  boiler  raises  the  water  in  vapour,  which  as 
it  passes  through  the  tube,  or  still,  as  it  is  called, 
condenses  to  steam,  and  then  to  water,  which 
issues  in  drops  and  is  caught  in  a receiver.  To 
q\iicken  the  process  tbe  tube  is  surrounded  by 
a tub  through  which  cold  water  flows,  thus 
quickly  conden-sing  the  steam.  From  the  water 
in  the  boiler  the  gases  quickly  pass  off  and  may 
be  allowed  to  escape  before  the  water  is  collected 
in  the  receiver.  If,  however,  the  water  em- 
ployed contains  ammonia  in  solution,  or  as 
carbonate  or  nitrite,  it  will  be  given  off  and  be 
readily  dissolved  again  by  the  condensed  steam; 
so  that  unless  proper  precautions  are  taken,  the 
distilled  water  may  not  be  free  of  ammonia. 
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The  water  may  also  contain  other  impuiities, 
readily  given  oil  as  vapour  to  contaminate  the 
distilled  water.  It  is  necessary,  therefore,  to 
employ  water  as  free  from  organic  imj)iuity  <is 
possible.  The  first  portion  of  the  distillate 
ought  always  to  be  thrown  away  in  any  case. 
Further,  the  process  should  not  be  carried  on 
till  all  the  water  in  the  boiler  is  driven  off,  lest 
some  of  the  residue  be  blown  over  into  the  con- 
denser. Distilled  water  is  largely  produced 
from  sea  water  in  sea-going  vessels,  thus  getting 
rid  of  the  difficulty  of  storage,  and  of  the  risk 
of  the  stored  water  undergoing  changes  aixd 
sufferino"  harm  from  the  tanks  in  which  it  is 
kept. 

Distilled  water  is  not  at  all  palatable,  owing 
to  the  absence  of  dissolved  gas.  This  is  over- 
come by  re-aerating  the  water,  mixing  it  again 
with  air,  for  which  purpose  special  apparatus 
has  been  devised,  one  in  common  use  being  that 
of  Dr.  Normandy. 

Distilled  water,  containing  as  it  does  no  solids, 
is  peculiarly  apt  to  dissolve  minute  quantities 
of  the  material  of  the  pipes  through  which  it 
passes.  Lead  pipes  are  particularly  liable  to 
attack,  and  lead-poisoning  has  fi-equently  been 
produced  in  this  way,  not  only  from  pipes 
themselves,  but  from  the  joints  of  the  distilling 
apparatus.  The  boiler  should  be  of  earthenware, 
iron,  or  copper,  the  pipes  of  earthenware  or  tin, 
and  the  condenser  of  the  same,  copper  pipes 
and  condensers  being  avoided.  Zinc  pipes  should 
also  be  avoided. 

In  rain  obtained  at  Valentia,  Ireland,  tlicr( 
,,  )>  at  west  coast  of  Scotland 

„ ,,  ,,  „ England 

,,  ,,  in  London 

,,  ,,  ,,  Manchester 

,,  ,,  ,,  Glasgow 

The  albuminoid  ammonia  in  rain  water  varied 
from  0’034  parts  per  1,000,000  in  Valentia  to 
OTOo  on  the  west  coast  of  Scotland,  0'251  in 
Manchester,  and  0'3  in  Glasgow.  Of  inorganic 
constituentssulphates  amounted  to  0T9II  grains 
per  gallon  rain  water  at  Valentia,  2 '9  in  Man- 
chester, and  4'9  in  Glasgow.  The  contrast  be- 
tween the  state  of  the  atmosphere  in  Valentia 
and  in  Glasgow  is  very  stinkingly  shown  in  such 
figures  as  these.  Near  the  sea,  salt  is  acquired 
from  the  atmosphere.  In  the  country,  2 grains 
per  gallon  is  about  the  average  quantity  of  all 
the  constituents  of  rain  water.  To  this,  how- 
ever, must  be  added  varying  quantities  depen- 
dent upon  the  mode  of  collection.  If  it  has 
come  into  contact  with  limestone  walls,  roofs, 
&c.,  chalky  substances  will  have  been  acquired; 


Rain  Water,  if  proper  arrangements  exist  for 
its  collection  and  storage,  ought  to  be  a very 
I>ure  and  soft  kind  of  water.  It  never  can  be 
absolutely  pure,  for  in  its  descent  through  the 
atmospliere  it  will  dissolve  gases  of  the  atmo- 
sphere, as  well  as  solid  matters  floating  in  the 
air,  and  it  will  also  wash  down  with  it  floating 
matter  which  it  may  yet  be  unable  to  dissolve. 
What  the  natui-e  of  the  dissolved  and  su.«pended 
matter  is  will  depend,  accordingly,  upon  the 
nature  of  the  atmosphere  through  which  it 
falls,  and  the  constituents  of  the  rain  water 
will  afford  an  indirect  method  of  determining 
the  nature  of  the  atmosphere.  In  country  places, 
devoid  of  manufactories  or  lai’ge  collections  of 
houses,  it  will  be  purest;  and  in  manufacturing 
districts  and  in  large  towns  it  contains  con- 
siderable impurity,  both  of  aii  inorganic  and 
organic  kind.  Nitrogen  and  oxygen  gases  it 
will  contain  in  solution,  and  also  carbonic  acid 
gas,  but  in  very  small  proportion  compared  with 
well  waters,  for  the  atmosphere  contains  only  4 
parts  of  this  gas  in  10,000.  Sulphurous  acid, 
hydrochloric  acid,  nitric  acid,  ammonia  (free 
and  in  combination),  &c.,  will  also  be  in  the 
atmosphere,  derived  from  chemical  and  other 
works.  Organic  imjnirity,  swept  down  from 
the  air,  is  also  present  in  larger  or  smaller 
quantity,  derived  from  animal  emanations. 
Thus  Dr.  Angus  Smith  states  the  amount  of 
free  ammonia  and  albuminoid  ammonia  found 
in  the  rain  water  of  various  localities,  of  which 
a few  samples  are  given:— 

3 were  0T80  parts  of  ammonia  per  1,000,000. 

,,  0’484  ,,  ,,  j) 


if  with  tile  roofs,  vegetable  matter  is  likely  to 
be  present,  because  of  the  low  forms  of  veget- 
able life  usuall}^  found  on  such  roofs;  if  it 
has  been  collected  on  a zinc-lined  roof,  lead 
contamination  may  be  present.  Slate  roofs  are 
least  apt  to  yield  any  notable  addition  to  its 
constituents.  Further,  care  must  be  taken  with 
the  pipes  through  which  it  passes,  as  its  free- 
dom from  constituents  makes  it  readily  attack 
lead,  and  with  the  cisterns  In  which  it  is  stored 
— slate  cisterns  being  the  best,  or  cisterns  made 
of  brickwork,  set  in  cement  and  plastered  over 
with  it.  The  gutters  along  whicli  the  water 
flows  to  the  tank  should  be  cleaned  at  regular 
intervals.  It  is  advisable  not  to  allow  the  first 
portion  collected  after  drj^  weather  to  be  run 
into  the  cistern;  and  for  drinking  purposes  it 
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should  be  filtered,  through  three  or  four  feet  of 
cleau  gravel,  and  then  through  one  or  two  feet 
of  charcoal.  This  not  only  removes  impurities, 
but  also  aerates  the  water,  llain  water  is  highly 
desirable  for  domestic  purposes  because  of  its  soft- 
ness, and  is,  when  the  precautions  indicated  have 
been  followed,  less  likely  to  be  contaminated  than 
other  kinds,  and  most  wholesome  and  palatable. 

Ice  Water  is  comparatively  pure.  In  the  pro- 
cess of  freezing  the  gaseous  and  saline  ingre- 
dients are  sepai’ated  out,  so  that  ice  formed  of 
salt  water  is  yet  free  of  the  salt  and  very  pure. 
Water  obtained  from  melted  ice  is  flat  and  in- 
sipid because  of  the  absence  of  gas. 

Snow  Water  is  for  a similar  reason  very 
pure.  There  is  a popular  opinion  that  water 
obtained  from  melted  snow  is  unwholesome. 
There  is  no  ground  for  this  view,  for  when 
melted  it  is  as  good  for  quenching  thirst  and 
as  wholesome  as  other  kinds  of  water,  though 
the  absence  of  gas  renders  it  less  palatable. 

Well  Water  is  rain  water  which  has  passed 
into  the  soil,  and  filtered  its  way  through  it  till 
it  reaches  the  level  at  which  the  ground  is  satur- 
ated. The  soil  acts  as  a sponge,  absorbing  and  re- 
taining within  its  interstices  water,  more  or  less 
according  to  the  nature  of  the  soil.  In  its  course 
the  water  dissolves  much  of  the  earthy  consti- 
tuents it  meets  with,  and  the  exact  nature  of  its 
mineral  constituents  will  consequently  depend 
on  the  strata  through  which  it  passes.  Usually 
well  waters  are  hard  waters,  because  their  pro- 
longed passage  thro-ugh  the  soil  has  permitted 
them  to  dissolve  much  calcareous  and  other 
material  they  have  come  into  contact  with. 
Thus  15  to  25  grains  per  gallon  is  a common 
amount  of  solid  matter  for  deep  wells  in  the 
chalk,  which  yield  as  a rule  wholesome  and 
pleasant  water.  Now,  in  its  course  through  the 
soil  the  water  will  carry  with  it  much  organic 
material,  from  decaying  vegetable  or  animal 
matter  on  the  surface,  pei'haps  from  manure 
spread  over  the  surface,  aaid  so  on.  If  the  water 
percolates  far  enough  through  the  soil  this  or- 
ganic matter  is  all  destroyed,  oxidized,  burnt, 
in  its  pas.sage.  It  undergoes  chemical  union 
with  the  oxygen  contained  in  the  ground  air, 
in  the  pores  of  the  soil,  and  ceases  to  be  organic 
substance  as  such.  The  products  of  this  com- 
bustion, in  the  form  of  nitrates,  are  in  the  water, 
but  are  harmless.  If  tliis  be  under.-itood,  it 
explains  at  once  the  difference  between  tlie 
water  of  shallow  and  of  deep  wells.  The  former 
collect  water  which  has  passed  through  only  a 
few  feet  of  soil,  sufficient  perhaps  to  deprive  it 
of  all  muddy  appearance,  so  that  it  looks  clear 


enough,  but  not  sufficient  for  the  oxidation 
changes  to  be  completed.  Surface  wells  are 
always  to  be  regarded  with  suspicion,  especially 
if  in  the  neighbourhood  of  habitations,  whether 
for  man  or  beast,  as  it  is  almost  certain  some  of 
the  surface  drainage  will  gain  access  to  it. 
Deep  wells  may  be  polluted  in  the  same  way, 
the  water  which  rises  up  in  the  depths  of  the 
well  being  perfectly  pure,  but  the  manner  of 
building  the  well  permitting  suiface  water  to 
soak  into  it  from  above.  For  the  purpose  of 
preventing  this,  if  the  well  is  built  of  brick  a 
good  facing  of  cement  is  most  useful.  If  the 
well  lias  been  polluted,  it  is  difficult  to  get  rid 
of  the  contamination,  even  after  all  further  ac- 
cess of  impurity  has  been  prevented.  A consi- 
derable time  must  be  allowed  to  elapse,  and  the 
natural  process  of  jiurification  may  be  aided  by 
removing  as  much  of  the  water  as  possible  on 
several  occasions.  Deep  well  waters  are  usually 
sparkling  and  pleasant  to  taste  from  the  abun- 
dance of  carbonic  acid  they  contain.  This  car- 
bonic acid  is  produced  as  the  water  finds  its 
way  through  the  soil,  because  the  carbon  of  the 
organic  material,  undergoing  oxidation,  unites 
with  the  oxygen  of  the  air  in  the  soil,  and  car- 
bonic acid  gas  is  formed.  Deep  well  water  is 
usually  brought  to  the  surface  by  jJumping;  and 
pump  water  and  deep  well  water  signify  com- 
monly the  same  thing. 

Spring  Water  is  the  same  in  its  nature  as 
ordinary  deep  well  water.  The  fact  that  the 
water  springs  is  due  entirely  to  mechanical  con- 
ditions. The  water  issuing  from  a spring  at 
the  surface,  whether  the  surface  be  a natural 
one  or  one  artificially  produced,  as,  for  example, 
in  digging  a well  when  a spring  is  come  upon, 
has  its  gathering  ground  at  a higher  level  than 
its  point  of  issue.  But  it  has  been  prevented 
sooner  reaching  the  surface  by  imj^ervious  strata 
of  earth;  and  when  at  last  it  is  able  to  flow  up 
to  the  surface,  it  comes  with  a rusli  more  or  less 
marked  according  to  the  difference  of  level  be- 
tween its  point  of  outflow  and  its  gathering 
ground.  If,  at  the  point  where  it  flows  out,  one 
were  to  build  a wall  round  it,  it  would  rise  in 
the  cylinder  thus  formed,  until  it  reached  a 
lieight  equal  to  that  of  its  gatliering  ground, 
wherever  and  at  whatever  distance  that  might 
be.  One  would  then  have  a well,  only  above 
instead  of  below  the  surface  level.  If,  through 
long-continued  drought,  the  level  of  water  in 
the  gathering  ground  fell,  the  heiglit  of  the 
column  of  water  in  the  tower  would  fall  also; 
and  if,  by  long-continued  rains,  tlie  level  of  the 
former  rose,  that  of  the  latter  would  rise  also. 
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This  is  the  explanation  of  intermittent  springs. 
The  level  of  water  in  their  gathering  ground  is 
not  always  so  high  as  to  keep  a continual  out- 
flow at  the  spring.,  It  is  only  after  heavy  rains 
at  the  high  ground  that  the  spring  flows  out, 
and  when,  after  the  rains  have  ceased,  the  level 
of  the  ground  water  at  the  high  land  falls,  the 
overflow  at  the  spring  ceases. 

Artesian  Wells  (Fig.  258)  are  bores  passing 
often  great  distances  into  the  ground,  through 
impervious  strata,  and  tapping  streams,  flowing 
through  the  lower  pervious  layers,  whose  gather- 
inof  grounds  are  much  higher  than  the  surface 
of  the  bore.  W^hen  the  stream  is  thus  tapped 
the  water  rises  in  the  bore  and  overflows  on  the 
surface  because  of  the  difference  in  level.  This 
is  represented  in  the  figure,  where  d taps  water 
in  the  pervious  stratum  c c kept  from  reaching 
the  surface  A by  the  impervious  stratum  b b. 


Fig.  258.— Artesian  Well. 

One  of  the  earliest  of  such  wells  was  in  the 
French  village  of  Ai’tois,  hence  the  term  Ar- 
tesian. The  well  at  Grenelle,  Paris,  is  1800  feet 
deep,  and  contains  a large  quantity  of  carbonates 
of  sodium  and  potassium. 

River  Water  is  rain  water  collected  from  the 
uplands,  with  additions  perhaps  from  springs, 
and,  as  it  flows  through  the  lowlands,  with  addi- 
tions of  surface  water  from  fields,  waste  and 
sewage  from  farms,  villages,  &c.,  on  its  banks. 
Its  quality  will  be  very  different  near  its  source 
from  what  it  is  near  the  sea.  In  the  high  lands 
it  will  contain  ingredients  washed  down  into  it 
from  the  hillside,  and  gained  as  it  passes  through 
glens  and  ravines.  But  such  water  is  likely  to  be 
extreniely  wholesome  and  pleasant.  Any  organic 
substance  in  it  is  not  likely  to  be  productive  of 
harm,  being  derived  from  natural  sources;  and, 
besides,  in  the  course  of  the  water  downwards, 
the  combustion  of  the  organic  material  occurs; 
and  as  it  is  broken  up  into  spray  and  mixed 
with  air  in  tumbling  over  cascades  and  dashing 


into  foam  in  its  irregular  broken  channel. 


& 
it  is 


undergoing  a rapid  process  of  purification.  But, 
as  the  river  flows  through  cultivated  and 
highly -manured  fields,  and  receives  a large 
quantity  of  impurity  from  farms,  &c.,  it  becomes 
difficult  for  its  purity  to  be  maintained.  The 
water  is  not  so  freely  exposed  to  and  mixed  with 
the  air,  and  its  organic  impurity  is  not  so  readily 
biu’iit  off.  If  manufactories  crowd  its  banks, 
and  sewage  from  towns  is  cast  into  it  in  quan- 


tity, purification  by  natural  means  becomes  al- 
most impossible.  River  water,  therefore,  unless 
when  taken  high  up  the  sti'eam,is  almost  invari- 
ably contaminated,  and  forms  an  exceedingly 
unsafe  soiu'ce  of  supply. 

Lake  Water  varies  in  composition  according 
to  the  district  over  which  the  rain  water  and 
streams  formed  by  it  flow.  When  the  lake  is 
in  an  upland,  surrounded  by  hills,  from  whose 
streams  it  is  supplied,  and  when  the  hills  are  of 
hard  formation,  with  little  limestone,  and  when 
the  lake  has  full  and  easy  outlet  by  streams,  the 
water  is  of  a very  pure  and  wholesome  charac- 
ter. For  the  mountain  streams  in  their  descent 
dissolve  little  material,  and  the  free  outlet  pre- 
vents the  accumulation  of  solid  material  in  the 
water.  A lake  like  the  Dead  Sea,  with  little 
outlet  but  by  evaporation,  becomes  highly 
charged  with  saline  ingredients,  for  the  evapora- 
tion continually  causes  concentration. 
Mountain  lakes  with  free  outlet  form 
the  most  valuable  sources  of  water 
supply,  provided  they  are  free  of  im- 
purity from  human  habitations.  A 
good  illustration  is  Loch  Katrine  in  Scotland, 
supplying  Glasgow,  which  contains  only  2 grains 
of  solids  per  gallon ; Thirlmere  in  Cumberland 
and  Bala  in  Wales  contain  about  the  same 
amount.  The  total  solids  yielded  by  five  gallons 
of  Loch  Katrine  water  might  be  heaped  on  a 
threepenny  piece.  Waters  derived  from  peaty 
districts  are  often  discoloured  and  flavoured  by 
suspended  matter  derived  from  the  peat,  which 
is  not,  however,  hiu’tful,  and  is  easily  separated 
by  filti’ation.  Such  waters  are  often  less  pleas- 
ant, because  of  the  smaller  quantity  of  dissolved 
gases  they  contain ; but  these  can  be  imparted 
to  them  by  filtration  through  gravel  and  char- 
coal beds,  which  also  improves  them  by  permit- 
ting the  process  of  combustion  to  occur,  and 
thus  removing  traces  of  organic  matter.  In 
course  of  transit  through  iron  pipes  such  waters 
undei’go  an  improvement. 

These  various  kinds  of  watem  have  been 
classified,  as  regards  quality,  by  the  Rivers  Pol- 
lution Commissioners  as  follows  : — 

II.  Spring  water.  \Very  palat- 

Wholesome  -j  2.  Deep  well  water.  J able. 

[3.  Upland  surface  water.  \ Moderately 
( 4.  Stored  rain  water.  j palatable. 
Suspicious. ...-!  5.  Surface  water  from 
( cultivated  lands. 

f6.  River  water  to  which 

sewage  gains  access.  I-Palatable. 

7.  Shallow  well  water,  to 

I which  sewage  gains 


access 
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Sea  Water  is  ricli  in  salts,  specially  chloride 
of  sodium,  common  salt.  Of  this  salt  the  water 
of  the  Britisli  Channel  contains  over  2000  "rains 

O 

per  gallon;  magnesium  salts  are  also  present  in 
considerable  quantity,  and  salts  of  lime.  Sea 
water  contains  also  bromine  and  minute  quan- 
tities of  iodine  and  fluorine.  The  richness  in 
salts  is  supposed  to  be  due  to  the  continued 
inflow  from  rivers,  &c.,  of  waters  containing 
them  in  solution,  which  is  never  returned  from 
the  sea,  as  it  loses  only  water  by  evaporation. 
Organic  matters  from  vegetable  and  animal  life 
present  within  it  and  derived  from  tributaries 
also,  of  course,  abound,  and  gases  are  also  pre- 
sent in  solution.  The  composition  of  sea  water 
varies  in  different  places,  according  to  the  char- 
acter of  contributions  made  to  it  by  rivei's,  and 
for  other  causes. 

The  Detection  of  Impurities  in  Water. 
— The  detei’m illation  of  the  nature  and  quan- 
tity of  the  various  constituents  of  water  is  the 
business  of  the  expert  chemist,  and  the  exami- 
nation of  one  sample  just  sufficiently  to  enable 
him  to  say  whether  it  is  wholesome  or  not  will 
occupy  many  hours,  while  its  exact  analysis  will 
occupy  days.  In  taking  water  for  the  purpose 
of  sending  it  for  analysis,  per.sons  should  be 
careful  to  take  a fair  samjfle.  The  bottle  used 
should  be  thoroughly  cleansed,  and  after  it  is 
quite  clean  it  should  be  rinsed  out  several  times 
with  the  water  that  is  to  be  collected.  Care 
should  be  taken  that  the  stopper  is  also  quite 
clean.  In  the  case  of  service  pipes,  the  water 
should  be  taken  if  possible  direcT  from  the 
main.  River  water  should  be  taken  well  in 
the  stream,  the  bottle  being  plunged  overhead. 
The  best  bottles  are  what  druggists  call  Win- 
chester quarts,  of  which  two  had  better  be  sent, 
filled  up  to  the  neck,  though  one  such  quart 
would  be  sufficient  for  a partial  analysis.  The 
source  of  the  water — well,  rivei',  lake,  &c. — 
should  be  stated,  as  well  as  any  circumstance 
as  to  situation  of  well,  depth,  surroundings,  that 
may  seem  to  have  a bearing  on  its  purity. 

While  a careful  analysis  is  a very  laborious 
])roceeding,  involving  much  knowledge  and 
practical  skill,  it  is  yet  po.ssible  for  anyone  to 
make  a few  tough  tests  with  water  that  will 
suffice,  for  the  time  being,  to  indicate  whether 
the  water  is  subject  to  any  marked  iinjuirity. 
For  example,  any  householder  might  roughly 
satisfy  him.self  as  to  the  character  of  the  water 
taken  from  a well  attached  to  a country  house 
where  he  wishes  his  family  to  holiday;  and  .so 
on.  The  chief  points  to  be  noted  are  stated  in 
the  following  paragraphs: — 


Colour  of  the  Water. — The  water  is  taken 
in  a long  glass  cylinder,  standing  on  a white 
porcelain  plate,  and  the  plate  looked  at  through 
the  column  of  water.  The  colour  of  pure  water 
is  a greenish-blue,  but  it  requires  a mass  of  it, 
perhaps  a depth  of  something  like  10  feet,  to 
show  it  clearly.  But  the  column  of  water  in  a 
tube  two  feet  long  even  will  reveal  any  sus- 
pended matters  giving  other  colour  to  the 
water.  Mere  traces  of  peaty  matter  and  other 
material  in  suspension  will  be  revealed  in  the 
brown  ajjpearance  the  porcelain  plate  will  have 
when  viewed  through  the  column. 

Odour  of  the  Water.  — Pure  water  has  no  per- 
ceptible odour.  If  any  smell  is  detected  the  water 
is  to  be  regarded  with  suspicion.  A simple 
method  of  testing  consists  in  filling  an  ordi- 
nary water-bottle  to  within  a third  of  the  top, 
with  the  water,  closely  covering  the  top  with  the 
])alm  of  the  clean  hand,  vigorously  shaking  the 
water,  and  then  sniffing  up  with  the  nose  thrust 
well  into  the  mouth  of  the  bottle,  the  hand  not 
being  removed  till  one  is  ready  to  insert  the 
nose  at  once.  If  a bad  smell  is  ])erceived,  the 
water  is  impure.  If  no  bad  smell  is  perceived, 
the  water  is  not  necessarily  pure.  A more 
searching  test  consists  in  warming  the  water  in 
a sto])])ei‘ed  flask  up  to  100°  Fahr.,  shaking  it, 
and  then  suddenly  removing  the  stojqier  and 
smelling  it.  Decaying  animal  and  vegetable 
matter  will  be  indicated  by  a bad  odour.  The 
same  test  may  be  applied,  though  not  so  quickly, 
by  corking  iq)  some  of  the  water  in  a clean  bot- 
tle and  setting  it  aside  in  a warm  place  for  a day 
or  two,  then  shaking  the  water  and  smelling  it. 

Flavour  of  the  Water. — Not  much  can  be 
learned  from  this.  The  purest  water  is  the 
most  iusi])id,  from  the  absence  of  gases,  and  the 
best  flavoured  water  may  contain  considerable 
organic  impurity.  Excess  of  salts  will  be  readily 
detected  ; thus  in  the  case  of  wells  near  the  sea, 
the  entrance  of  sea  water  gives  a brackish  taste. 

To  detect  organic  impurity  in  the  water, 
there  are  two  tests  that  may  be  emidoyed  with 
perfect  ease.  One  is  Nessler’s  test,  the  other  is 
the  test  with  permanganate  of  ])otash.  The 
former  detects  ammonia  in  the  water,  and  am- 
monia, as  we  have  seen,  is  one  of  the  products 
of  the  burning  in  the  w^ater  of  organic  sub- 
stances, so  that  the  detection  of  ammonia  by 
Nesslei-’s  test  indicates  that  organic  matter  lias 
previously  gained  access  to  the  w^ater,  though 
it  has  had  time  to  undergo  change.  The  lat- 
ter test  is  used  to  indicate  wdiether  there  yet 
exist  in  the  water  organic  substances  not  yet 
oxidized,  still  in  a state  of  change,  for  this 
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would  be  a much  more  serious  itnpurity  than 
the  former.  In  analysts’  reports  these  two 
kinds  of  impurity  are  signified  by  the  terms 
“free  ammonia”  and  “albuminoid  ammonia. 
The  analyst  determines  first  the  quantity  of 
ammonia  existing  as  such  in  the  water.  He 
then  wishes  to  know  how  much  organic  matter 
as  such  is  present.  To  determine  this  directly 
is  not  an  easy  matter,  and  so  he  falls  upon  the 
expedient  of  chemically  acting  upon  any  organic 
matter  the  water  may  contain,  so  as  to  produce 
ammonia  from  it,  and  then  he  finds  it  easy  to 
determine  the  quantity  of  ammonia  so  produced, 
and  hence  to  calculate  the  quantity  of  organic 
substance  that  must  have  been  present  to  yield 
it.  Hence  the  use  of  the  phrase  “ albuminoid 
ammonia.” 

Nessler’s  Test  is  ordered  to  be  prepared  as 
follows;— 35  parts  of  iodide  of  potassium  are 
dissolved  in  a small  quantity  of  distilled  vmter; 
a saturated  solution  of  bichloride  of  mercury  is 
now  added,  little  by  little;  a red  precipitate 
appears,  which  is  almost  immediately  dissolved. 
In  continuing  to  add,  a point  is  at  last  reached 
when  the  precipitate  commences  to  be  insoluble. 
Sufficient  bichloride  solution  has  then  been 
added,  and  the  liquid  is  filtered.  To  the  filtrate 
120  parts  of  caustic  soda  (or  160  parts  caustic 
potash),  dissolved  in  water  ti'  a strong  solution, 
are  added.  The  total  quantity  of  liquid  is  then 
made  up  to  1000  parts.  Finally  5 parts  of  a 
saturated  solution  bichloi'ide  of  mercury  are 
added,  to  clear  up  the  solution  and  make  it 
sensitive.  On  standing  a deposit  appears,  from 
which  the  clear  liquid  should  be  decanted  into 
a large  stock  bottle,  well  corked.  For  use  a 
small  bottle  should  be  used,  filled  from  the 
larger  as  required  to  prevent  frequent  opening 
of  the  stock  bottle,  which  would  render  it  cloudy. 

Now  place  some  of  the  water  to  be  tested  in 
a clean  glass,  and  add  a very  small  quantity,  a 
drop  or  two  of  the  Nessler  solution.  Allow  it 
to  stand,  covered,  in  a good  light.  The  ap})ear- 
ance  of  a yellow  colour  indicates  the  presence  of 
a small  quantity  of  ammonia.  If  a dark  yellow 
be  produced,  still  more  a brownish  colour,  and 
still  more  if  a yellow  precipitcate  forms,  the  pre- 
sence of  ammonia  in  quantity  is  indicated. 
Nessler’s  test  is  said  to  indicate  by  the  colour 
the  presence  of  ammonia,  should  even  so  small 
a quantity  as  only  1 part  of  ammonia  be  present 
in  20,000,000  parts  of  water.  And  as  the  am- 
monia can  readily  be  concentrated  by  distilla- 
tion, the  presence  of  only  1 part  in  200,000,000 
parts  of  water  is  said  to  be  detectible  by  Ness- 
lei’’s  test. 


The  Permanganate  T est  is  applied  by  taking 
the  water  to  be  te.sted  in  a glass  vessel,  and 
adding  about  a tea-spoonful  of  weak  sulphuric 
acid,  then  dropping  in  a few  drops  of  a weak 
solution  of  permanganate  of  potash,  and  stir- 
ring with  a glass  rod.  The  ])ermanganate  is 
to  be  added  till  a rich  rose-colour  is  acquired 
by  the  water.  The  vessel  is  then  covered  with 
a clean  glass  plate  and  allowed  to  stand  in  a 
good  light.  If  there  is  any  quantity  of  organic 
matter  present  the  colour  will  go  in  a few 
minutes.  A few  more  droj)s  of  the  permanga- 
nate may  be  added,  and  the  time  that  elapses 
before  the  colour  is  again  destroyed  noted.  For 
the  purpose  of  comparison  a similar  ve.ssel  con- 
taining distilled  water  may  be  set  alongside 
the  water  to  be  tested,  and  coloured  with  the 
solution,  and  this  niay  be  used  as  a standaid, 
as  it  should  retain  its  colour,  by  which  to 
judge  of  any  change  in  the  colour  of  the  water 
being  tested.  The  permanganate  solution  is 
robbed  of  its  colour  because  it  readily  yields  up 
the  oxygen  it  contains  to  any  body  capable  of 
becoming  oxidized  by  it.  Thus  the  organic 
matter  seizes  upon  the  oxygen,  undergoes  com- 
bustion, and  becomes  destroyed  in  the  process. 
The  quantity  of  the  solution  of  })ermanganate 
requiring  to  be  added  time  aftei  time  befoie 
the  rose-colour  is  permanently  obtained  may, 
therefore,  be  made  a measure  of  the  quantity 
of  organic  material  present  in  the  watei  . the 
more  organic  matter,  the  more  oxygen  needed 
for  combustion,  and,  therefore,  the  more  per- 
manganate decolorized.  The  results  of  the  pei- 
manganate  test  require,  however,  to  be  taken 
with  some  reservation.  Nitrous  acid,  commonly 
present  in  water,  will  also  destroy  the  coloui. 
Now  nitrous  acid  indicates  previous  contami- 
nation of  the  water,  that  is  organic  impurity 
which,  however,  has  undergone  already  jiartial 
destruction,  and  is  not  so  serious  a constituent 
as  actual  organic  matter.  Iron  also  destroys 
the  colour.  Good  drinking  water,  such  as  Loch 
Katrine,  will,  however,  have  no  perce])tible 
effect  on  the  colour  till  after  the  lapse  of  24  or 
more  hours,  showing  merely  traces  of  organic 
material.  Thus  an  ordinary  analysis  of  Loch 
Katrine  water  shows  of  free  ammonia  0-004 
parts  in  1,000,000,  and  of  albuminoid  ammonia 
0-08  parts  per  1,000,000. 

If  two  tests  mentioned,  when  applied  to  a 
particidar  sample  of  water,  indicate  organic 
impurity,  a rough  confirmatoiy  test  may  be 
sought  by  applying  the  test  for  chlorides ; for 
if  sewage  is  gaining  access  to  watei,  the  quan- 
tity of  chlorides  is  certain  to  be  increased  be- 
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cause  of  the  quantity  of  chloride  of  sodium,  j 
common  salt,  in  urine.  The  test  is  a drop  of  i 
nitric  acid  and  then  a few  drops  of  a weak  ; 
solution  of  nitrate  of  silver  (2  grains  to  the 
ounce  are  sufficient).  This  with  good  water 
will  give  a faint  cloudiness,  for  a small  quantity 
of  chlorides  is  always  present ; but  if  there  is  a 
marked  white  precipitate  produced,  the  evidence 
of  sewage  pollution  is  almost  conclusive,  always 
under  the  condition  that  the  water  has  not  been 
taken  from  near  the  sea-shore,  where  salt  water 
could  gain  access  to  it. 

The  Detection  of  Lead  in  Water. — To  the 
suspected  water  add  a few  drops  of  nitric  acid, 
mix  with  a glass  rod,  then  add  a drop  or  two  of 
sulphuretted  hydrogen  water.  A very  faint 
trace  of  lead  will  be  revealed  by  a brown  dis- 
coloration of  the  water.  The  delicacy  of  this 
test  is  exceedingly  great.  It  will  indicate  the  jDre- 
sence  of  1 part  of  lead  in  100,000,000  of  water. 

The  Microscopic  Examination  of  Water 
often  reveals  the  presence  of  vegetable  and 
animal  mattei',  dead  and  living.  By  this  means 
one  will  often  be  able  to  detect  undoubted  evi- 


Fig.  259.— Some  Animal  and  Vegetable  StrucUires  found  in  a 
Drop  of  Thames  Water. 


dence  of  sewage  contamination,  owing  to  the 
presence  of  undigested  remains  of  food,  derived 
from  excreta,  fragments  of  vegetable  tissue, 
starch  grains,  fragments  of  muscular  fibre,  and 
so  on.  Besides  these,  living  forms  are  found  in 
river  water,  water  from  ponds  and  marshes, 
surface  water  in  general,  and  sometimes  in  the 
water  of  shallow  wells.  They  are  readily  found 
in  water  contaminated  by  sewage,  and  they  . 
never  occur  in  water  of  deep  wells  and  s))rings,  ! 
that  are  not  polluted.  Their  presence  is  sure 
evidence  of  a dangerous  pollution.  These  living 
forms  belong  to  a great  variety  of  species,  des- 
niids,  diatoms,  confervie,  infusoria  of  many 
kinds,  animal  forms  of  the  worm  family,  and 


I bacteria  or  germ  forms.  A drop  of  water  from 
i any  stagnant  jjool  abounding  in  decaying  vege- 
i table  matter  will  show  such  things  in  multi- 
tudes. The  presence  of  such  living  things  in 
water — of  all  of  them,  or  of  any  one  kind  of 
them — does  not  imply  any  special  unwholesome 
character.  It  indicates  that  the  water  is  im- 
pure, is  being  contaminated  in  various  ways, 
and  that  opens  up  a vista  of  endless  possibilities. 
The  figure  (Fig.  259)  is  one  modified  from  Hill 
Hassall,  who  was  the  first  to  direct  attention 
to  the  importance  of  the  microscope  in  the  exa- 
mination of  water. 

The  Purification  of  Water.— Filtration.— 

The  chief  means  of  purifying  water  is  by  filtra- 
tion. Now  filtration  acts  in  two  ways.  It  acts 
obviously  as  a mechanical  obstacle  to  the  jias- 
sage  of  matter  contained  in  the  water  not  in 
solution  but  in  suspension.  Consequently,  water 
impure  simply  from  the  presence  of  earthy  par- 
ticles, peaty  substances,  and  so  on,  Avhich  give  a 
brownish  tint  to  the  water,  is  rendered  quite 
clear  by  passing  through  the  filter.  But  filters, 
specially  the  filters  of  gravel,  sand,  charcoal, 
and  spongy  iron,  and  the  like,  used  for  water 
filtration,  act  also  chemically.  As  the  water 
slowly  finds  its  way  through  the  pores  of  the 
filter,  which  are  occupied  by  air,  it  meets  with 
oxygen  and  the  process  of  combustion  goes 
on,  so  that  the  water  that  has  passed  through 
is  purified,  not  merely  because  suspended  mat- 
ters have  been  remoA^ed,  but  also  because  some 
organic  impurity  has  been  consumed.  Further, 
the  water  becomes  aerated  in  its  course  through 
the  filter,  by  taking  up  not  only  air,  but  car- 
bonic acid  produced  in  the  oxidation  process. 
Water  companies  filter  the  water  they  supply 
in  large  paved  tanks  provided  with  perforated 
tubular  drains,  which  are  covered  by  several 
feet  of  gravel,  coarse  at  the  bottom  and  be- 
coming fine  at  the  top,  while  over  the  gravel  is 
a layer  of  sand  several  feet  deep.  The  water  is 
slowly  and  regularly  a<lmitted  to  the  tank,  the 
depth  of  water  being  never  very  great,  in  oixler 
that  the  water  may  not  be  forced  through.  For 
filtering  purposes,  howevei’,  nothing  is  equal  to 
pure  well-packed  animal  charcoal,  which  re- 
moves organic  impurity  much  more  thoroughly 
than  other  materials.  The  silicated  carbon 
; filter,  magnetic  carbide  of  iron  filters,  and  filters 
! of  spongy  iron  are  also  very  reliable.  Slow 
filtration  throiigh  a layer  of  animal  charcoal, 
in  coarse  powder,  4 inches  thick,  will,  accord- 
ing to  Wanklyn,  purify  river  water  containing 
a considerable  quantity  of  organic  impurity. 
After  being  used  some  time  the  charcoal  needs 
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renewal  or  cleaning.  It  may  be  cleaned  by 
washing  it  first  with  a solution  of  permangan- 
ate of  potash  (10  to  15  grains  to  the  pint  of 
distilled  water,  with  a few  drops  strong  sul- 
phuric acid),  then  in  dilute  hydrochloric  acid 
(60  drops  to  the  gallon  of  water),  and  then  in 
pure  water,  afterwards  drying  it.  Merely  ex- 
posing the  charcoal  to  the  open  air  for  some 
hours  will  destroy  the  organic  impurity  it  has 
retained,  or  exposing  it  to  a considerable  heat. 

Filters  for  Domestic  Use.— Two  kinds  of 
filters  are  shown  in  Figs.  260  and  261.  The 
latter  consists  of  a block  of  carbon  through 
whicn  the  water  requires  to  pass  to  get  from 
the  upper  to  the  lower  vessel.  The  former  is  a 


Fig.  260.— Cleansible  Filter.  Fig.  261.— Glass  Table-filter. 


specimen  of  one  kind  of  filter,  of  which  there 
are  now  many  in  the  market,  which  are  easily 
cleaned.  The  large  earthenware  jar  contains 
within  it  a smaller  one  containing  the  filtering 
apparatus.  The  latter  is  formed  of  a block  of 
carbon  (bl),  and  above  it  a layer  of  granulated 
charcoal  (ch),  kept  in  position  by  a porous  earthen- 
Avare  plate  (p).  All  these  parts  can  be  removed 
for  renewal  or  cleansing.  The  water  is  poured 
into  the  upper  paid  of  the  inner  jar  and  passes 
through  the  filtering  beds  to  the  space  below. 

Domestic  filters  require  attention  to  secure 
constant  cleanliness.  It  is  to  be  feared  that 
many  filters  are  used  year  after  year,  without 
ever  being  cleaned,  binder  such  circumstances 
they  are  more  likely  to  render  the  water  that 
passes  through  them  im]mre  than  to  purify 
them.  Even  when  the  organic  impurity  in  the 
filtering  water  is  small,  the  filter  should  be 
cleaned  or  renewed  every  few  months,  and 
oftener  if  the  water  contains  much  contamina- 
tion. Many  filters  require  returning  to  the 
makeis  foi  cleaning,  others  may  be  renewed 
and  cleaned  by  any  one  with  ease.  Parkes 
gives  the  following  directions  for  the  cleaning 

of  filter.s  to  avoid  taking  them  to  pieces  i 

Every  two  or  three  months  (according  to  the 


kind  of  water)  air  should  be  blown  through, 
and  if  the  charcoal  be  in  the  block  form  it 
should  be  brushed.  Then  4 to  6 ounces  of  the 
pharmacopadal  solution  of  potassium  perman- 
ganate, or  20  to  30  grains  of  the  solid  perman- 
ganate in  a quart  of  distilled  water,  and  10 
drops  of  strong  sulphuric  acid  should  be  poured 
through,  and,  subsequently,  a quarter  to  half 
an  ounce  of  pure  hydrochloric  acid  in  2 or  4 
gallons  of  distilled  water.  Three  gallons  of 
distilled  or  good  rain  water  should  then  be 
poured  through,  and  the  filter  is  fit  again  for 
use.  If  the  filter  can  be  taken  to  pieces  the 
charcoal  can  be  spread  out  in  a thin  layer,  and 
exposed  for  some  time  to  the  air  and  sun,  or 
strongly  heated  in  an  oven. 

A simple  filter  for  domestic  use  may  easily 
be  made  with  a flower-pot.  The  lower  part  is 
filled  with  coarse  pebbles,  over  which  is  placed 
a layer  of  fine  pebbles,  and  above  that  a layer 
of  clean  coarse  sand.  On  the  top  of  this,  place 
a piece  of  burnt  clay  perforated  with  small 
holes,  and  cover  it  with  a layer,  3 or  4 inches 
thick,  of  well-burnt  pounded  animal  charcoal. 

Clarification  of  Water  by  Alum,  Oak  Chips, 
i &c. — When  it  is  suspected  that  a considerable 
quantity  of  organic  impurity  is  present  it  is 
well  to  boil  the  Avater  before  it  is  filtered.  It 
may  afterAvards  be  mixed  Avith  air  by  agitation. 
Another  method  of  purifying  water  consists  in 
adding  to  it  something  which  Avill  clarify  it,  as 
white  of  egg  is  added  to  jelly  for  the  same  pur- 
pose. Alum  has  specially  been  used  for  this 
purpose,  of  which  6 grains  is  added  to  each 
gallon  of  water.  The  action  is  most  effective 
Avhen  the  water  contains  carbonate  of  lime,  the 
sulphuric  acid  of  the  alum  leaves  it  to  combine 
with  the  lime  to  form  sulphate  of  lime,  and  the 
alumina,  Avhich  is  insoluble,  is  precipitated, 
carrying  with  it  suspended  matter. 

If  the  Avater  contains  little  lime  carbonate, 
if,  that  is  to  say,  it  is  very  soft  AA-ater,  it  is  ad- 
vised that  a little  chloride  of  lime  and  car- 
bonate of  soda  be  dissoh^ed  in  it  before  the 
alum  is  added.  The  sediment  is  then  allowed 
to  settle  and  the  clear  Avater  draAvn  oft’.  In  a 
similar  way  will  tlie  addition  of  some  a.stringent 
substances  cause  a purifying  of  AA’ater,  such  as 
chips  of  oak.  Thus  the  muddy  Avater  of  the 
Nile  is  clarified  by  rubbing  the  inside  of  the 
water  A^essel  Avith  bitter  almonds,  and  in  India 
the  Hindoos  rub  the  inside  of  the  Avater-jar 
with  the  fruit  of  the  Strychnos  potatorum.  The 
fruit  is  beaten  into  a paste,  of  which  about  30 
grains  are  used  for  100  gallons  of  water,  and  it 
is  allowed  to  act  for  24  hours.  Or  one  of  the 
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seeds  is  simply  “ rubbed  for  a minute  or  two 
round  the  inside  of  the  vessel  containing  the 
water,  generally  an  unglazed  earthen  one,”  and 
in  a very  short  time  the  impurities  fall  to  the 
bottom  leaving  the  water  clear  and  apparently 
wholesome.  It  is  chiefly  used  for  river  water 
at  the  season  when  it  is  laden  with  suspended 
matters.  Probably  the  effect  produced  upon 
the  bitter  waters  of  Marah  by  casting  in  the 
tree  was  similar  to  that  of  alum,  oak  chips,  or 
the  fruit  of  Strychnos  potatorum. 

Purification  by  Condy’s  Fluid. — When  water 
contains  a large  cpiantity  of  organic  matter, 
more  than  a filter  can  readily  dispose  of,  and 
when  no  other  water  is  easily  procurable,  it 
may  be  made  tolerably  safe  and  wholesome  by 
means  of  permanganate  of  ])otash.  Parkes  ad- 
vises as  follows: — “In  the  case  of  any  foul- 
srnelling  or  suspected  water,  add  good  Condy’s 
red  fluid  (that  is,  a solution  of  permanganate 
of  potash),  tea-spoonful  by  tea- spoonful,  to  3 
or  4 gallons  of  the  water,  stirring  constantly. 
When  the  least  permanent  pink  tint  is  per- 
ceptible,' stop  for  five  minutes;  if  the  tint  is 
gone,  add  36  drops,  and  then,  if  necessary,  30 
more,  and  tlien  allow  to  stand  for  six  hours ; 
then  add  for  each  gallon  6 grains  of  a solution 
of  crystallized  alum,  and  if  the  water  is  very 
soft,  a little  calcium  chloride  and  sodium  cai’- 
bonate,  and  allow  to  stand  for  twelve  oi 
eighteen  hours.  If  not  clear  or  if  discolouied, 
filter  througli  charcoal.”  In  any  case  it  will 
be  well  to  filter  through  charcoal,  as  .some  of 
the  organic  matters  may  not  be  oxidized  by  the 
permanganate,  and  the  filtration  through  chai- 

coal  may  remove  them. 

Finally,  it  has  been  already  mentioned  how 
by  boiling,  or  by  the  addition  to  water  of  a 
little  unsllked  lime,  hardness  of  water  may  be 
greatly  diminished,  and  how,  by  the  addition 
of  common  soda,  all  hardness  may  be  removed. 
The  latter,  however,  must  not  be  added  to 
water  to  be  used  for  drinking  or  such  purposes. 

Impure  Water  as  a Cause  of  Disease.— 
Impure  water  may  be  a source  of  disease  in  a 
double  way.  It  may  produce  simply  a bad 
state  of  general  health  through  its  effect  upon 
the  digesti  ve  system,  stomach,  bowels, &c.  1 bus, 
there  °seems  no  doubt  that  vague  ill-defined 
digestive  troubles,  dyspepsia,  diarrhfca,sickness, 
dysenteric  conditions,  and  so  on,  may  arise  from 
the  use  of  impure  waters.  Such  conditions  may 
very  often  have  such  a cause  when  it  is  least 
suspected.  It  appears,  moreover,  that  watere 
containing  simply  excess  of  inorganic  salts, 
very  hard  waters,  may  occasion  disturbance  re- 


ferred to  the  bowels,  constipation,  and  so  on. 
But,  in  the  second  place,  water  may  be  the 
medium  of  conveying  specific  disease.  There  is 
now  no  manner  of  doubt  that  water  affords  a 
medium  for  the  propagation  of  typhoid  fever 
and  cholera,  owing  not  to  simple  organic  im- 
purity, but  to  the  specific  poison  of  the  disease 
G'aininf  access  to  the  water  in  sewage,  contain- 
ing  the  excreta  of  patients  suffering  from  such 
diseases  (see  p.  187).  Goitre  has  been  shown  to 
be  associated  with  a particular  kind  of  water  (see 
p.  210),  and  various  malarial  diseases  have  their 
home  in  manshy  places,  where  there  is  insufficient 
vegetation  to  employ  the  resources  of  the  soil 
(see  p.  427).  Moreover,  various  forms  of  in- 
testinal worms  may  lie  propagated  by  the  ova 
of  the  worms  gaining  entrance  to  the  water. 
This  is  illustrated  in  detail  on  p.  170.  Now 
there  is  really  no  means  of  determining,  as 
already  stated,  when  an  organic  impurity  in 
water  is  simply  unpleasant  and  undesiiable, 
and  when  it  contains  a specific  poison  capable 
of  occasioning  an  epidemic.  This  is  exceedingly 
well  put  in  the  following  paragraphs  from  Wyn- 
ter  Blyth  Nothing  is  more  clearly  proved 
than  the  fact  that  a large  population  may  drink 
a sewage-polluted  water  with  the  utmost  im- 
])unity,  under  certain  conditions,  A few  years 
ago  the  author  proved  that  a town  in  Somerset- 
shire had  drunk  a water-supply  from  shallow 
wells  which  was  nothing  more  nor  less  than 
dilute  sewage;  and  yet  the  death-rates  from 
fever,  from  dysentery,  and  all  other  diseases 
supposed  (and  rightly  suiiposed)  to  be  pro].)a- 
gated  by  water,  were  remarkably  low  in  com- 
parison with  places  drinking  a pure  water. 
Here,  then,  was  an  experiment  ready  made  on 
more  than  a thousand  persons,  and  the  negative 
results  recorded  for  the  best  part  of  a centuiy. 
It  proved  that  under  ordinary  conditions  the 
water  was  harmless,  and  yet  what  chemist 
could  pass  suchl  The  colour,  taste,  and  smell, 
as  well  as  the  organic  carbon,  nitrogen,  and 
microscopical  characters,  all  combined  to  show 
that  the  characters  of  the  su])i>ly  were  of  great 
impurity;  on  the  other  hand,  water  of  veiy 
moderate  im])urity,  as  shown  by  ordinary 
chemical  and  microscopical  investigation,  has 
many  times  been  as  fatal  as  a solution  of  some 
subtle  poison.  These,  as  it  were,  unconscious 
experiments  continuously  proceeding  in  towns, 
in  villages,  and  in  solitary  homes,  demand  the 
closest  study;  and  such  a study  will,  in  years 
to  come,  make  clear  the  apparent  discrepancy 
often  existing  between  chemical  and  biological 
analyses.  Possibly  the  conclusion  already 
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shadowed  forth  is  this Water,  however  pol- 
luted by  healthy  human  or  animal  sewage, 
nasty  and  abominable  li(]uid  as  it  may  be,  will 
produce  no  disease;  water  infected  with  the 
excretions  from  diseased  natures  will  cause  dis- 
ease. 

“ Since,  however,  at  the  present  time  we  can- 
not differentiate  between  those  excrementitious 
matters  which  cause  disease,  and  those  which 
do  not  cause  disease,  it  is  clearly  safest  to  con- 
deiiiTi  as  a supply  a licjuid  which  has  been  proved 
to  he  contaminated  by  a something,  which,  for 
ought  we  know,  contains  the  seed  of  typhoid  fever 
or  of  cholera.” 

Aerated  Waters  are  waters  which  contain 
gas  dissolved  in  them,  so  that  the  term  might 
be  applied  to  ordinary  w’ater,  since  it  contains 
oxygen,  nitrogen,  and  carbonic  acid  gas  in  solu- 
tion. The  term,  how'ever,  is  restricted  to  those 
w^aters  wdiich  contain  gas  dissolved  in  them  in 
such  quantity,  that  when  they  are  exposed  to 
the  ordinary  atmosphere  the  gas  comes  off  in 
bubbles,  giving  a sparkling  quality  to  the  water. 
Water  is  capable  of  dissolving  any  kind  of  gas 
to  greater  or  less  extent,  but  the  most  readily 
soluble  of  the  ordinary  gases  is  carbonic  acid 
gas,  and  it  is  with  this  gas  that  the  majority  of 
aerated  waters  are  charged.  There  are  some 
natural  waters,  such  as  those  of  Seitz,  Vichy, 
and  Spa,  which  contain  carbonic  acid  gas  in 
such  quantity  that  they  effervesce  in  the  open 
air,  and  such  waters  are  called  natural  aerated 
• waters.  The  carbonic  acid  gas  is  derived  in 
their  case  from  the  gi’ound,  in  which  it  exists 
in  some  districts  in  large  quantities,  specially 
in  volcanic  and  limestone  districts,  being  col- 
lected often  in  large  volumes,  because  of  diffi- 
culty of  escape,  and  being,  therefore,  under 
great  pressure.  It  is  found  at  the  bottom  of 
deep  w^ells  and  mines,  in  caverns,  &c.  Collec- 
tions of  it  in  mines  are  called  “choke-damp,” 
because  of  its  suffocating  character.  The  term 
“ aerated  waaters,”  as  commonly  employed,  how- 
ev’-er,  means  w'ater  wdiich  has  been  designedly 
charged  with  gas,  usually  carbonic  acid,  for  the 
production  of  a jileasant  sparkling  beverage ; 
and  it  is  these  artificial  aerated  waters  that 
we  shall  consider  here. 

First  of  all  it  is  needful  to  state  a few  of  the 
diaracters  of  the  eras. 

Carbonic  Acid  Gas  is  produced  wherever 
carbon  or  carbon -containing  substances  .are 
burnt,  being  formed  by  the  union  of  carbon 
with  oxygen,  in  the  proportion  of  one  combining 
weight  of  carbon  to  two  combininof  weio’hts  of 
oxygen,  and  it  is,  therefore,  represented  by  the 


chemical  formula  CO2.  The  gas  consists,  in 
round  numbers,  of  28  per  cent  carbon,  and  72 
per  cent  oxygen.  The  gas  is  also  produced  as 
a result  of  chemical  changes  going  on  in  living 
structures,  both  vegetable  and  animal,  the  pro- 
duct of  combustion  occurring  wdthin  them,  end- 
ing in  the  liberation  of  heat  and  energy  (see  ]). 
527),  and  is  given  off  in  the  gases  of  respiration 
as  a waste  product.  Carbonic  acid  gas  is  like- 
wise produced  in  all  processes  of  fermentation 


Fig.  262.— Arrangement  for  producing  Carbonic  Acid  Gas. 

and  putrefaction.  The  ordinary  processes  of 
decay  of  animal  and  vegetable  substances  have 
as  their  ultimate  object  the  oxidation  or  com- 
bustion of  the  complex  organic  body,  and  its 
consequent  reduction  to  simple  substances.  This 
we  have  seen  goes  on  in  watei’,  by  the  agency 
of  the  dissolved  oxygen,  and  goes  on  by  simple 
exposure  to  the  air,  even  as  it  goes  on,  though 
with  much  greater  rapidity,  in  a coal  fire.  In 
the  coui'se  of  fermentation  it  is  one  of  the  pro- 
ducts, .and  it  is  because  of  its  production  that 
fermented  beverages  have  their  brisk,  spark- 
ling character,  the  gas  being  prevented  from 
escaping.  Carbonic  acid  gas  may  be  re.adily 
produced  in  quantity,  by  acting  on  chalk  or 
marble  with  dilute  hydrochloric  acid,  or  by 
heating  chalk  or  marble  to  redness  in  an  iron  or 
earthen  retoi’t.  Fig.  262  shows  a very  simple 
arrangement,  wdiich  any  one  could  make  for 
himself,  for  the  production  of  the  g.as.  Into 
the  flask  is  placed  some  marble,  broken  small, 
and  then  some  muri.atic  or  hydrochloric  acid — 
spirit  of  s.alt,  it  is  also  called — diluted  wdth 
water  (1  part  of  the  acid  to  10  of  w'ater  wmuld 
suit).  The  g.as  at  once  proceeds  to  come  off. 
The  fl.ask  is  now  corked  wdth  a tightly-fitting 
india-rubber  cork,  through  which  p.asses  a 
glass  tube.  The  tube  is  bent  downwards,  and 
m.ay  dip  into  a vessel  of  water,  through  which 
the  gas  will  then  be  seen  to  bubble.  If,  instead 
of  ordinary  wmter,  the  vessel  contains  lime 
water,  as  soon  as  the  gas  begins  to  bubble 
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through  it,  it  will  become  milky,  through  the 
formation  of  carbonate  of  lime,  which  will  not 
dissolve  in  water,  and  so  is  precipitated  as  a 
white  powder.  To  make  certain  that  the  gas 
is  obtained  pure,  instead  of  the  vessel  of  water, 
substitute  a second  flask  like  the  first,  half  fill 
it  with  pure  water,  and  let  the  tube  from  the 
flask  generating  the  gas  jmss  through  the  cork, 
nearly  to  the  bottom.  Let  a second  tube  pierce 
the  cork,  not  being  prolonged  far  into  the 
flask.  The  gas  will  pass  into  the  water  from 
the  first  tube,  bubble  through  it,  being  washed 
in  course,  and  will  collect,  purified,  in  the  upper 
part  of  the  flask,  from  which  it  will  escape  by 
the  second  tube,  and  by  a prolongation  of  the 
tube  may  be  led  wherever  one  wishes. 

Carbonic  acid  gas  is  a heavy  gas,  more  than 
H times  heavier  than  air,  and  it  will  conse- 
quently displace  air,  just  as  water  will,  and  may 
be  poured  like  water  from  one  vessel  to  another. 
It  is,  however,  colourless,  and  therefore  invisible, 
and  one,  therefoi’e,  cannot  tell  when  a jar  has 
been  filled  with  it.  A very  simple  test  will, 
however,  settle  that  question.  Suppose  one 
wished  to  collect  a jarful  of  the  gas:  all  that  is 
needful  is  to  take  the  jar,  or  say  a large  wide- 
mouthed bottle,  with  a glass  stopper,  such  as 
druggists  employ,  and  having  made  certain  of 
its  cleanness,  pass  the  tube  coming  from  the 
apparatus,  described  above  for  washing  the  gas, 
down  to  the  bottom  of  the  bottle.  The  gas 
flows  in,  as  water  would,  disjilacing  the  air. 
As  soon  as  the  bottle  is  full,  it  will  flow  over  as 
water  would.  If  a lighted  taper  be  held  close 
to  the  mouth  of  the  bottle,  as  soon  as  the  gas 
begins  to  flow  over,  the  taper  will  be  extin- 
guished. The  jar  is  then  full,  and  if  the  stopper 
fits  well  and  is  securely  fixed,  its  edges  being 
slightly  greased  with  lard  to  ensure  perfect 
closure,  the  gas  may  be  kept  any  time. 

The  extinction  of  the  taper  is  due  to  the  fact 
that  the  gas  is  incombustible.  It  is  the  product 
of  combustion,  and  will  not  support  combustion. 
Combustion  cannot  go  on  without  oxygen,  and 
as  soon  as  the  taper  is  surrounded  by  an  at- 
mosphere of  tlie  gas  it  receives  no  oxygen  and 
therefore  goes  out.  It  is  consequently  a gas 
which,  if  breathed  in  any  quantity,  or  if  present 
to  any  great  extent  in  the  atmosphere  inhaled, 
interferes  with  respiration,  slowly,  lapidly,  or 
instantaneously,  according  to  the  extent  to  which 
it  is  present.  It  is,  we  have  said,  a heavy  gas, 
and  therefore  collects  at  the  bottom  of  wells, 
pits,  &c.  A man  descending  into  such  a well, 
without  precaution,  would  be  plunged  into  an 
atmosphere  of  the  gas,  and  would  at  once  fall 


unconscious,  being  extinguished  like  the  candle 
flame.  If  the  test  already  indicated  were  ap- 
plied, and  if  the  man,  before  deciding  to  de.scend, 
lowered  a lighted  caudle,  he  could  find  by  its 
extinction,  or  its  continuing  to  burn,  whether  it 
was  safe  for  him  to  descend.  Not  only  does  it 
interfere  with  respii’atory  processes  going  on  in 
the  body,  when  inhaled,  but  it  also  exerts  a 
directly  poisonous  influence  on  the  nervous 
system,  so  that  an  atmosjihere  containing  plenty 
of  oxygen  for  respiratory  purposes  would  yet 
be  poisonous,  if  it  also  contained  a certain  pro- 
portion of  carbonic  acid  gas.  (See  next  Section.) 

Carbonic  acid  gas  is  very  soluble  in  water,  a 
certain  bulk  of  water  being  able  to  dissolve  an 
equal  bulk  of  the  gas.  So  that  if  a pint  of  pure 
water  be  introduced  into  a pint  bottle  filled 
with  carbonic  acid  gas,  the  gas  will  all  be  dis- 
solved in  the  water.  The  gas,  like  other  gases, 
may  be  compressed,  that  is,  when  submitted  to 
pressure,  it  can  be  made  to  occupy  a smaller 
space.  If  a graduated  cylinder,  fitted  with  an 
air-tight  piston,  be  filled  with  the  gas,  and  then 
the  piston  pressed  down  with  a pressure  equal 
to  that  of  the  atmosphere,  the  gas  will  be  com- 
pressed to  one-half  its  bulk.  If  the  piston  were 
to  be  relieved  of  pressure  it  would  be  forced 
back  to  its  oiiginal  position  by  the  expansion  of 
the  gas.  Suppose  the  original  pressure  of  the 
atmosphere  is  trebled,  the  volume  of  the  gas 
would  be  reduced  to  a third.  Now,  even  in  this 
conq)ressed  state,  water  will  dissolve  its  own 
bulk  of  carbonic  acid  gas,  so  long  as  the  pressure 
is  maintained.  Thus,  suppose  a jar,  fitted  with 
a piston,  and  holding  4 pints  of  gas,  and  suppose 
at  ordinary  atmospheric  pressure  a pint  of  pure 
water  to  be  introduced,  the  water  would  dis- 
solve its  own  bulk  of  gas,  namely,  1 pint.  Sup- 
pose now  a pressure  equal  to  15  lbs.  to  the 
square  inch  to  be  applied,  that  would  reduce 
the  4 pints  of  gas  to  2 ])ints,  1 pint  of  which 
(its  own  bulk)  the  water  would  dissolve,  and 
thus  the  })iston  would  come  down  half-way 
i)i  the  jar,  the  remaining  half  being  occupied 
by  the  |)int  of  water  with  2 pints  of  gas  dis- 
solved in  it,  and  the  pint  of  compressed  gas 
representing  2 original  ]>ints.  Or  suppose  at 
first  the  ])ressure  on  the  ))iston  had  be^n  equal 
to  four  times  the  atmos])heric  pressure,  that 
would  have  reduced  the  Imlk  of  the  gas  to  1 
pint,  and  this  1 pint  would  be  dissolved  by 
the  pint  of  water,  so  that  with  this  pressure  the 
piston  would  sink  to  the  level  of  the  surface  of 
the  water,  all  the  gas  being  dissolved.  Under 
great  pressure,  then,  water  can  be  caused  to 
j dissolve  a very  large  quantity  of  carbonic  acid 
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gas.  If  the  pressure  be  diminished,  a proportion 
of  the  gas  will  be  given  oil,  and,  if  all  the  extra 
pressure  be  removed,  all  the  gas  will  be  evolved 
with  effervescence,  except  what  the  water  would 
dissolve  under  ordinary  atmospheric  pressure. 
Even  this  may  be  driven  ofi  if  the  water  is 
heated.  The  reason  of  the  effervescence  of 
aerated  water  as  soon  as  the  cork  is  removed 
is  evident  from  these  explanations,  as  well  as 
the  bui'sting  in  summer  weather  of  bottles  con- 
taining such  water. 

The  various  aerated  waters  in  common  use 
consist  of  water  charged  under  pressure  with 
carbonic  acid  gas,  to  whicli  also  some  particular 
flavouring  agent  has  been  added. 

In  aerated  water  manufactories  the  gas  is 
prepared  in  large  cylinders  fi’om  chalk  by  the 
action  of  an  acid.  It  is  then  purified  by  being 
passed  through  a series  of  vessels  which  rid  it 
of  foreign  ojases,  the  last  of  the  vessels  contain- 
ing  pure  water.  Thence  the  gas  is  passed  to  a 
gasometer  of  large  size,  where  it  is  stored  under 
a pressure  of  several  atmospheres.  From  this 
gasometer  the  gas  is  carried  by  a tube  to  a 
cylinder  in  which  pure  water  is  contained.  Tlie 
gas  is  mixed  with  the  water  by  agitation  under 
pressure,  and  a sufficient  quantity  of  gas  forced 
into  the  water  till  a permanent  pressure  of  twice 
the  ordinary  atmospheric  pressure  is  reached. 
Simple  aerated  water,  which  is  frequently  called 
soda  water,  is  this  water  charged  with  carbonic 
acid  gas,  without  any  other  addition.  It  is  run 
into  bottles  by  means  of  a special  tap  and  other 
arrangements,  which  prevent  the  escape  of  the 
gas.  By  means  of  the  bottling  machines  now 
in  use,  the  water  can  be  bottled  with  extraor- 
dinary rapidity  and  little  loss.  During  all  the 
stages  of  the  manufacture  the  mode  of  trans- 
ference of  gas  fi-om  one  cylinder  to  another  is 
arranged  to  prevent  any  atmospheric  air  gain- 
ing admittance.  Into  the  charged  cylinder  the 
appropriate  quantity  of  bicarbonate  of  soda, 
potash,  &c.,  can  be  introduced,  if  actual  aerated 
soda  water  or  potash  water  is  required. 

Soda  Water. — As  already  explained,  many 
people  speak  of  soda  water  when  they  mean 
simply  aerated  water.  Actual  soda  water  con- 
tains 30  grains  of  bicarbonate  of  soda  to  every 
imperial  pint  of  water,  that  is,  each  ordinary 
bottle,  which  holds  ^ pint,  should  contain  15 
grains  of  bicarbonate  of  soda  in  solution.  The 
British  Pharmacopoeia  directs  that  the  quantity 
of  gas  with  which  it  is  charged  should  sustain 
a pressure  of  seven  atmospheres. 

Potash  Water  should  contain  30  grains  cai’- 
bonate  of  potash  to  each  pint. 


Lithia  Water  contains  10  grains  cai’bonate  of 
lithium  per  pint. 

Lemonade  is  simply  aerated  water  passed 
into  a bottle,  into  which  thei’e  has  been  previ- 
ously put  a small  quantity  of  syrup,  flavoured 
with  lemon.  Thei’e  are  many  other  drinks,  ex- 
actly similar  in  character,  varying  only  in  the 
flavour  which  has  been  imparted  to  the  syrup, 
such  as  gingerade,  orangeade,  and  drinks  fla- 
voured with  raspberry  vinegar,  and  other  fruit 
syrups.  Gingerade  is  usually  slightly  coloured, 
and  has  added  to  it  some  mucilaginous  ma- 
terial, which  prevents  the  too  speedy  escape 
of  the  gas  when  it  is  drawn,  and  thus  causes 
the  more  permanent  “ head  ” to  appear,  which 
the  public  thinks  the  appropriate  quality  of 
gingerade  in  particular. 

Ginger  Beer  is  really  an  alcoholic  beverage, 
and  is  considered  under  alcoholic  drinks. 

Oxygenated  Water,  that  is  water  which  is 
charged  with  oxygen  under  pressure,  has  re- 
cently come  into  use,  and  it  is  said  to  have  an 
exhilarating  effect,  and  to  be  useful  in  cases  of 
diabetes,  as  well  as  in  some  forms  of  indiges- 
tion, sluggish  liver,  and  so  on.  Water,  it  is  to 
be  noted,  dissolves  oxygen  much  less  freely  than 
carbonic  acid  gas. 

These  aerated  waters  are  pleasant  beverages 
possessing  little  properties  beyond  that  of  ordi- 
nary water.  The  escape  of  the  gas  produces 
a sharpish,  pleasant  taste,  and  has  a gentle 
stimulating  action  on  the  stomach,  while  the 
gas  itself  is  somewhat  soothing,  and  is  often 
exceedingly  grateful  in  cases  of  irritable 
stomach. 

Contamination  of  Aerated  Waters.  — The 
quality  of  aerated  waters  depends  naturally  upon 
the  quality  of  the  water  used  in  their  manufac- 
ture. Aerated  waters  may,  therefore, be  very  un- 
wholesome, owing  to  organic  or  other  impurity, 
if  the  manufacturer  has  not  been  scrupulously 
careful  as  to  the  source  and  condition  of  the 
water  used.  Supposing,  then,  that  the  water  is 
pure,  the  risk  is  contamination  with  lead,  for  car- 
bonic acid  gas  very  readily  attacks  lead,  and  if  in 
any  part  of  the  apparatus,  used  for  the  manufac- 
ture, a lead  joint  or  a lead  surface  of  any  kind  is 
exposed,  the  water  will  rapidly  dissolve  some  of 
the  metal.  Lead  poisoning  from  such  sources 
are  not  by  any  means  unknown.  Tinned  copper 
cylinders  are  usually  employed  in  the  manufac- 
ture to  prevent  this.  But  further  contamination 
may  arise  from  the  syphons  in  which  aerated 
waters  are  now  so  commonly  sold,  or  gazogenes 
in  which  aerated  waters  in  small  quantities  are 
made  in  households.  The  attachment  of  the 
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glass  tube  which  passes  down  the  inside  of  the 
syphon,  being  often  made  of  pewter,  leads  to 
this  risk. 

The  detection  of  lead  in  aerated  water  may 
be  made  in  the  way  noted  (on  p.  648)  for  its 
detection  in  water. 

Mineral  Waters. — These  being  medicines 
rather  than  beverages,  are  discussed  in  the  part 
devoted  to  drugs. 

TEA,  COFFEE,  COCOA,  CHOCOLATE,  &c. 

Tea,  cottee,  cocoa,  and  many  other  substances 
used  for  the  preparation  of  drinks,  have  several 
common  features,  of  which  it  may  be  well  to 
take  gfeneral  notice  before  considering  each  of 
the  substances  in  detail. 

1.  They  all  contain  an  active  principle,  or 
alkaloid,  containing  nitrogen,  akin  to  the  active 
principle  atropin,  of  the  deadly  nightshade 
(belladonna),  akin  to  strychnine,  to  quinine,  and 
to  nicotine,  the  active  principle  of  tobacco.  In 
the  case  of  tea  this  active  principle  is  thein,  in 
the  case  of  coffee  it  is  called  caffein,  and  in  the 
case  of  cocoa,  theobromin,  but  the  two  former 
are  apparently  identical. 

2.  They  all  possess  an  aromatic  oil,  on  which 
the  flavour  or  aroma  of  the  infusion  depends. 
This  oil  does  not  exist  in  the  substances  in  their 
fresh  state,  but  is  produced  in  the  drying  and 
roasting  processes  followed  in  their  preparation 
for  the  market. 

3.  Tea  and  coffee  contain  an  astringent  sub- 
stance, tannin  in  the  case  of  tea,  and  a modifi- 
cation of  tannin  in  the  case  of  coffee.  It  does 
not  exist  in  cocoa,  or  at  least  is  present  only  in 
very  small  quantity. 

4.  Besides  these  there  exists  a variety  of  sub- 
stances which  are  of  no  moment  from  the  point 
of  view  of  those  who  are  considering  their  value 
as  beverages,  however  interesting  they  may  be 
to  the  analytical  chemist.  These  substances  are 
albuminoids,  gum,  dextrin,  fat,  wax,  colouiing 
matters,  woody  fibre,  and  mineral  matters. 

The  active  principle,  aromatic  oil,  and  astrin- 
gent substance  are  worth  fuller  consideration. 

Thein,  or  Caffein,  for  the  two  are  identical, 
was  discovered  in  coffee-berries  in  1820.  It  had 
been  previously  discovered  by  Leeuwenhoeck, 
whose  remarkable  microscopic  work  has  been 
referred  to  on  p.  385,  but  had  been  afterwards 
overlooked.  It  is  found  not  only  in  the  coffee- 
bean  but  also  in  the  leaf  of  the  coffee-plant.  In 
tea  it  was  discovered  in  1827,  but  it  was  not  till 
eleven  years  later  that  the  active  principle  of 
coffee,  which  had  been  called  caffein,  and  that  of 
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tea,  which  had  been  called  thein,  were  found  to  be 
one  and  the  same  substance.  In  1841  the  active 
}>rinciple  of  cocoa  was  discovered.  It  very  much 
resembles  thein.  It  is  owing  to  the  presence  of 
this  active  jirinciple  that  all  these  substances 
possess  their  stimulating  yiroperty.  Other  sub- 
stances used  in  a similar  way  to  tea,  coffee 
leaves,  for  example.  Mate  or  Paraguay  tea,  and 
the  kola-nut,  also  possess  the  same  active  prin- 
ciple as  tea.  “ It  is  remarkable,”  says  Attfield, 
who  discovered  the  presence  of  thein  in  the 
kola-nut,  “that  the  instinct  of  man,  even  in  his 
savage  state,  should  have  led  him  to  select,  as 
the  bases  of  common  beverages,  just  the  foui 
or  five  plants  which  out  of  many  thousands  a.re 
the  only  ones,  so  far  as  we  know,  containing 
thein.” 

Thein  can  be  obtained  in  fine  white  needle- 
shaped  crystals,  and  may  be  easily  separated  by 
anyone  who  cares  to  take  a very  little  tiouble. 
Put  a few  finely-powdered  leaves  into  the  bot- 
tom of  a clean  cold  test-tube,  add  a little  water, 
and  boil  over  a spirit-lamp  till  the  water  is 
nearly  all  driven  oft.  Add  a pinch  of  diy  mag- 
nesia, and  mix  with  the  leaves,  with  the  aid  of 
a glass  rod,  into  a sort  of  paste.  Then  gently 
warm  the  bottom  only  of  the  tube  in  the  flame 
of  the  spirit-lamp.  The  thein  will  be  driven 
off  and  will  be  deposited  on  the  upper  cold  part 
of  the  tube  in  fine  needles,  whei’e  the  naked  eye 
will  be  able  to  perceive  them,  and  a magnifying- 
glass  will  make  them  very  distinct.  The  same 
process  may  be  carried  out  in  a tea-spoon  over 
a c^as  flame,  a slip  of  cold  glass  being  held  over 
the  spoon  to  condense  the  crystals. 

Thein  has  no  smell  but  a slightly  bitter  taste. 
Its  effects  upon  the  healthy  human  body  have 
been  tested  directly.  In  small  doses  it  acceleiates 
the  pulse  and  the  breathing,  and  quickens  ordi- 
nary muscular  movements.  It  increases  the  action 
of  the  skin,  and  apparently  also  of  the  kidneys. 
It  also  excites  the  nervous  system,  quickening 
thought.  In  fact  it  produces  in  small  doses 
those  effects,  the  experience  of  which  has  led 
a cup  of  tea  to  be  the  unfailing  resort  as  a 
cheering  and  gently-stimulating  beveiage.  It 
diminishes  the  tendency  to  sleep  and  removes 
some  forms  of  headache.  In  large  doses  it 
acts  as  a poison,  producing  nervous  excitement, 
trembling  of  hands  and  arms,  and  restlessness, 
and  ultimately  narcotic  effects.  A dose  of  4 
grains  is  fatal  to  a cat,  nervous  symptoms  being 
prominent.  A full  tea-spoonful  of  tea  would 
yield  from  1 to  3 grains  of  thein — probably  on 
an  average  about  2^  grains. 

Theobromin  is  chemically  related  to  thein.  Its 
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jioisonous  action  is  not  so  pronounced,  though 
15  grains  proved  poisonous  to  kittens. 

The  aromatic  oil  of  tea  is  of  a citrin-yel- 
low  colour,  with  a strong  aroma  of  tlie  tea.  It 
is  produced  in  the  drying  of  the  tea,  by  some 
unknown  chemical  change  the  processes  induce. 
Tlie  oil  is  volatile.  In  the  case  of  coffee  it  is 
produced  during  the  act  of  roasting;  and  if  the 
roasting  be  unskilfully  done,  the  oil  produced 
may  be  driven  off.  Persons  who  roast  their 
own  beans  require  a little  practice  to  enable 
them  to  hit  the  point  when  the  highest  degree 
of  flavour  has  been  produced,  and  the  least  given 
off.  Many  people  wonder  why  the  coffee  gave 
out  such  a delicious  odour  when  being  roasted, 
and  why  the  infusion  wtis  so  devoid  of  flavour 
— the  reason  being  that  they  had  dissipated  the 
essential  oil  in  the  atmosphere.  The  essential 
oil  of  cocoa  is  also  a product  of  the  roasting.  It 
is  contained  in  smaller  amount  than  in  tea  or 
coffee.  The  action  of  the  aromatic  oils  has  not 
been  very  thoroughly  investigated,  but  John- 
ston thinks  that,  besides  conferring  the  aroma 
on  the  tea,  coffee,  &c.,  it  most  likely  exercises  a 
narcotic  influence,  rendered  probable  by  many 
known  facts.  “Among  these  I mention  the 
headaches  and  giddiness  to  which  tea-tasters 
are  subject,  the  attacks  of  paralysis  to  which, 
after  a few  years,  those  who  are  employed  in 
packing  and  unpacking  chests  of  tea  are  found 
to  be  liable;  and  the  circumstance  that,  in  China, 
tea  is  rarely  used  till  it  is  a year  old,  because  of 
the  peculiar  intoxicating  property  which  new 
tea  possesses.  The  effect  of  this  keeping  upon 
tea  must  be  chiefly  to  allow  a poi'tion  of  tlie 
volatile  ingredients  of  the  leaf  to  escape.  And 
lastly,  that  there  is  a powerful  virtue  in  this 
oil  is  rendered  probable  by  the  fact,  that  the 
similar  oil  of  cotlee  has  been  found  by  experi- 
ment to  possess  narcotic  properties.”  Tlie  essen- 
tial oil  of  coffee  gently  stimulates  the  skin  and 
bowels,  and  also  the  nervous  system. 

The  astringent  constituent  of  tea  is  tannin, 
a constituent  also  of  oak  bark  and  many  other 
plants.  It  is  this  ingredient  which  produces 
the  bitter  astringent  taste,  so  well  marked  spe- 
cially in  a long-standing  infusion.  It  also  con- 
fers upon  tea  somewhat  of  a constipating  effect, 
more  notable  when  tea  is  used  strong  and  dark. 
It  has  been  supposed  to  be  the  tannin  also 
which  makes  tea  rather  apt  to  produce  indiges- 
tion, but  Dr.  Roberts  of  Manchester  is  inclined 
to  think  that  this  property  is  due  to  other  acid 
constituents,  and  not  to  the  tannin.  It  is  quite 
certain,  however,  that  if  strong  black  tea,  long 
infused,  be  habitually  taken,  the  tannin  exer- 


Fig. 263.— Thea  Tiridis. 


cises  an  injurious  influence  on  the  mucous  mem- 
brane of  the  stomach,  owing  to  its  astilngent 
action.  Catfeic  or  caffeo- tannic  acid  is  the 
modification  in  which  the  astringent  principle 
is  present  in  cofi'ee,  though  it  is  contained  in 
considerably  le.ss  quantity  than  the  tannin  of 
tea.  In  some  cocoas  tannin  is  present  in  ex- 
ceedingly small  amount,  and  in  others  appa- 
rently not  at  all. 

We  shall  now  consider  tea,  coffee,  &c.,  sepa- 
rately, their  general  features,  possessed  in  com- 
mon, having  been  noted. 

Tea  is  the  product  of  a plant,  Thea  sinensis, 
belonging  to  a section  of  the  genus  Camellia, 

of  the  natural  or- 
der Columniferce,  of 
which  there  are 
tlr  ee  main  varie- 
ties, Thea  viridis 
(Fig.  263)'and  Thea 
hohea  (Fig.  264), 
native  to  Bengal 
and  parts  of  China, 
and  Thea  assam- 
ica,  native  to  As- 
sam. The  two  for- 
mer sujiply  the 
China  teas,  and  the  latter  Indian  teas.  The 
plant,  it  is  believed,  w’as  really  introduced  to 
China  from  India,  as  early  as  the  sixth  cen- 
tury of  the  Christian  era.  In  the  eighth  cen- 
tury it  was  introduced 
to  Japan,  and  in  the 
beginning  of  the  seven- 
teenth to  Europe,  and 
about  the  middle  of 
the  seventeenth  cen- 
tury it  reached  Bri- 
tain. The  plant  is  a 
1 lardy  evergreen  flower- 
ing shrub,  five  or  six 
feet  high,  though  by 
cropping  the  upward 
growth  is  kept  down 
to  about  three  feet,  and  the  lateral  growth 
thus  encouraged.  If  left  alone  it  would  grow  to 
tlie  dimensions  of  a tree.  The  jilant  is  grown 
from  seed,  sown  in  Mai'ch,  the  seed  being  kept 
during  the  previous  winter  in  moist  earth.  The 
year-old  shrubs  are  planted  out  in  rows,  a space 
of  three  or  four  feet  intervening  between  each 
row.  Tlie  leaves  are  not  removed  till  the  fourth 
or  fifth  year.  Thereafter  three  or  four  crops 
are  taken  each  year,  the  first  in  earl}’-  spring, 
the  second  at  the  beginning  of  May,  the  third 
about  the  middle  of  June,  and  the  fourth  in 
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August.  The  first  leaves,  however,  are  the  finest, 
and  have  the  most  delicate  fiavour.  The  leaves 
of  the  later  gatherings  are  larger,  more  woody 
and  hitter.  The  qualities  of  tea  vary  much, 
according  to  the  period  of  the  gathering,  and 
according  to  the  climate,  soil,  and  other  circum- 
stances, the  preparation  of  the  leaves  for  the 
market  very  materially  affecting  the  quality. 
The  leaves  are  plucked  by  hand,  women  and 
girls  being  employed  in  the  work.  Four  pounds 
of  the  green  leaves  yield  one  pound  of  dried 
tea.  The  mode  of  treating  the  fresh  leaves  de- 
pends on  whether  green  tea  or  black  is  to  be 
produced,  the  diti'ereuce  being  one  simply  of 
preparation.  To  obtain  green  tea,  the  fresh 
leaves  are  spread  out  in  thin  layers  on  flat  bam- 
boo trays  for  from  one  to  two  hours,  to  allow 
them  to  dry  slightly.  They  are  then  thrown 
into  roa.sting- pans,  heated  over  a wood  fire, 
where  they  are  moved  rapidly  about  and  be- 
come moist  and  flaccid  and  give  off  considerable 
vapour.  In  a few  minutes  they  are  transferred 
to  a table,  where  they  are  rolled  by  hand.  A 
second  fime  they  are  put  into  the  pan,  over  a 
slow  charcoal  fire,  in  which  they  are  kept  in 
rapid  motion  by  hand,  and  in  from  an  hour  to 
an  houi’  and  a half,  perhaps  after  a second  loll- 
ing, tliey  are  finished.  They  are  of  a green 
colour,  which  subsequently  brightens,  the 
change  of  colour  to  black  being  prevented  by 
the  rapid  roasting.  Thereafter  the  tea  is  win- 
nowed and  separated  into  the  various  qualities 
and  retired.  When  it  is  desirable  to  produce 
black  tea,  the  leaves  are  allowed  to  lie  in  heaps 
for  twelve  hours  or  so,  during  which  a species 
of  fermentation  occurs,  which  changes  the  na- 
tural hue  of  the  leaf  to  a dark  colour.  There- 
after the  various  j)rocesses  of  drying,  rolling, 
and  roasting  are  carried  out.  The  processes 
are  thus  described  : — The  leaves,  after  being 
brought  in  from  the  plantation,  “ are  spread  out 
upon  large  bamboo  mats  or  trays,  and  are  al- 
lowed to  lie  in  this  state  for  a considerable  time. 
If  they  are  brought  in  at  night  they  lie  till  next 
morning.  The  leaves  are  next  gathered  up  by  the 
workman  with  both  hands,  thrown  into  the  air, 
and  allowed  to  separate  and  fall  down  again. 
They  are  to.ssed  about  in  this  manner,  and 
slightly  beat  or  patted  with  the  hands  for  a 
considerable  space  of  time.  At  length,  when 
they  become  soft  and  flaccid,  they  are  thrown  in 
heaps,  and  allowed  to  lie  in  this  state  for  about 
an  hour,  or  perhaps  a little  longei.  When  ex 
amined  at  the  end  of  this  time,  they  appear  to 
have  undergone  a slight  change  in  colour,  are 
soft  and  moist,  and  emit  a fragrant  smell.  The 


rolling  process  now  commences.  Several  men 
take  their  stations  at  the  rolling  table  and  di- 
vide the  leaves  among  them.  Each  takes  as 
many  as  he  can  press  with  his  hands,  and  makes 
them  up  in  the  form  of  a ball.  This  is  rolled 
upon  the  rattan-worked  table,  and  gently  com- 
pressed, the  object  being  to  get  rid  of  a portion 
of  the  sap  and  moisture,  and  at  the  same  time 
to  twist  the  leaves.  These,  balls  of  leaves  are 
frequently  shaken  out,  and  passed  from  hand 
to  hand  until  they  reach  the  head  workman, 
who  examines  them  carefully  to  see  if  they  have 
taken  the  requisite  twist.  When  he  is  satisfied 
of  this,  the  leaves  ai’e  removed  from  the  rolling 
table,  and  shaken  out  upon  flat  trays,  iintil  the 
remaining  portions  have  undergone  the  same 
process.  In  no  case  are  they  allowed  to  lie  long 
in  this  state,  and  sometimes  they  are  taken  at 
once  to  the  roasting-pan.  The  next  part  of  the 
process  is  exactly  the  same  as  in  the  manipula- 
tion of  green  tea.  The  leaves  are  thrown  into 
an  iron  pan,  where  they  are  roasted  for  about 
five  minutes,  and  then  rolled  upon  the  rattan 
table.  After  being  rolled  the  leaves  are  shaken 
out,  thinly,  on  sieves,  and  exposed  to  the  air  out 
of  doors.  A framework  for  this  purpose,  made 
of  bamboo,  is  generally  seen  in  front  of  all  the 
cottages  among  the  tea  hills.  The  leaves  aie 
allowed  to  remain  in  this  condition  for  about 
three  hours:  during  this  time  the  workmen  are 
employed  in  going  over  the  sieves  in  rotation, 
turning  the  leaves  and  separating  them  from 
each  other.  A fine  dry  day,  when  the  sun  is 
not  too  bright,  seems  to  be  preferred  for  this 
part  of  the  ojieration.  The  leaves  having  now 
lost  a large  portion  of  their  moisture,  and  hav- 
ing become  considerably  reduced  in  size,  are  re- 
moved into  the  factory.  They  are  ])ut  a second 
time  into  the  roasting-pan  for  three  or  four 
minutes,  and  taken  out  and  rolled  as  befoie. 
The  charcoal  fires  are  now  got  ready,  a tubular 
basket,  narrow  at  the  middle  and  wide  at  both 
ends,  is  placed  over  the  fire.  A sieve  is  dropped 
into  this  tube,  and  covered  with  leav^es,  which 
are  shaken  on  it  to  about  an  inch  in  thickness. 
After  five  or  six  minutes,  during  which  time 
they  are  carefully  watched,  they  are  removed 
froni  the  fire  and  rolled  a third  time.  As  the 
balls  of  leaves  come  from  the  hands  of  the  rollers, 
they  are  placed  in  a heap  until  the  whole  have 
been  rolled.  They  are  again  shaken  on  the 
sieves  as  before,  and  set  over  the  fire  for  a little 
while  longer.  Sometimes  the  last  operation 
namely,  heating  and  rolling — is  repeated  afourth 
time;  the  leaves  have  now  assumed  a dark 
colour.  When  the  whole  have  been  gone  over 
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in  this  mannei’,  they  are  placed  thickly  in  the 
baskets,  which  are  again  set  over  the  charcoal 
fire.  The  workman  now  makes  a hole  with  his 
hand  through  the  centre  of  the  leaves,  to  allow 
vent  to  any  smoke  or  vapour  which  may  rise 
from  the  charcoal,  as  well  as  to  let  up  the  heat, 
which  has  been  greatly  reduced  by  covering  up 
the  fires.  The  tea  now  remains  over  the  slow 
charcoal  fire,  covered  with  a flat  basket,  until  it 
is  perfectly  dry,  carefully  watched,  however,  by 
the  workman,  who  every  now  and  then  stirs  it 
up  with  his  hands,  so  that  the  whole  may  be 
equally  heated.  The  black  colour  is  now  fairly 
brought  out,  but  afterwards  improves  in  ap- 
pearance. The  after  processes,  such  as  sifting, 
picking,  and  refining,  are  carried  on  at  the  con- 
venience of  the  workmen”  (Fortune). 

The  quality  of  tea,  as  has  been  said,  depends 
not  only  upon  soil,  cultivation,  and  preparation, 
but  also  upon  the  picking.  The  first  crop,  con- 
sisting of  the  young  leaves,  just  bursting  or 
barely  expanded,  and  buds,  is  the  finest.  It  is 
called  Pekoe,  which  means  white  down,  or 
Flowery  Pekoe,  because  of  the  fine  hairs  or 
down  clothing  the  leaf.  Congou,  Souchong,  and 
Caper  are  other  qualities  of  black  tea.  “ Caper 
is  in  hal’d  grains,  made  up  of  the  dust  of  the 
other  varieties  cemented  together  by  means  of 
gum.”  Bohea  is  the  commonest  description, 
scarcely  now  found  in  the  market.  Twankay, 
Hyson  Skin,  Young  Hyson,  Hyson,  and  Gun- 
powder are  various  qualities  of  green  tea,  the 
Gunpowder  being  the  finest  quality,  prepared 
from  similar  pickings  to  Pekoe.  Some  of  the 
highest  qualities  of  teas  do  not  reach  the  market 
as  such,  being  kept  for  blending.  Various 
sweet -smelling  plants  are  used  for  scenting 
teas,  the  sweet-scented  olive  for  example,  and 
thus  thei’e  are  scented  Caper,  orange- scented 
Pekoe,  and  so  on. 

The  composition  of  tea  is  stated  by  Koenig 


as  follows: — 

Water 

Thein 

Essential  oil... 

...  -67  „ 

Tannin 

...  12-36  „ 

Nitrogenous  substances 

...  21-22  „ 

Fat,  colouring  matter : wax, 

} 10-75  „ 

gum,  dextrin 

Other  non-nitrogenous  sub- 

} 16-75  „ 

stances  ... 

Woody  fibre .. 

Ash 

In  other  analyses  the  thein  is  stated  as  2’0  per 
cent,  2 5 per  cent,  3 per  cent,  and  even  more, 
the  quantity  varying  with  the  quality  of  the 
plant,  and  in  the  same  way  the  quantity  of  the 


essential  oil  varies,  while  the  tannin,  accoi’ding 
to  some,  is  as  high  as  15  per  cent.  It  is  worthy  of 
notice  that  the  quantities  of  the  chief  substances 
vary  with  the  age  of  the  tea  leaf,  the  young 
leaves  containing  more  water,  but  also  more 
thein  than  the  old  leaves,  while  the  latter  con- 
tained more  tannin  and  salts.  It  is  well  to 
contrast  these  quantities  with  those  of  the  same 
constituents  iii  coffee  and  cocoa,  in  the  former 
of  which  the  thein  scarcely  reaches  1’5  per  cent, 
in  some  kinds  falling  as  low  as  ’6  per  cent,  while 
the  aromatic  oil  is  only  about  a x^y^th  per  cent, 
and  the  tannin  may  reach  only  4 per  cent,  while 
in  the  latter  the  theobromin  is  1’5  per  cent, 
and  the  aromatic  oil  is  too  small  in  quantity  to 
be  stated. 

The  nitrogenous  substances,  it  might  be  sup- 
posed, would  be  of  value  as  food;  but  it  must 
be  remembered  that  only  an  infusion  of  the 
leaf  is  commonly  used,  and  that  in  boiling  water 
the  large  proportion  of  albuminoids  is  insoluble, 
so  that  they  are  not  consumed  in  any  quantity. 
It  has  been  found,  for  example,  that  half  a pint 
of  tea,  made  from  a large  tea-spoonful  of  the 
dry  tea,  will  dissolve  only  about  38  grains  of 
the  material  of  the  leaf,  of  which  the  tannin  is 
stated  at  about  grains,  and  the  thein  2^ 
grains,  while  the  mineral  substances  would  be 
about  6 grains,  leaving  only  22  grains  as  the 
total  of  gummy,  sugary,  and  nitrogenous  sub- 
stances extracted.  The  value  of  these  22  grains 
is,  of  course,  not  worth  considering.  The 
mineral  substances  consist  principally  of  potash 
salts,  magnesia  and  lime  salts,  phosphoric  acid 
being  also  present  in  considerable  amount. 

The  Value  of  Tea  as  a Food-stuff.  As  an 
example  of  the  composition  of  a cup  of  tea,  and 
an  illustration  of  its  valueless  character  as  a 
food-stuff,  that  is  as  supplying  anything  for  the 
repair  of  wasted  tissue  and  yielding  of  energy 
for  work  or  heat,  I quote  the  following  table 
from  Attfield; — 

Constituents  of  One  Cup  {seven  ounces  of  Tea)  containing 
average  amounts  of  Cream  oz.)  and  Sugar  (100  grains). 


Grains. 

Cheesy  matter  from  the  cream 5 

Fat  and  milk  sugar  ,,  ,,  30 

Added  sugar 100 

Mineral  matter  of  the  cream 1 

Extract  of  tea  leaf  (mineral  matter  4^ ; 1 

Total 157 


The  small  quantity  really  derived  from  the 
tea  is  striking;  and  if  one  takes  no  sugar  the 
total  amount  of  dissolved  solids  is  only  57  grains, 

while  ]>robably  half  the  quantity  of  cream 
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stated  here  is  all  that  is  usually  taken.  Tea, 
therefore,  cannot  be  considered  as  yielding  any- 
thino-  in  the  nature  of  nutriment  to  the  body. 

It  is  simply  a pleasant  beverage,  being  used 
entirely  for  the  effects  due  to  its  essential  oil 
and  active  principle.  The  action  of  thein  and 
the  essential  oil,  given  separately,  has  been 
already  considered.  It  has  been  said  that  while 
tea  supplies  no  nutriment  to  the  body,  it  yet 
diminishes  tissue  waste,  and  thus  saves  the  con- 
sumption of  food  to  a slight  extent,  chiefly  by 
the  action  of  the  thein.  Johnston  puts  it  thus: 
“The  introduction  into  the  stomach  of  even  a 
minute  proportion  of  thein — three  or  four  grains 
a-day — has  the  remarkable  effect  of  sensibly 
diminishing  the  absolute  quantity  of  waste  pro- 
ducts of  the  tissues  voided  in  a day  by  a healthy 
man,  living  on  the  same  kind  of  food,  and  en- 
gaged in  the  same  occupation,  under  the  same 
circumstances.  This  fact  indicates  that  the 
waste  of  the  body  is  lessened  by  the  introduc- 
tion of  thein  into  the  stomach — that  is,  by  the 
use  of  tea.  And  if  the  waste  be  lessened,  the 
necessity  of  food  to  repair  it  will  be  lessened  in 
an  equal  proportion.  In  other  words  by  the 
consumption  of  a certain  quantity  of  tea,  the 
health  and  strength  of  the  body  will  be  main- 
tained in  an  equal  degree  upon  a smaller  supply 
of  ordinary  food.  Tea,  therefore,  saves  food- 
stands  to  a certain  extent  in  the  place  of  food 
—while  at  the  same  time  it  soothes  the  body 
and  enlivens  the  mind.”  I have  quoted  this, 
not  because  it  is  a reliable  view  of  the  part 
played  by  tea  in  the  body,  but  because  if  I had 
stated  simply  the  results  of  later  experiments, 
some  who  have  read  Johnston’s  work  might 
think  I had  overlooked  so  pronounced  an 
opinion.  For  his  opinion  is  based  on  a quite 
inadequate  view  of  the  case.  Though  tea  dimin- 
ishes tissue  waste,  it  may  nevertheless  quicken 
the  consumption  of  such  foods  as  yield  energy  for 
work  and  heat.  For  if  the  reader  will  look  back 
to  p.  539  he  will  find  that  the  urea  cast  out  of  the 
kidney  is  taken  as  a measure  of  tissue  waste, 
and  it  is  this  that  Johnston  refers  to,  while  the 
carbonic  acid  gas  given  off  by  the  lungs  is  the 
means  of  estimating  the  consumption  of  fats, 
starches  and  sugars  for  yielding  energy,  and 
this  portion  of  the  case  he  has  entirely  over- 
looked. Now  Dr.  E.  Smith,  subsequent  to  the 
publication  of  the  opinion  I have  quoted,  made 
a series  of  experiments  to  determine  the  effect 
of  tea  on  the  quantity  of  carbonic  acid  given  off 
by  the  lungs.  He  found  in  every  case  that  it 
was  markedly  increased,  and  in  his  paper,  pub- 
lished in  the  Philosophical  Tramactions  of  1859, 


he  states  the  exact  figures.  Now  this  increase 
implies  increased  consumption  in  the  body  of 
the  energy -yielding  foods,  fats,  starches,  &c. 
This  is  quite  consistent  with  the  admitted  fact 
that  tea  quickens  the  movement  of  the  heart 
and  the  rapidity  of  the  breathing,  and  increases 
the  amount  of  heat  given  off  from  the  body  by 
the  gentle  stimulus  to  perspiration.  So  that 
even  though  it  diminishes  the  waste  of  tissue  it 
increases  the  waste  of  fuel,  so  to  speak,  and  the 
result  of  the  whole  is  an  actual  need  for  more 
food.  Dr.  Smith  sums  up  the  case  thus:  “Hence, 
in  reference  to  nutrition,  we  may  say  that  tea 
increases  waste,  since  it  pro'tiiotes  the  tvaiisfor- 
mation  of  food  without  supplying  nutriment, 
and  increases  the  loss  of  heat  without  supplying 
fuel,  and  it  is  therefore  sjiecially  adapted  to  the 
wants  of  those  who  usually  eat  too  much,  and 
after  a full  meal,  when  the  process  of  assimila- 
tion should  be  quickened,  but  is  less  adapted  to 
the  poor  and  ill-fed,  and  during  fasting.  Tea 
is,  then,  to  be  regarded  as  a stimulant,  but  as 
in  no  sense  fitted  to  act  as  or  take  the  place 
of  a food.  As  a stimulant,  however,  it  is  a most 
valuable  agent.  Its  exhilarating  effect,  which 
leaves  no  after  depression,  and  entitles  it  to  the 
praise  of  cheering  without  inebriating,  is  most 
useful  for  those  engaged  in  intellectual  work,  to 
drive  off  drowsiness,  and  aid  in  removing  feel- 
ings of  languor  and  fatigue.  But  it  is  just  those 
excellent  qualities  that  render  it  most  liable  to 
abuse,  when  people  are  led  by  them  to  resoit 
to  it  in  states  of  exhaustion,  when  what  their 
bodies  are  demanding  is  siqqfiies  of  nourishing 
food,  and  when  its  stimulating  properties  are 
used  to  hide  for  the  time  the  inadequacy  of  a poor 
or  improper  meal.  There  can  be  no  manner  of 
doubt  that  the  rapid  growth  of  tea  consumption 
among  the  poorer  classes,  among  many  of  whom 
it  is  found  as  a constituent  of  every  meal,  is 
doing  great  harm  to  their  ])hysical  well-being. 
For  it  is  supplanting  far  more  nourishing  diets, 
than  the  ordinary  tea,  bread  and  butter  and 
bacon,  &c.  can  ever  make,  and  its  cheering  pro- 
perties jirevent  that  fact  being  recognized.  ^ If 
the  meal  be  otherwise  plentiful  and  nourishing, 
there  can  be  no  objection  to  a cup  of  tea  if  such 
is  desired,  and  taken  thus  as  an  adjunct  to  the 
morning  and  evening  meal  it  is  pleasant  to  most 
people.  If  it  is  taken  too  frequently,  however, 
in  too  large  quantities  or  too  strong,  the  in- 
jurious effects  of  thein  and  tannin  begin  to  show 
themselves  in  the  nervousness  and  tremors  or 
in  the  dyspeptic  stomach  of  the  tea-drinker  to 
excess.  These  bad  effects  are  more  speedily 
observed  in  those  who  use  green  teas  constantly. 
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As  a stimulant,  accelerating  muscular  move- 
ment, and  iis  a restorative  during  fatigue,  tea  is 
highly  spoken  of  by  army  medical  officers  and 
generals  wlio  have  commanded  in  the  field. 
Parkes  says  of  it:  “As  an  article  of  diet  for  sol- 
diers tea  is  most  useful.  The  hot  infusion, 
like  that  of  coffee,  is  jjotent  against  both  heat 
and  cold,  is  most  useful  iu  great  fatigue,  espe- 
cially in  hot  climates,  and  also  has  a great  puri- 
fying effect  on  water.  Tea  is  so  light,  is  so 
easily  carried,  and  the  infusion  is  so  readily 
made,  that  it  should  form  thfi  drink  par  excel- 
lence of  the  soldier  on  service.”  There  is  also  a 
belief  that  it  lessens  the  susceptibility  to  ma- 
laria, but  the  evidence  on  this  point  is  imperfect. 

The  influence  of  tea  on  digestion  has  been 
shown  on  p.  603.  Its  slowing  effect  is  supposed 
to  be  due  to  the  tannin,  but  Roberts  believes 
it  to  be  due  to  certain  acids,  and  to  be  got  I'id 
of  by  adding  a pinch  of  soda. 

The  best  way  to  infuse  tea  is  to  pour  boiling 
water  over  the  leaves  in  a hot  cup,  cover  with 
the  saucer,  and  allow  to  stand  from  3 to  5 
minutes.  The  infusion  is  then  poured  off,  and 
no  further  water  should  be  poured  on  in  the  en- 
deavour to  extract  more  from  the  leaves.  “The 
semi-exhausted  leaves  are  thrown  away;  a con- 
noisseur never  ventures  on  a second  brew.”  The 
infusion  so  prepared  has  the  delicate  aroma  of 
the  plant,  but  wants  the  body  and  “grip”  that 
many  people  think  as  desirable  in  tea  as  in 
whisky.  It  is  a method  open  also  to  the  charge 
of  extravagance.  Soft  water  extracts  more 
soluble  materials  than  hard  watei',  and  it  is 
always  proper  to  soften  hard  water  with  a pinch 
of  bicarbonate  of  soda  before  using  it  for  tea. 

Adulterations  of  Tea.— Attfield  says  that 
owing  to  the  vigilance  of  the  custom-house 
officials  adulterated  tea  seldom  or  never  gains 
access  to  Britain,  and  is  rarely,  if  ever  adul- 
terated afterwards;  the  abolition  of  duty  has 
also  favoured  this  state  of  affairs,  though,  of 
course,  very  inferior  qualities  are  sent  to  market 
still.  Formerly,  however,  adulteration  was  ex- 
tensive, leaves  of  other  plants  being  used,  and 
such  foreign  leaves  are  still  found.  The  leaves 
of  Camellia  Sasanqua  and  Chlorantlius  incon- 
spicuus  were  said  to  be  used  in  China,  and  in 
this  country  willow,  sloe,  oak,  valonia  oak,  plane, 
beech,  elm,  poplar,  hawthorn,  elm,  and  horse- 
chestnut  leaves  were  used,  treated  with  gum  and 
catechu  and  coloured.  These  could  be  detected 
by  softening  and  spreading  out  the  leaves  on 
glass  slides  and  observing  the  character  and 
direction  of  the  veins  in  each  leaf.  The  border 
of  the  tea  leaf  is  serrated,  the  primary  veins  run 


out  from  the  midrib  nearly  to  the  border,  and 
then  turn  in,  a distinct  space  between  them  and 
the  border  being  left.  Exhausted  leaves  treated 
with  gum  and  colouring  matter  were  also  used, 
whose  presence  requii’ed  an  aualy.sis  to  show 
their  deficiency  in  thein  and  tannin.  What  the 
Chinese  called  lie-tea  was  also  largely  used  to 
adulterate.  It  consisted  of  the  sweepings  of  the 
tea-houses,  tea-dust,  mixed  with  sand  and  often 
the  magnetic  oxide  of  iron,  and  made  up  into 
different  forms  with  a solution  of  starch,  to  imi- 
tate various  kinds  of  tea,  especially  gunpowder. 
A lens  shows  their  true  characters,  and  when 
some  of  the  lie-tea  is  put  into  hot  water,  the 
binding  material  is  loosened,  and  the  little 
masses  fall  to  pieces,  showing  their  real  nature. 
Tea  and  especially  green  tea  was  also  faced  or 
coloured,  Prussian  blue,  mixed  with  gypsum, 
indigo,  &c.,  were  used  for  this  j)urpose,  the  colour 
being  added  in  the  roasting-])an.  This  was  done 
to  meet  the  demand  for  a uniform  and  prettier 
colour.  The  actual  quantity  of  colour  would  be 
very  little,  a third  or  fourth  of  a grain  of  the 
colouring  matter  per  ounce  of  tea,  but  was  still 
an  undesirable  addition.  It  could  be  detected 
by  shaking  tea  up  with  cold  water  and  throw- 
ing it  on  a piece  of  muslin  over  a glass.  The 
colour  will  pass  through  the  muslin  and  settle 
in  the  bottom  of  the  glass.  The  water  is 
poured  off,  and  the  colouring  matter  obtained. 
Black-lead  was  also  used  for  black  teas.  Dr. 
Hill  Hassall  says  “ It  will  be  a satisfaction 
to  learn  that  the  great  bulk  of  the  ordinary 
black  teas,  the  Congous  and  Souchongs,  con- 
sumed in  this  country,  are  free  from  admixture 
with  foreign  leaves  and  all  other  adulteration. 
The  foreign  leaves,  when  employed,  ai’e  found 
principally  in  very  low-priced  and  much-broken 
teas,  and  iu  the  lower  qualities  of  black  and 
green  gunpowder  teas.” 

Paraguay  Tea  or  Mate  is  prepared  from 
the  leaves  of  Brazilian  holly  {Ilex  paraguay- 
ensis),  wliich  are  dried  and  loasted,  the  whole 
stem  and  bi-anches  being  cut  down  for  the  pur- 
pose. During  the  roasting  the  peculiar  flavour 
is  developed  as  in  tea  and  coffee.  The  stems, 
leaves,  &c.,  are  then  pounded  to  coarse  powder 
in  pits  dug  in  the  earth,  sorted,  packed  iu 
bullock-skins  and  set  in  the  sun  to  dry.  There 
are  various  qualities  of  it  sold,  according  as  it 
consists  mainly  of  new  leaves  and  young  shoots, 
or  leaves  without  twigs  and  stalks,  or  large  old 
leaves  with  twigs  and  fragments  of  wood. 
Mate  contains  on  an  average  D3  per  cent  of 
thein,  16  per  cent  of  tannin,  and  a very  small 
fraction  of  aromatic  oil. 
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COFFEE. 


[Sect.  11. 


For  the  preparation  of  the  infusion  boiling 
water  is  poured  on  a tea-spoonful  of  the  powdered 
leaves  in  a cup,  a little  sugar  is  added,  and  the 
liquid  is  sucked  through  a reed  called  a “ boni- 
billa.”  It  has  a narcotic  action  on  the  nervous 
system,  and  seems  also  to  possess  restorative 
and  refreshing  properties,  valuable  after  great 
fatigue.  It  is  used  very  extensively  in  Peru, 
Paraguay  and  Brazil,  and  people  become  as 
addicted  to  it  as  opium-eaters  to  their  drug. 

Bohemian  Tea  is  prepared  in  Bohemia  from 
the  leaf  of  the  common  Gromwell  {Lithospermum 
officinale),  of  the  borage  order  of  plants.  It  is 
used  for  adulterating  ordinary  tea,  but  contains 
/none  of  the  active  ingredients  of  ordinary  tea. 

Coffee  is  prepared  from  the  seed-beans  of  the 
• cotfee  plant,  Caffea  arahica,  of  the  natural  order 
Cinchonacece,  the  same  order  which  yields  the 
tree  from  which  Peruvian  bark,  quinine,  ipeca- 
cuanha, &c.,  are  prepared. 

The  tree  is  small,  shrub- 
like (Fig.  265),  and  a na- 
tive of  Abyssinia.  It  was 
introduced  into  Arabia 
in  the  fifteenth  century, 
and  the  first  cofFee-shop 
was  opened  in  London  in 
1652.  The  plant  is  sown 
in  nurseries,  transplanted 
when  six  months  old, 
comes  into  full  bearing  in 
three  years,  and  bears 
under  favourable  circum- 
stances for  twenty  years. 

It  is  now  extensively  ( 

Ceylon,  the  East  and 
Central  America.  The  fruit  of  the  coffee  tree, 

which  presents  a superficial  resemblance  to  a 
red  cherry,”  contains  two  seeds,  from  which  the 
pulp  and  covering  are  stripped,  and  which  are 
then  dried.  It  requires  roasting  for  the  devel- 
opment of  the  powerful  volatile  and  aromatic 
nil,  which  gives  the  coffee  its  flavour,  and  which 
is  not  present,  as  such,  previous  to  roasting. 

The  composition  of  Coffee  is  given  by 
Church  as  follows : — 


Wof..-  5-0  per  cent. 

Thein  (Caffein) 

0-6  „ 

4-0  „ 

15-0  „ 

Gum,  Colouring  Matter, 

&c.,  and 

other  extractives 

36-4  „ 

The  contrast  between  the  amount  of  thein 
and  tannin  in  coffee  and  the  amount  in  tea  has 


been  already  commented  on.  The  aromatic  oil 
is  in  so  infinitesimal  quantity  that  it  has  not 
been  mentioned  in  the  above  analysis.  Yet 
though  it  is  in  so  small  a quantity  as  to  be  with 
difficulty  estimated,  one  part  in  fifty  thousand, 
it  is  in  this  that  the  commercial  value  of  the 
coffee  depends.  If  the  oil  could  be  bought  for 
the  purpose  of  imparting  the  flavour,  so  as  to 
add  to  the  value  of  coffees  of  inferior  aroma,  it 
would,  according  to  Payen,  be  worth  .£100  ster- 
ling an  ounce.  This  oil  appears  to  be  developed 
by  roasting  to  a greater  extent  in  old  than  in 
new  beans.  All  kinds  of  coffee-beans  improve 
in  their  flavour  by  keeping,  the  small  Mocha 
berries  ripening  in  three  years,  but  it  is  said 
that  the  coffee-beans  with  poorest  flavour  will, 
if  kept  for  a sufficiently  long  time,  ten  to  four- 
teen years,  acquire  as  good  a flavour  as  the 
best. 

In  the  process  of  roasting,  the  berries  swell 
and  lose  weight,  112  pounds  of  raw  coffee  being 
reduced  to  92  pounds  of  roasted  coffee.  A 
chestnut-brown  colour  should  be  produced  by 
roasting,  a burnt  flavour  being  produced  when 
the  process  is  overdone.  Boasted  coffee  loses 
its  aroma,  if  exposed  to  the  air,  and  this  it  will 
do  completely  in  two  to  four  mouths.  The 
coffee-drinker  always  prefers  his  coffee  freshly 
roasted  and  ground.  The  infusion  may  be  pre- 
pared much  as  tea  is.  Boiling  drives  off  some 
of  the  aromatic  oil,  and  makes  the  infusion  de- 
ficient in  flavour,  while  less  than  boiling  does 
not  extract  from  the  ground  coffee  all  that 
niifdit  be.  It  has,  therefore,  been  recommended 
that  the  “grounds”  from  a previous  infusion 
should  be  kept,  that  when  a fresh  sup])ly  of 
coffee  is  to  be  prejiared,  these  “grounds”  should 
be  well  boiled  in  water,  and  the  hot  decoction 
thus  obtained  poured  over  the  fresh  coffee,  and 
be  allowed  to  stand  for  from  five  to  fifteen 
minutes,  and  then  poured  off,  the  “grounds  of 
this  being  retained  for  the  next  infusion.  Thus 
both  body  and  flavour  would  be  secured.  Coffee 
yields  more  extractives  to  soft  than  to  liai'd 
water ; to  the  latter  a pinch  of  bicarbonate  of 
soda  should  be  added. 

Constituents  of  a Brealfast-cupfid  of  Coffee  leith  f oz.  of 


Cream  and  | oz.  Sugar. 

Grains. 

Cheesy  matter  from  the  eream Ih. 

Fat  with  sugar  from  milk  and  from  seed  41 

Added  sugar 

Extract  from  coffee  seed  (mineral  11;  1 52 

organic  41) 

Mineral  matter  in  cream 

Total 242 


Fig.  265.— Coffee  Plant 
(Caffea  arahica). 

cultivated  in  Arabia, 
jst  Indies,  Brazil,  and 
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The  action  of  coffee  upon  the  body  is 
similar  to  that  of  tea.  It  does  not  supply  any 
nutriment  worth  considering,  as  the  table  show- 
ing the  constituents  of  a cup  of  coffee  indicates. 
Containing  as  it  does  less  thein,  more  can  be 
consumed  than  of  tea,  and  the  marked  decrease 
in  the  amount  of  tannin  renders  it  less  liable  to 
interfere  with  digestion.  It  was  supposed  that 
coifee  diminished  tissue  change,  as  had  also  been 
allecfed  of  tea.  This  has  been  shown  to  be  inac- 
curate.  It  acts  as  a stimulant  upon  the  nervous 
system,  and  upon  the  heart,  and  it  increases  the 
rate  of  breathing,  and  the  amount  of  carbonic 
acid  expelled.  It  acts  also  upon  the  kidneys, 
increasing  the  amount  of  water  expelled  by  these 
organs.  It  tends  also  to  pi’oduce  a I’elaxing  effect 
upon  the  bowels,  while  the  effect  of  tea  is  rather 
binding.  The  active  principle,  thein  or  caffein, 
is  an  excellent  remedy  for  nervous  headache, 
given  in  from  1 to  3 grain  doses.  In  excessive 
doses  coffee  acts  injuriously  upon  the  nervous 
system  as  does  tea,  producing  brain  excitement, 
nervous  tremors,  and  wakefulness. 

Coffee  is  especially  useful  during  fatigue,  as 
it  invigorates  without  producing  depression 
later;  and  it  has  mai’ked  power  in  relieving  the 
feeling  of  hunger.  It  readily  induces  indiges- 
tion in  the  case  of  the  dyspeptic,  but  not  so 
readily  as  tea.  Its  stimulating  effects  are  very 
useful  in  opium-poisoning,  in  nervous  headache, 
and  in  other  conditions.  It  often  relieves  the 
spasm  of  asthma. 

Chieopy  is  commonly  added  to  coffee  to  give 
it  increased  “body.”  This  is  the  root  of  the 
wild  succoi’y  or  wild  endive  {Cichorium  Inty- 
bus),  belonging  to  the  natural  order  Compositse, 
as  do  the  dandelion  and  lettuce.  It  is  exten- 
sively cultivated  in  Germany,  Holland,  and  Bel- 
gium for  this  purpose.  It  grows  wild  in  Britain, 
by  the  roadside,  blossoming  with  pale-blue  flow- 
ers in  August  and  September,  the  stem  rising 
from  1 to  3 feet  in  height.  It  has  a long  tap- 
root like  parsnip,  white  and  fleshy,  containing 
a milky  bitter  juice.  The  root  is  used  before 
the  blossoms  ai’e  due,  being  cut  into  pieces, 
kiln-dried,  roasted  in  revolving  iron  cylinders, 
with  lard  to  the  extent  of  2 lbs.  for  every 
hundredweight  of  the  dried  root,  and  ground. 
Thus  prepared  it  markedly  resembles  coffee, 
and  contains  a volatile  oil  giving  aroma,  but 
not  of  the  chai'acter  of  the  volatile  oil  of  coffee, 
and  it  contains  some  bitter  material,  but  no 
such  tannic  acid  as  is  found  in  coffee  and  no 
caffein.  It  gives  increased  colour  to  coffee  and 
strengthens  the  flavour,  and  its  addition  is  de- 
sired by  many  people.  In  Germany  it  is  much 


used,  as  much  as  5 lbs.  per  head  of  the  popula- 
tion being  consumed  in  Belgium.  It  is  not  un- 
wholesome, if  used  in  small  quantities,  but  it 
appears  to  act  upon  the  bowels,  tending  to  pro- 
duce diarrhoea,  and  is  apt  to  cause  pain  in  the 
stomach,  flatulence,  &c.  The  presence  of 
chicory  in  coffee  can  be  detected  by  pouring 
some  of  the  coffee  on  cold  water  in  a wine-glass. 
Coffee  floats  for  a long  time,  whereas  chicory 
sinks  at  once.  Moreover,  coffee  does  not  colour 
cold  water,  and  chicory  does. 

Chicory  is  itself  adulterated,  roasted  corn, 
wheat,  beans,  acorns,  mangold-wurzel,  dande- 
lion-i’oot,  and  various  I’ed  earths  being  used  for 
this  purpose. 

Coffee  leaves  have  long  been  used  in  the 
Eastern  ArchijDelago  to  yield  a kind  of  tea. 
The  leaves  are  roasted  over  a clear  fire,  then 
separated  from  the  twigs,  from  which,  after  a 
second  roasting,  the  bark  is  removed  and  mixed 
with  the  leaves.  They  make  a clear  brown  in- 
fusion, which  is  drunk  with  cream  and  sugar 
like  tea,  and  have  a fragrant  odour  resembling 
a mixture  of  tea  and  coffee.  In  Sumati’a  this 
forms  “ the  only  beverage  of  the  whole  popula- 
tion,” being  jDreferred  to  the  infusion  of  the 
bei’ry.  The  leaves  contain  per  cent  of  thein, 
as  well  as  a volatile  oil,  and  some  astringent 
substance.  According  to  Dr.  E.  Smith,  the  in- 
fusion does  not  excite  either  the  pulse  or  breath- 
ing, but  decreases  both ; and  he  accordingly 
thinks  there  is  no  probability  of  them  sup- 
planting either  tea  or  coffee  in  the  duty  they 
perform  in  the  human  body. 

Cocoa  (Eig.  266)  is  the  seed  of  a tree,  the  Theo- 
hroma  Cacao,  native  to  Mexico,  West  Indies,  and 

South  America,  and  it  is 
chiefly  grown  in  Brazil, 
Guiana,  and  Trinidad. 
Forests  of  it  are  grown 
in  Demerara;  it  belongs 
to  the  natural  order 
Byttneriace^e.  The  fruit 
of  the  tree  is  of  the  shape 
of  a small  cucumber,  and 
contains  a sweetish  ])ulp, 
in  which  50  to  100  seeds 
are  imbedded,  arranged 
in  row’s,  wdth  jiartitions 
between  them.  The  ripe  fruit  is  collected  in 
heaps  on  the  ground  or  in  earthen  vessels,  during 
w’hich  it  undergoes  a fermentive  change,  wdiich 
develops  an  aromatic  smell,  and  becomes  soft. 
The  seeds  are  then  removed,  cleaned,  and  dried 
in  the  sun.  They  are  dark-brown  in  colour,  and 
almond  shaped.  For  use  they  are  roasted  in 


Fig.  266.— Cocoa  ( Tkeohroma 
Cacao). 
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iron  cylinders,  which  develops  the  aroma.  De- 
prived of  the  husks  and  simply  crushed,  they 
form  cocoa-nibs,  the  purest  kind  of  cocoa 
obtainable.  The  bean,  after  roasting,  is  also 
crushed  under  hot  rollers,  mixed  with  sugar  and 
flavouring  materials,  and  formed  into  a paste, 
called  chocolate.  Or  the  ground  cocoa  is  mixed 
with  sugar,  starch,  or  other  ingredients,  and  sold 
as  soluble  cocoa,  rock  cocoa  and  flake  cocoa 
being  produced  in  a similar  way.  In  the  in- 
ferior cocoas  there  is  some  of  the  husk,  ground 
down  as  finely  as  possible  and  added  to  the 
ground  bean. 

The  composition  of  cocoa  shows  some  very 
important  differences  fi’om  that  of  tea  and  coffee. 


Water 6'0 

Theobromin  1'5 

Fat  (Cocoa  Butter) 50 ‘0 

Starch 10 ‘0 

Albuminous 18‘0 

Gum 8'0 

Colouring  Matter 2 '6 

Fibre,  &c 0'3 

Saline 3 ’6 


Of  the  above  constituents  the  most  notable  are 
the  theobromin  and  fat.  The  former  has  been 
already  noticed,  in  considering  thein,  &c.(p.  654). 
There  is  no  statement  of  aromatic  oil  or  tannin, 
the  quantities  of  these  substances  being  exces- 
sively minute.  The  remarkable  feature  is  the 
large  quantity  of  fat,  cocoa- butter,  or  oil  of 
theobromin.  It  is  about  the  consistency  of  tal- 
low, yellowish- white,  with  the  marked  odour  of 
chocolate,  and  a pleasant  taste.  It  keeps  for  any 
length  of  time,  when  pure,  always  retaining  its 
ao"reeable  odour,  and  on  this  account  it  is  used 
by  druggists  as  a basis  for  suppositories. 

Value  of  Cocoa.— The  fat,  as  well  as  the 
albuminous,  gummy  and  starchy  constituents, 
make  cocoa  highly  valuable  as  a food-stuff.  Foi 
it  is  to  be  remembered  that  the  preparation  of 
cocoa  for  use  is  of  a different  kind  Horn  tea  or 
coffee.  If  an  infusion  only  were  u.sed,  as  is  the 
case  with  the  latter,  these  constituents  would  be 
of  as  little  importance  as  the  albuminoids  of  tea 
and  coffee.  But  it  is  not  an  infusion  that  is 
employed,  but  a simple  mixture  with  water,  so 
that  the  whole  of  the  ground  cocoa  is  introduced 
into  the  body.  This  is  a point  of  very  great 
importance.  When  it  is  duly  considered  it  is 
evident  that  cocoa  possesses  a very  high  value 
as  a food-stuff.  Deference  to  the  table  shows 
that  no  less  than  86  per  cent  is  of  value  for  the 
repair  of  tissue  or  the  liberation  of  energy,  the 
high  value  of  fat  for  the  latter  being  borne  in 
mind.  About  14  ounces  of  each  pound  consists 


of  useful  material.  It  is  indeed  a food  rather 
than  a beverage;  but,  at  the  same  time,  the 
theobromin  and  minute  quantity  of  aromatic  oil 
give  it  qualities  of  a stimulating,  fatigue-remov- 
ing, and  invigorating  character,  similar  in  char- 
acter to,  though  not  so  pronounced  in  amount 
as,  those  of  tea  and  coffee.  It  is  to  be  noticed, 
however,  that  the  nibs  are  used  in  a way  to  pro- 
duce rather  an  infusion  with  properties  like  tea 
or  coffee.  They  are  gently  boiled  in  water  for  a 
couple  of  hours,  the  liquid  ])ortion  is  then  ])oured 
off,  and  the  undissolved  parts  of  the  nibs  thrown 
out.  This  method  of  preparation  dissolves  only 
part  of  the  seed,  and  the  beverage  produced  falls 
far  short,  in  nutritive  qualities,  of  the  material 
made  by  mixing  the  cocoa  ground  to  a fine  pow- 
der with  boiling  water. 

There  is  now  in  the  market  a very  large  num- 
ber of  prepared  ground  cocoas,  of  exceedingly 
delicate  flavour  and  of  great  nutritive  value — 
Van  Houten’s,  Tulloch’s  Pure  Dutch  Cocoa, 
Fry's  Pure  Cocoa,  and  so  on.  It  would  be  the 
greatest  possible  benefit  to  many  if  they  would 
substitute  cocoa  for  tea  or  coffee  at  least  once  a 
day. 

The  quantity  of  fat  present  in  cocoa  makes  it 
feel  rather  heavy  and  somewhat  difficult  of  di- 
gestion to  many.  Hence  the  manufacturers  of 
prepared  cocoa  endeavour  to  reduce  the  quan- 
tity of  fat,  either  simply  by  abstracting  some  of 
it  and  leaving  the  cocoa  otherwise  unaltered, 
which  is  the  preferable  way,  or  by  diluting  the 
cocoa  with  sugar,  or  starch,  or  other  similar  sub- 
stance, various  kinds  of  sugar  and  starches  being 
emjfloyed  for  the  purpose.  In  some  of  the  cocoas 
in  the  market  it  is  said  there  is  not  moi’e  than  30 
per  cent  of  pure  cocoa,  the  rest  being  additions  of 
sugar,  starch,  &c.,  with  colouring  matter.  Such 
additions  are,  ])roperly  speaking,  adulterations. 
To  such  prepared  or  diluted  cocoas,  where  the 
dilution  is  acknowledged  and  its  extent  duly 
stated  on  the  label,  there  is  no  serious  objection, 
but  they  ought  not  to  be  sold  under  the  name 
of  ])ure  cocoa,  homeopathic  cocoa,  dietetic  cocoa, 
or  the  like. 

The  adulteration  of  cocoa  with  arrow -root, 
potato  starch,  and  other  starches,  can  readily  be 
detected  by  means  of  the  microscope  (see  p.  598). 

It  may  be  remarked  that  if  cocoa  is  diluted 
with  sugar  simply,  the  cocoa  needs  only  the 
addition  of  boiling  water;  but  if  it  has  been 
diluted  with  .starch,  the  simple  addition  of  boil- 
ing water  will  not  properly  cook  the  starch,  will 
not  render  it  soluble,  and  such  cocoa  would  be 
rendered  more  digestible  by  boiling  for  a few 
minutes. 
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The  saline  matters  of  cocoa  consist  cliiefly 
of  potash  salts  and  phosphates. 

Bpazilian  Cocoa,  or  Guarana,  is  derived 
from  the  seeds  of  a small  climbing  plant  (Faul- 
linia  so7'bilis)  growing  in  Brazil,  belonging  to 
the  natural  order  Sapindacece,  or  soap-worts. 
The  seeds  are  dried,  then  roasted,  powdered,  and 
made  into  a stiff  paste  with  water,  being  mixed 
with  some  of  the  whole  and  bi'oken  seeds,  and 
pressed  into  c}diudrical  masses,  not  unlike  saus- 
ages, and  called  guarana- bread.  Pieces  are 
broken  from  the  rolls  and  infused  in  hot  water, 
like  tea  or  coffee,  to  form  a beverage,  which  is 
sweetened,  and  is  said  to  be  as  grateful  and  re- 
freshing as  either  of  the  latter.  The  active  prin- 
ciple of  gaurana  is  called  guaranine,  but  is 
identical  with  theiu,  and  exists  to  the  extent  of 
five  per  cent  in  the  guarana  rolls,  which  also 
contain  tannin,  gum,  &c.  In  short,  the  bever- 
age  presents  marked  resemblances  in  its  active 
constituents  and  in  its  effects  to  both  tea  and 
coffee,  being  used  as  a nerve  stimulant  and  re- 
storative. Powdered  guarana,  as  well  as  the 
active  principle,  are  used  in  medicine  as  a nerve 
tonic,  and  the  former,  because  of  its  astringent 
property,  is  employed  for  diarrhoea  and  dysen- 
tery. Powdered  guarana  in  30-grain  doses  is 
most  valuable  for  sick  headache  (see  p.  113).  It 
is  extensively  used  in  Bi-azil,  Costa  Rica,  and 
other  parts  of  South  America. 

Coea,  or  Cuca,  is  not  to  be  confounded  with 
cocoa.  Coca  leaves  are  derived  from  a shrub 
found  growing  on  the  mountains  of  Bolivia  and 
Peru,  called  Erytliroxylon  coca.  The  leaves  are 
used  very  extensively  by  the  natives,  and  in 
South  America  it  is  said  the  annual  consump- 
tion of  leaves  cannot  fall  short  of  100,000,000 
pounds.  The  late  Sir  Robert  Christison,  of 
Edinbiu’gh,  was  the  first  in  this  country  to  in- 
vestigate the  action  of  the  drug,  and  the  follow- 
ing gives  some  interesting  detail  of  his  experi- 
ments on  himself: — “In  the  beginning  of  May, 
under  a day  temperature  of  58°,  I walked  fifteen 
miles  in  four  stages,  with  intervals  of  half  an 
hour,  at  foiu’-mile  pace,  without  food  or  drink, 
after  breakfast  at  half-past  eight,  and  ending 
with  a stage  of  six  miles  at  half-past  five  in  the 
afternoon.  I had  great  difficulty  in  maintain- 
ing my  pace  through  weariness  towards  the 
close,  and  was  as  effectually  tired  out  as  I re- 
member ever  to  have  been  in  my  life,  even  after 
thirty  miles  at  a stretch,  forty  or  fifty  years  be- 
fore. . . . The  pulse,  naturally  62  at  rest, 

was  110  on  my  arrival  at  home,  and  two  hours 
later  it  was  still  90.  I was  unfit  for  mental 
work  in  the  evening,  but  slept  soundly  all  night, 


and  awoke  next  morning  somewhat  wearied  and 
disinclined  for  active  exercise,  although  other- 
wise quite  well.  Two  days  afterwards  I re- 
peated this  experiment,  and  obtained  precisely 
the  same  results.  , . . Four  days  later,  with 

jn-ecisely  the  same  dietary,  I walked  sixteen 
miles  in  three  stages  of  four,  six,  and  six  miles, 
with  one  interval  of  half  an  hour  and  a second 
of  an  hour  and  a half.  During  the  last  forty- 
five  minutes  of  the  second  rest  I chewed  thor- 
oughly eighty  grains  of  my  best  specimen  of 
cuca,  reserving  foi’ty  grains  more  for  use  during 
the  last  stage.  To  make  assurance  doubly  sure, 

I swallowed  the  exhausted  fibre,  which  was  my 
only  difficulty.  On  completing  the  previous  ten 
miles,  I was  fagged  enough  to  look  forward  to 
the  remaining  six  miles  with  considei’able  reluc- 
tance. I did  not  observe  any  sensible  effect  from 
the  cuca  till  I got  out  of  doors  and  put  on  my 
usual  pace,  when  at  once  I was  surprised  to  find 
that  all  sense  of  weariness  had  entirely  fled,  and 
that  I could  proceed  not  only  with  ease,  but 
even  with  elasticity.  I got  over  the  six  miles 
in  an  hour  and  a half  without  difficulty,  found 
it  easy  when  done  to  get  up  a four-and-a-half- 
mile  pace,  and  to  ascend  quickly  two  steps  at  a 
time  to  my  dressing-room,  two  floors  up  stairs; 
in  shoi’t,  had  no  sense  of  fatigue  or  other  uneasi- 
ness whatsoever.  On  arrival  at  home  the  pulse 
was  90,  and  in  two  hours  had  fallen  to  72. 

. . . Before  dinner  I felt  neither  hunger 

nor  thirst,  after  complete  abstinence  from  food 
and  drink  of  every  kind  for  nine  hours;  but  on 
dinner  appearing  in  half  an  hour,  ample  justice 
was  done  to  it.  Throughout  the  evening  I was 
alert,  and  free  from  all  drowsiness.  Two  houi's 
of  restlessness  on  going  to  bed  I ascribed  to  the 
dose  of  two  drachms  being  rather  large;  and 
after  that  I slept  soundly,  and  awoke  in  the 
morning  quite  refreshed  and  free  from  all  sense 
of  fatigue  and  from  all  other  uneasiness.” 

It  is  right  to  say,  however,  that  every  experi- 
menter has  not  obtained  such  satisfactory  re- 
sults as  Sir  Robert  Christison,  though  there  is 
some  reason  for  believing  that  failure  is  due  to 
fresh  leaves  not  being  used,  as  there  seems  no 
doubt  coca  spoils  with  keeping. 

Coca  appears  then  to  act  somewhat  like  tea 
and  coffee,  stimulating  the  nervous  system  and 
lessening  fatigue,  for  which  purpose  it  is  used 
by  the  Indians  in  Peru  on  long  marches. 

Coca  yields  an  alkaloid,  cocaine,  which  has 
the  remarkable  property  of  abolishing  the  sen- 
sibility of  the  skin  and  mucous  membrane. 
Thus  when  a solution  is  applied  to  the  tongue  or 
throat,  sensation  is  abolished  in  a few  minutes, 
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taste  being  in  abeyance  for  some  time.  A couple 
of  di'ops  instilled  into  the  eye  will  in  a few 
minutes  destroy  sensation  there,  so  that  an  op- 
eration may  be  conducted  without  pain.  Sensa- 
tion returns  again  after  the  lapse  of  some  hours. 

Kola -nut  is  the  fruit  of  a tree,  StercuUa 
acuminata,  indigenous  to  Central  Africa.  The 
roasted  nut  is  used  to  yield  an  infusion,  em- 
ployed by  the  inhabitants  of  Central  Africa 
much  as  tea  and  cotfee  are.  It  contains  fully 
2 ‘3  per  cent  of  caftein,  also  0'023  per  cent  of 
theobromin,  and  fully  1'6  per  cent  of  tannin. 
An  extract  called  holatina,  to  be  used  like  cocoa, 
is  now  to  be  had,  and  is  said  to  be  a stimulating 
beverage,  having  no  bad  effects  upon  the  diges- 
tion. 

ALCOHOLIC  DRINKS. 

Alcoholic  drinks  embrace  a great  vai’iety  of 
beverages,  ardent  spirits,  wines,  malt  liquors, 
and  so  on.  These  all  possess  in  common  the  one 
great  feature  of  containing  in  greater  or  smaller 
quantity  the  spirit  of  wine  or  alcohol ; and  it 
will  be  well  if  we  first  of  all  consider  what 
alcohol  is,  how  it  is  obtained,  and  what  are  its 
effects  upon  the  body.  This  will  afford  a basis 
for  considering  the  characters  and  effects  of  the 
various  liquors  in  which  it  forms  an  ingredient. 

Alcohols. 

Composition  of  Alcohol.— Alcohol  is  a word 
derived  from  Arabic,  and  implies  anything 
very  subtle.  It  was  a term  originally  applied 
only  to  the  spirit  distilled  from  wine,  and 
meant  simply  the  spirit  of  wine.  Chemists  in- 
vestigated its  chemical  character,  and  found  it 
to  be  a definite  compound  of  carbon  hydrogen 
and  oxygen,  in  certain  proportions,  namely, 
two  combining  weights  of  carbon,  six  of  hydro- 
gen, and  one  of  oxygen ; and  thus  alcohol  was 
represented  by  the  chemical  formula  C2H^,0, 
expressive  of  the  elements  entering  into  the 
composition  of  alcohol,  and  the  proportions  in 
which  they  combined.  It  was  then  found  that 
there  was  a series  of  substances,  related  to  this 
spirit  of  wine  from  a chemical  point  of  view, 
formed  of  the  same  elements  in  other  propor- 
tions, and  this  series  of  substances  came  to  be 
classed  together  as  alcohols.  The  most  com- 
monly known  of  these  substances  are: — 

Methylic  alcohol  or  wood  spirit  or  wood  naphtha  (CILO). 
Ethylic  alcohol  or  spirit  of  wine  (C2HgO). 

Amylic  alcohol  or  potato  spirit  or  fouscl-oil  (CjHijO). 

Methylic  alcohol  is  obtained  by  the  destnic- 
tive  distillation  of  wood.  Methylated  spirit  is 
ordinary  alcohol,  spirit  of  wine,  to  which  this 
wood  spirit  is  added,  to  prevent  it  being  used 


for  drinking  purposes,  and  thus  permit  it  being 
used  for  commercial  purposes  at  a cheap  rate. 
Amylic  alcohol  or  potato  spirit  is  usually  pro- 
duced in  the  processes  of  fermentation  by  which 
ordinary  alcohol  is  obtained.  It  is  the  j^resence 
of  this  potato  spirit  in  whisky  which  gives  its 
peaty  smell  and  burning  taste.  There  is  a large 
number  of  other  alcohols,  propylic,  butjdic, 
caproic,  caprylic  alcohols,  and  so  on,  many  of 
which  are  produced  in  the  fermentation  of  sugar 
along  with  ordinary  alcohol,  giving  peculiar 
characters  to  the  fermented  liquor.  It  is,  how- 
ever, with  ethylic  alcohol,  or  spirit  of  wine, 
which  is  the  one  commonly  meant  when  one 
speaks  of  alcohol,  it  is  with  it  we  have  to  do. 

Prepapation  of  Alcohol.  — The  ordinary 
alcohol  with  which  everyone  is  familiar  is  pro- 
duced in  solutions  containing  sugar  by  a process 
of  fermentation.  This  process  is  due  to  the 
activity  in  the  solution  of  a little  organism,  the 
yeast  plant.  It  is  a single  cell  (Fig.  267),  round 


Fig.  267.— Yeast  Cells  (ferment)  growing  during  forty-eight  hours: 
(a)  magnified  200,  and  (6)  400  diameters.  After  Beale. 

or  oval,  measuring  in  its  greatest  diameter  on  an 
average  about  jj^onth  of  an  inch,  some  larger  and 
some  smaller.  Each  little  cell  is  an  independent 
organism,  capable  of  living  and,  unaided,  re- 
producing its  kind.  This  latter  it  accomplishes 
by  budding.  A minute  prominence  appears  at 
some  part  of  the  surface  of  the  cell,  enlarges,  and 
finally  attains  a size  nearly  equal  to  that  of  the 
mother  cell.  The  connection  between  the  two 
becomes  narrowed,  and  finally  the  young  cell 
separates  and  becomes  an  independent  organism, 
speedily  throwing  off  buds  itself.  The  cells  thus 
multiply  in  a suitable  medium  with  enormous 
rapidity.  Let  any  one  who  owns  a microscope 
take  a minute  speck  of  brewer’s  yeast  on  a glass 
slide,  place  on  it  a di’op  of  water,  mix  the  two, 
cover  with  a cover-glass,  and  examine  under  a 
lens  magnifying  by  300  diameters,  and  he  will 
see  hundreds  of  such  bodies  as  are  depicted  in 
Fig.  267.  Now  when  such  yeast  is  sown  in  a 
sugary  solution,  let  us  say  in  the  juice  expressed 
from  ripe  grapes,  it  proceeds  to  multiply  with 
great  rapidity.  It  does  so  at  the  expense  of  the 
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solution,  and  as  an  absolutely  necessary  part  of 
its  vital  operations,  it  produces  chemical  changes 
in  the  sugai-y  solution.  The  sugar,  which  con- 
sists of  carbon,  hydrogen,  and  oxygen,  is  split 
up  into  two  different  substances,  part  of  the 
carbon  going  with  part  of  the  oxygen  to  form 
carbonic  acid  gas  (CO2),  and  the  remainder  of 
the  carbon  going  with  hydrogen  and  oxygen  to 
form  alcohol  (C2H0O).  Sugar  disappears,  that  is 
to  say,  and  alcohol  and  carbonic  acid  gas  take 
its  place,  produced  from  it  by  the  activity  of 
the  yeast  plant.  Thus  it  is  that  if  anyone  sows 
yeast  in  a sugary  solution  and  keeps  it  at  a 
moderate  temperature,  minute  bubbles  of  gas 
will  be  seen  rising  in  great  numbers,  bubbles  of 
the  carbonic  acid  gas  escaping,  and  alcohol  will 
have  been  produced  in  the  solution.  Very  many 
most  elaborate  researches  have  been  made  by 
the  most  distinguished  chemists,  such  as  Lavoi- 
sier, Gay-Lussac,  Thenard,  De  Saussure,  and 
Pasteur,  to  determine  whether  the  quantity  of 
carbon,  hydrogen,  and  oxygen  in  the  sugar 
which  disappeared  could  be  accounted  for  in 
the  quantity  of  alcohol  and  carbonic  acid  gas 
produced,  with  the  result  of  obtaining  almost 
exact  coi’respondence.  Thus  105’26  parts  of 
grape-sugar  (equal  to  100  parts  of  cane-sugar) 
have  been  found  to  yield: — 


Alcohol 51 T1  parts. 

Carbonic  Acid  Gas 48'89  ,, 


which,  along  with  5’26  pai’ts  of  other  substances 
formed  in  course  of  the  fermentation,  such  as 
glycerine,  succinic  acid,  and  a small  proportion 
united  with  the  yeast,  make  up  the  105-26  parts 
of  grape-sugar. 

Alcohol  then  is  produced  by  the  agency  of  a 
living  organism  from  the  decomposition  of 
sugar.  One  pound  of  sugar  yields  rather  over 

lb.  of  proof  spirit,  or  over  j lb.  absolute  alco- 
hol. It  is  only,  however,  from  sugars  capable 
of  fermentation  that  alcohol  is  produced  directly. 
Such  sugars  are  grape-sugar,  in  particular,  found 
in  many  vegetable  juices,  muscle-sugar  or  inosite 
and  other  similar  sugars,  already  noted  on  p. 
587.  Cane-sugar,  beetroot -sugar,  and  milk- 
sugar  are  not  capable  of  immediate  fermenta- 
tion, but  can  be  convei’ted  into  grape-sugar  by 
various  means  and  then  made  to  yield  spirit. 
Moreover,  we  have  seen  that  starch  is  capable 
of  conversion  into  sugar  by  the  agency  of  vari- 
ous ferments,  and  is  so  converted  in  the  body 
by  the  action  of  saliva  (p.  14.3)  and  pancreatic 
juice  (p.  145)  as  a necessary  part  of  the  process 
of  digestion.  Further,  we  have  noted  that  the 
starch  so  richly  present  in  wheat  may  be  con- 


verted into  sugar  by  the  action  of  a ferment, 
present  in  the  wheat  grain  itself  (p.  559),  that 
the  starch  of  the  barley  grain  is  also  convertible 
into  sugar  by  a ferment  present  in  the  barley, 
produced  in  the  grain  in  the  jorocess  of  germi- 
nation, and  that  it  is  only  necessary  to  place  the 
grain  in  circumstances  of  heat  and  moisture  for 
that  process  of  conversion  to  pi’oceed.  Hence 
it  follows  that  when  such  conversion  is  achieved 
it  is  only  needful  further  to  add  some  yeast,  to 
set  agoing  the  second  process  by  which  alcohol 
will  be  produced.  Starch  may  be  converted 
into  sugar  by  chemical  means,  by  boiling  with 
sulphuric  acid,  and  it  is  grape-sugar  that  is 
thus  formed.  It  is  evident,  therefore,  that  any 
substance  whatever  which  contains  either  susar 
or  stai’ch  can  by  the  appropriate  means  be  made 
to  yield  alcohol.  So  not  only  fruits  like  grapes, 
and  vegetables  like  turnips  and  potatoes,  but 
an  infinite  variety  of  incongruous  substances, 
old  paper,  dusty  legal  parchments,  raw  cotton 
and  flax,  rags,  and  even  sawdust  can  be  made 
to  yield  alcohol.  The  quantity  of  starch  or  sugar 
in  these  latter  substances  is,  however,  too  small 
to  permit  of  alcohol  being  manufactured  from 
them  except  at  great  cost.  Hence  in  the  pro- 
duction of  alcohol  the  cereals  which  contain 
starch  in  large  quantity,  barley,  &c.,  are  com- 
monly used.  Potatoes,  also  rich  in  starch,  are 
largely  used  on  the  continent  of  Europe  to 
yield  an  inferior  spirit — potato  brandy.  100 
lbs.  of  corn  yield  nearly  3^  gallons  proof  spirit, 
and  one  bushel  of  malted  barley  produces,  on 
an  average,  2 gallons  of  spirit;  while  100  lbs.  of 
starch  yields  70  lbs.  sugar,  and  that  yields  8 
gallons  proof  spirit. 

Though  it  was  known  in  very  early  times 
that  vegetable  juices  like  that  of  the  gi’ape, 
if  allowed  to  ferment,  underwent  some  change 
by  which  an  intoxicating  character  was  pro- 
duced, the  real  substance — the  spirit — to  which 
this  was  due  was  not  known  by  itself,  and  was 
not  separated  from  the  wine  till  the  twelfth 
century,  when  Abucasis,  by  a process  of  distilla- 
tion, was  able  to  separate  it.  Hence  the  name, 
spirit  of  wine,  given  to  it. 

The  method  of  producing  whisky  will  illus- 
trate the  various  processes  in  the  prei^aration  of 
alcohol.  For  the  manufacture  of  whisk}^  bar- 
ley is  employed.  It  contains  (p.  558)  fully  65| 
per  cent  of  stai’ch.  The  whisky  manufacturer 
has  therefore  three  processes  to  conduct:  (1)  he 
must  get  the  starch  converted  into  grape-sugar, 
and  obtain  this  in  solution,  (2)  he  must  excite 
in  the  sugary  solution  the  alcoholic  fex’mentation, 
and  cause  it  to  be  maintained  till  all  the  sugar 
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is  converted  into  alcohol  and  carbonic  acid 
gas,  (3)  he  must  then  separate  out  the  pro- 
duced spirit.  The  first  process  is  called  malting 
the  grain,  and  the  solution  obtained  is  called 
the  wort,  the  second  process  is  the  fermenta- 
tion of  the  wort,  and  the  third  process  is  that 
of  distillation.  The  barley  is  first  steeped  in 
water  till  the  grains  are  well  swollen.  After 
being  drained  it  is  spread  out  on  the  floors  of 
the  malt-house,  when  germination  begins  and 
much  heat  is  developed.  The  germination  is 
allowed  to  proceed  till  the  germ  (acrospire)  is 
about  to  burst  the  seed  coat,  which  occurs  in 
from  fourteen  to  twenty-one  days.  At  this 
stage  further  sprouting  is  stopped  by  the  grain 
being  dried  in  a kiln.  The  changed  grain  is 
now  called  malt,  and  is  of  a pale,  amber,  or 
dark  colour  according  to  the  heat  applied  in 
drying.  Malt  differs  from  barley  in  containing 
a small  proportion  of  sugar,  and  specially  in 
containing  a ferment,  called  diastase,  which 
did  not  previously  exist  in  the  barley  grain, 
but  is  produced  in  the  course  of  germination. 
Now  this  diastase  possesses  the  property  of 
converting  starch  into  grape-sugar  with  great 
rapidity.  Accordingly  the  next  business  of  the 
whisky  manufacturer  is  to  place  the  malt  in 
such  circumstances  that  the  diastase  will  have 
free  opportunity  of  performing  its  task.  Accord- 
ingly the  malt  is  bruised  and  placed  in  a large 
vessel  called  a mash-tun,  water  at  a temperature 
of  from  157°  to  160°  Fahr.  being  mixed  with  it. 
The  water  dissolves  the  sugar  already  present 
in  the  malt,  as  well  as  the  diastase,  which  thus 
gets  ready  access  to  the  starch  of  the  malt,  and 
the  conversion  into  sugar  proceeds  with  great 
rapidity.  In  a few  hom-s  it  will  be  complete. 
So  active  is  diastase  that  1 part  can  convert 
200,000  of  starch.  “Thus  100  parts  of  starch 
made  into  a paste  with  39  times  its  weight  of 
water,  and  mixed  with  6T3  parts  of  diastase  in 
40  parts  of  water,  produced  86’9  parts  of  sugar 
in  one  hour  ” (Smith).  The  activity  of  the  fer- 
ment is  so  great  that  it  is  capable  of  converting 
a much  larger  quantity  of  starch  into  sugar 
than  is  actually  present  in  the  grain.  On  this 
account  it  is  common  to  add  to  the  mash-tun 
unmalted  grain,  or  starch  derived  from  other 
sources  such  as  potatoes.  By  this  means  the 
trouble  of  malting  a considerable  amount  of 
grain  is  saved,  as  well  as  an  actual  loss  of  sub- 
stance; for  ill  the  malting  process  there  is  a 
loss  of  solid  matter  of  the  barley  to  the  extent 
of  thirteen  per  cent.  Whisky  thus  produced 
ha.s,  however,  a harsher  and  less  agreeable 
flavour  than  that  entirely  obtained  from  malted 


grain,  and  is  an  inferior  article.  When  the 
starch  has  all  been  converted  into  sugar,  the 
sweet  wort,  as  the  infusion  is  called,  is  boiled  to 
destroy  the  diastase.  The  boiled  liquor  is  then 
run  off,  cooled,  and  transferred  to  the  ferment- 
ing tun,  where  yeast  is  added,  and  allowed  to 
act  till  all  the  sugar  has  been  split  u]i  into 
alcohol  and  carbonic  acid  gas.  In  the  final 
j)rocess  the  fermented  liquor  is  placed  in  a 
vessel  called  a still,  set  over  a fire.  From  the 
dome-shaped  cover  of  the  still  passes  a tube, 
which  proceeds  in  a spiral  fashion,  and  is  hence 
called  a worm,  through  a vessel  which  contains 
cold  water.  The  heat  raises  .the  alcohol  as 
vapoui’,  and  in  passing  through  the  worm,  it 
is  condensed  and  caught  in  the  receiver.  The 
alcohol  passes  over  along  with  a considerable 
quantity  of  watery  vapour,  and  pure  alcohol  is 
not  immediately  obtained.  What  is  obtained 
by  the  first  distillation  may  be  again  distilled, 
and  again  and  again,  but  even  when  repeatedly 
redistilled,  the  spirit  still  contains  about  9 per 
cent  of  water,  which  can  only  be  got  rid  ofi  by 
other  means.  Moreover,  not  only  water  passes 
over  with  the  alcohol,  but  also  the  vapour  of 
other  substances  produced  in  the  wort.  The 
nature  of  these  other  substances  depends 
upon  the  source  of  the  spirit,  grape-juice,  bar- 
ley, rye,  &c.,  and  it  is  their  presence  which 
gives  to  the  spirit  its  peculiar  character  and 
flavour.  Thus  acetic  acid  and  fousel-oil  are 
usually  present  in  small  quantities. 

Rectified  Spirit  is  spirit  from  which  all  im- 
purities, such  as  fousel-oil  and  acetic  acid,  have 
been  removed  by  redistillation  and  other  means. 
But,  as  already  said,  the  most  highly  rectified 
spirit  still  contains  9 per  cent  of  water. 

Absolute  Alcohol  is  the  term  applied  to 
perfectly  pure  alcohol,  from  vdiich  all  the 
water  as  well  as  other  impurities  have  been 
removed.  It  is  transparent  and  quite  colour- 
less; “has  an  enlivening  odour  and  a burning 
taste.”  It  is  lighter  than  water.  At  a tempera- 
ture of  68°  Fahr.,  a vessel  which  will  hold  1000 
grains  of  water  will,  if  filled  with  absolute  alcohol, 
weigh  208  grains  less,  that  is  its  specific  gravity 
is  only  792,  that  of  water  being  taken  as  1000. 

Proof  Spirit  is  the  proportion  of  spirit  and 
water  allowed  by  act  of  parliament  for  excise 
purposes.  It  is  said  to  consist  of : — 


Alcohol  (by  weight) 49  '24 

Water  (by  weight) 50'76 


in  100  parts  (by  weight)  of  proof  spirit.  S})irits 
weaker  than  this  are  said  to  be  under  proof, 
and  stronger  than  this  are  said  to  be  over  proof. 
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Fifty  over  proof  means  that  the  strength  of  the 
spirit  is  such  that  to  every  100  parts  of  the 
spirit  50  parts  of  water  would  require  to  he 
added  to  reduce  the  sti'ength  to  proof ; or  if 
the  spirits  be  20  over  proof,  20  parts  of  water 
need  to  be  added  to  every  100  parts  of  the 
spirits  to  bring  them  down  to  proof.  On  the 
other  hand  30  under  proof  would  mean  that 
every  100  parts  of  the  spirits  contained  only 
70  parts  proof  spirit  and  30  of  water. 

Proportion  of  alcohol  in  various  spirits, 
wines,  &e. — The  proportion  of  pure  alcohol  by 
volume  in  the  various  spirits,  wines,  &c.  in 
common  use  is  shown  in  the  following  table: — 

Brandy 55 '39  per  cent. 

Whisky  (Scotch) 51'32  ,, 

Whisky  (Irish) 53'20  ,, 

Rum 53 ’68  ,, 

Gin 51 '60  ,, 

Port  Wine 20-25 

Sherry  Wine 16 '30  ,, 

Madeira  Wine 16 '10  ,, 

Claret  and  Hock 8 to  13  ,, 

Champagne 7 to  12  ,, 

Edinburgh  Ale 5 to  6 ,, 

Porter 5 to  7 ,, 

Lager  Beer 5 ‘I  ,, 

Cider  (average) 6'0  ,, 

Gooseberry  Wine 3’0  ,, 

Ginger  Wine 1 to  6 ,, 

Brandy  is  prepared  by  distilling  wine,  or  at 
least  ought  to  be  so  prepared;  1000  gallons  of 
wine  yield  from  100  to  150  gallons  of  brandy, 
containing  from  50  to  54  per  cent  of  absolute 
alcohol.  Its  quality  varies  with  the  wine 
from  which  it  is  prepared.  The  most  delicate 
is  yielded  by  white  wine,  and  the  white  wines 
of  the  Cognac  and  Armagnac  districts  of  France 
are  specially  prized  for  the  purpose.  Inferior 
wines  are  used  to  obtain  cheaper  qualities  of 
brandy;  poor  qualities  are  produced  from  the 
refuse  of  grapes,  wine-presses  and  wdne  casks, 
being  made  up  with  other  substances.  Much 
alcohol  sold  as  brandy  is  simply  spirit  obtained 
by  the  fermentation  of  sugar,  as  in  the  prepara- 
tion of  whisky,  coloured  with  burnt  sugar  and 
flavom’ed.  Thus  the  fiery  spirit  produced  in  Ger- 
many from  potato  starch  is,  after  redistillation 
in  France  and  colouring,  sent  over  to  Britain 
as  brandy.  Brandy  when  produced  is  colourless, 
and  obtains  its  dark  hue  from  keeping  in  oak 
casks.  “ The  brandy  made  in  England  is  for 
the  most  part  artificial.  A very  usual  process  is 
to  add  to  evei’y  100  parts  of  proof  spirit  from 
half  a pound  to  a pound  of  argol  [the  tartar 
from  the  inside  of  wine  casks]  some  bruised 
French  plums,  and  a quart  of  good  Cognac;  the 


mixture  is  then  distilled,  and  a little  acetic 
ether,  tannin  and  burnt  sugar  added  after- 
wards ” (Bly th). 

The  peculiar  flavour  of  brandy  is  dei'ived 
from  the  wine  from  which  it  is  distilled,  and 
depends  on  various  volatile  oils  and  oenanthic 
ethers,  which  pass  over  with  the  s])irit  in  course 
of  distillation.  Some  of  these  are  also  produced 
by  slow  chemical  chaiiges  of  the  nature  of 
oxidation,  changes  wdaich  go  on  in  the  brandy 
if  it  is  kept  long,  and  which  also  vai-y  with  the 
original  quality  of  the  spirit.  Thus  brandy 
contains  besides  alcohol  and  water,  acetic, 
oenanthic,  butyric,  and  valerianic  ethers,  small 
quantities  of  grape-sugar,  minute  quantities  of 
a volatile  oil,  colouring  matter,  a trace  of 
tannin,  acetic  acid,  and  a little  fixed  acid.  Old 
brandy  is  characterized  by  the  presence  of  these 
vai’ious  ethers,  to  wdiich  the  special  flavour  is 
due. 

Whisky. — Whisky  is  prepared  from  malted 
barley,  or  often  a mixture  of  malted  barley  and 
raw  grain  as  is  common  in  Ireland.  It  also 
contains  various  volatile  oils  which  pass  over  in 
distillation.  It  also  is  improved  by  age,  harsh- 
ness and  fieriness  being  mellowed  thereby.  The 
peaty  flavour  is  said  to  be  due  to  the  peat  or 
turf  fires  over  wdiich  the  malt  is  dried.  But 
one  ingredient,  almost  commonly  present,  con- 
fers a peaty  taste,  namely  fousel-oil  or  potato 
spirit.  A small  quantity  is  produced  in  course 
of  manufacture,  but  it  is  sometimes  added  as 
an  adulteration,  being  cheaply  prepared.  It  is 
this  which  gives  the  fiery  taste  to  crude  spirits; 
and  it  is  an  injurious  ingredient,  producing 
headache  and  giddiness,  from  which  men  en- 
gaged in  the  production  of  potato  spirit  sutler, 
unless  some  arrangement  exists  for  preventing 
inhalation  of  the  fumes.  Whisky  is  by  pre- 
ference kept  in  sherry  casks  to  acquire  colour 
and  flavour.  Whisky  also  contains  some  acetic 
acid,  but  should  contain  no  sugar. 

Rum  is  the  spirit  distilled  from  molasses 
which  have  been  allowed  to  ferment.  It  is 
coloured  with  caramel.  It  is  a West  Indian 
product,  wEere  molasses,  skimmings  from  sugar- 
boilers,  &c.  are  mixed  wdth  w^ater  and  distilled 
after  fermentation.  Poor  qualities  are  prepared 
from  the  waste  of  sugar-cane.  In  France  it  is 
also  manufactured  from  the  skimmings,  &c.  of 
the  beet-sugar  factories.  The  finest  qualities  are 
rich  in  volatile  and  essential  oils,  and  by  keep- 
ing it  acquires  a very  soft  mellow  flavour.  It 
may  also  contain  a small  quantity  of  sugar  and 
acid.  To  every  6 cwt.  of  sugar  produced  on  a 
plantation  there  is  usually  also  1 gallon  of  rum. 
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Rum  which,  by  age,  has  lost  in  alcoholic  strength 
and  gained  in  flavour  by  the  development  of 
oenanthic  ether  is,  according  to  Dr.  Ed.  Smith, 
the  purest  and  most  healthful  member  of  the 
spirit  class,  and  the  most  perfect  cordial  with 
which  we  are  acquainted. 

Gin  is  entirely  a prepared  spirit,  made  up 
usually  of  an  inferior  alcohol,  distilled  from 
barley  malt  and  unmalted  rye,  and  apt  to  con- 
tain a considerable  proportion  of  fousel-oil,  and 
flavoured  by  means  of  various  substances,  spe- 
cially juniper  berries,  coriander  seeds,  orris 
root,  angelica  root,  grains  of  paradise,  carda- 
mom seeds,  cassia  buds,  turpentine,  creasote, 
&c.  The  name  gin  is  derived  from  Geni^vre, 
French  for  the  juniper,  and  this  supplied  the 
term  Geneva  by  which  it  is  sometimes  called, 
which  became  corrupted  to  gin.  It  was  at  first 
imported  from  Holland  only,  and  thus  went 
under  the  name  “ hollands.”  “ Cordial  gin,”  or 
‘‘  Old  Tom,”  is  the  same  article  sweetened.  The 
juniper  berries  give  it  diuretic  properties,  that 
is  cause  it  to  act  upon  the  kidneys,  so  as  to 
increase  the  quantity  of  water  passed.  After 
the  spirit  has  been  distilled  over  from  the  fer- 
mented grain,  it  is  submitted  to  a redistillation 
for  the  purpose  of  rectifying  it.  It  is  at  this 
stage  the  juniper  berries  and  other  materials 
are  added,  the  redistillation  then  jn’oceeding. 
Each  distiller  usually  has  a mixture  of  flavour- 
ing ingredients  of  his  own  liking. 

Arrack  is  the  distilled  spirit  of  the  fermented 
juice  of  the  cocoa-nut  tree,  and  is  obtained  also 
from  palm-wine  (see  p.  581).  It  is  also  distilled 
from  fei’mented  rice  liquor.  It  contains  usually 
52'7  per  cent  of  alcohol,  and  it  is  largely  con- 
sumed by  the  Hindoos  and  Malays. 

Liqueurs  or  Cordials  are  strong  spirits, 
usually  highly  sweetened,  and  flavoured  by 
various  fruity  or  aromatic  substances.  They  are 
also  commonly  brightly  coloured  by  means  of 
cochineal,  turmeric,  &c.  They  are  used  to  stimu- 
late digestion,  and  are  taken  in  small  quantities 
at  the  end  of  dinner. 

Absinthe  is  flavoured  with  the  oil  of  worm- 
wood {Artemisia  Absinthium),  and  with  pepper- 
mint, angelica,  cloves,  cinnamon,  and  aniseed. 
It  is  coloured  green  by  vegetable  juices.  It 
contains  50  per  cent  of  alcohol,  and  1^  of  sugar. 
The  oil  of  wormwood  is  present  to  the  extent 
of  ^rd  per  cent.  The  oil  of  wormwood  has  a 
poisonous  action  on  the  nervous  system,  and 
absinthe  is  said  to  be  “ one  of  the  most  treach- 
erous and  pernicious  for  habitual  use  of  all  the 
liquids  of  the  alcoholic  class”  (Pavy). 

Curacoa  is  a liquor  containing  47  per  cent 


alcohol,  28^  per  cent  cane-sugar,  and  is  flavoured 
with  orange  peel. 

Benedictine  has  44  per  cent  alcohol  and  32 J 
of  cane-sugar. 

Noyeau  is  flavoured  with  the  kernels  of 
peach,  apricot,  bitter  almonds  or  cherry.  It  is 
cherries  which  flavour  Maraschino  and  Kirsch- 
wasser.  The  latter  is  distilled  from  the  fer- 
mented juice  of  bruised  cherries,  in  which  the 
kernels  of  the  stones  have  been  kept.  Char- 
treuse has  a flavouring  of  angelica  oil  and  a 
peculiar  kind  of  turpentine. 

The  Effects  of  Alcohol  on  the  Body  and 
Its  Value. — Is  Alcohol  a Food  ? On  the  an- 
swer to  this  question  largely  depends  the  esti- 
mate one  will  form  of  the  value  of  alcoholic 
drinks  to  the  body.  What  the  meaning  of  that 
question  is,  no  one,  who  has  read  the  earl}"  ]>ages 
of  this  section  with  any  understanding,  ought  to 
have  any  difficulty  in  apprehending.  Does  it 
yield  up  anything  to  the  body  for  the  rej)air  of 
tear  and  wear  of  tissue  ? or  does  it  undergo  com- 
bustion in  the  body  to  yield  energy  for  heat 
and  work  ? These  are  the  two  parts  of  the  same 
question.  It  consists  of  carbon  hydrogen  and 
oxygen  only,  and  the  absence  of  nitrogen  at 
once  settles  the  question  of  its  power  to  aid 
directly  in  the  repair  of  wasted  tissue,  but  its 
carbon  and  hydrogen  are  capable  of  combustion. 
From  such  chemical  considerations  Liebig  came 
to  the  conclusion  that  it  was  a respiratory  food, 
that  its  carbon  and  hydrogen  underwent  com- 
bustion to  carbonic  acid  gas  and  watei’,  yielding 
energy  for  heat.  “Of  all  respiratory  matters,” 
he  says,  “alcohol  acts  most  rapidly.”  . . . “Al- 
cohol stands  high  as  a respiratory  material.  Its 
use  enables  us  to  dispense  with  the  starch  and 
sugar  of  our  food,  and  is  irreconcilable  \vith 
that  of  fat.”  Later  than  this,  researches  under- 
taken by  certain  French  investigators,  Lalle- 
mand,  Duroy,  and  Perrin,  went  to  show  that 
Liebig  had  been  mistaken.  Their  experiments 
seemed  to  show  that  alcohol,  taken  into  the  body, 
passed  through  it  unchanged ; and  their  con- 
clusions were  based  upon  the  fact  that  shortly 
after  alcohol  had  been  taken,  it  could  be  de- 
tected escaping  by  the  breath,  the  urine,  and 
the  skin;  and  could  be  so  detected  for  many 
hours.  They  therefore  concluded  that  it  was 
all  given  off  from  the  body  as  alcohol.  If  this 
were  so,  it  is  ol)vious  it  could  not  be  considered 
a food,  for  it  could  not  undergo  oxidation  for 
the  liberation  of  energy  for  either  heat  or  work. 
They  therefore  stated  that  it  was  not  in  any 
sense  a food.  These  results  were  confirmed  by 
Dr.  Edward  Smith,  who  detected  alcohol  in  the 
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breath  four  hours  after  oz.  had  been  taken. 
It  was  shown,  however,  by  Dr.  Anstie  (1864), 
and  in  the  preceding  year  by  M.  fcaudot,  that 
although  it  was  quite  true  that  alcohol  can  be 
detected  as  such  in  the  breath,  sweat,  and  urine 
for  many  hours  after  alcohol  has  been  taken  in 
any  quantity,  yet  the  quantity  so  cast  oil  from 
the  body  is  only  a very  small  fraction  of  what 
has  been  consumed.  Dr.  Anstie  showed  that 
the  tests  employed  were  extremely  delicate,  and 
would  indicate  the  presence  of  alcohol,  even 
though  only  a very  minute  quantity  escaped 
from  the  body  unaltered.  These  results  were 
corroborated  in  1872  by  Dr.  A.  Dupre,  who 
found  that  only  a minute  fraction  of  the  amount 
of  alcohol  taken  was  cast  off  as  such  in  the 
breath,  sweat,  &c.,  and  that  the  greater  portion 
was  retained  and  destroyed  in  the  body.  What 
changes  it  undergoes  is  not  known,  but  it  is 
thoucfht  to  be  a reasonable  conclusion  that  it 

O 

undergoes  oxidation,  and  sooner  or  later  is  used 
for  the  liberation  of  energy  as  work  or  heat.  Dr. 
Parkes,  however,  inclines  to  the  view  that  it 
becomes  changed  simply  to  acetic  acid,  and  that 
it  might  subsequently  unite  with  the  soda  of 
the  blood,  finally  being  expelled  in  the  urine  in 
the  form  of  a carbonate.  “ If  this  view  is  correct,” 
he  says,  “ the  use  of  alcohol  in  nutrition  would 
be  limited  to  the  effects  it  produces,  first  as 
alcohol,  and  subsequently  as  acetic  acid,  when 
it  neutralizes  soda,  and  is  then  changed  into 
carbonate.” 

On  the  whole  the  present  generally  accepted 
view  is  that  alcohol  does  take  rank  as  a food, 
undergoing  changes  in  the  body  leading  to  the 
liberation  of  energy.  There  is  also  some  more 
or  less  valuable  evidence  that  alcohol  can  re- 
place food  to  some  extent,  that  if  the  food  is 
insufficient  for  the  bodily  wants,  the  addition 
of  a small  quantity  of  alcohol  will  remedy  the 
deficiency.  Thus  Dr.  Anstie  relates  a number 
of  very  remarkable  cases,  not  of  persons  suffer- 
ing from  disease  only,  but  also  of  persons  othei’- 
wise  healthy,  who  regularly  took  an  amount  of 
food  utterly  insufficient  for  bodily  purposes,  and 
along  with  it  a considerable  supply  of  alcohol, 
and  who  did  not  exhibit  any  of  the  signs  of  ema- 
ciation and  prostration  that  would  be  expected, 
in  whom,  that  is  to  say,  alcohol  took  the  place 
of  food.  These  cases,  however,  are  so  remark- 
able that  Dr.  Anstie  hardly  offers  sufficient 
jn'oof  of  their  entire  credibility.  Dr.  Hammond, 
however,  an  American  physiologist,  made  a 
direct  experiment  of  this  kind  upon  himself. 
He  took  for  sometime  an  insufficient  diet,  and 
found  he  was  daily  losing  weight  upon  it.  He 


then  added  to  it  only  a small  proportion  of 
alcohol  and,  thereupon,  found  that  he  not  only 
ceased  to  lose  weight,  but  actually  converted 
the  loss  into  a gain.  For  such  reasons  the  con- 
clusion indicated  has  been  arrived  at,  that 
alcohol  is  able  to  a certain  extent  to  take  the 
place  of  a certain  amount  of  the  necessary  daily 
quantity  of  food. 

There  is  another  way  in  which  it  appears 
alcohol  may  affect  the  nutx’ition  of  the  body.  It 
appeal's  certain  that  alcohol  diminishes  oxidation 
changes  going  on  in  the  body.  It  diminishes 
combustion,  the  consumption  of  material  going 
on  in  the  body.  This  is  effected  by  lessening 
the  rate  at  which  the  blood  gives  up  oxygen  to 
the  tissues,  and  as  oxidation  cannot  go  on  in 
the  body  without  the  proper  supply  of  oxygen 
any  more  than  a fire  can  burn  without  a proper 
supply  of  air  (see  p.  527),  so  this  lessening  of  tlie 
amount  of  oxygen  to  the  tissues  diminishes  the 
tissue  waste.  Such  a diminution  of  combustion 
is  not  a desirable  thing  in  a state  of  health.  It 
implies  an  interference  with  the  natural  pro- 
cesses of  the  bodily  economy,  and  a lessened 
liberation  of  energy  for  work.  It  may  be,  and 
very  often  is,  a most  desirable  result  to  obtain  in 
a state  of  disease ; but  it  is  scarcely  correct  to 
call  alcohol  a food  because  of  this  effect.  It  is, 
on  tliis  account,  rather  a drug,  such  as  quinine 
which  exerts  a similar  influence.  It  is  probable 
that  the  fattening  effect  of  alcohol,  the  tendency 
to  an  unhealthy  deposition  of  fat  in  persons  who 
drink  considerable  quantities  of  alcoholic  liquors, 
is  due  to  this  result  of  diminished  oxidation. 
In  particular  this  is  noticeable  in  those  who 
drink  largely  of  malt  liquors,  in  which  there  is 
present  sugar  to  a greater  or  less  extent.  The 
consumption  of  this,  as  well  as  of  sugars  and 
fats  in  the  food,  being  prevented,  it  is  converted 
into  fat  and  deposited.  Moreover  it  is  a well- 
known  tendency  of  alcohol,  when  used  to  excess, 
to  produce  fatty  degeneration  of  various  organs 
of  the  body. 

Setting  aside,  however,  this  fact  of  the  di- 
minished oxidation  due  to  alcohol,  as  being,  on 
the  whole,  prejudicial  in  a state  of  health,  how- 
ever useful  in  disease,  and  as  not  justifying  the 
description  of  alcohol  as  <a  food,  and  accepting 
the  view  that  it  can  besides  undergo  combus- 
tion in  the  body  to  yield  energy,  and,  on  this 
account,  to  be  rightly  reckoned  to  some  extent 
as  a food-stuff,  the  question  that  next  arises  is 
to  what  extent  does  alcohol  become  useful,  in  a 
state  of  health,  in  virtue  of  its  latter  property? 
Supposing  it  to  be  admitted  to  the  class  of 
energy-yielding  foods,  may  it  be  employed  to 
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any  extent  as  such?  Supposing  enough  of  albu- 
minous foods,  such  as  beef,  eggs,  fish,  &c.,  be 
given  to  supply  waste  of  tissue,  could  alcohol 
be  given  in  sufficient  quantity  to  yield  the 
needed  energy  for  heat  and  work?  This  raises 
the  question.  What  other  effects  does  spirit  of 
wine  produce  on  the  body  which  may  limit  or 
impair  its  use  as  a food  ? In  the  following  para- 
graphs an  answer  to  this  very  wide  question 
will  be  attenqjted,  in  the  light  of  the  most 
recent  researches  on  the  subject. 

The  Effects  of  Alcohol  on  the  Body. — 
In  general  alcohol  produces  two  kinds  of  effects, 
apparently  very  different  from  one  another,  de- 
pendent upon  the  quantity  taken.  In  small 
doses  it  is  a general  stimulant,  in  large  doses  it 
is  a narcotic  poison.  Here,  at  once,  we  are  face 
to  face  with  the  broad  fact  that  if  alcohol  is 
entitled  to  be  classed  as  an  energy  - yielding 
food,  its  usefulness  as  such  is  strictly  limited. 
Abundant  illustration  might  be  given  of  these 
two  kinds  of  action.  To  an  old  person  with 
enfeebled  digestion  a small  quantity  of  brandy 
and  water  or  whisky  and  water,  given  with 
food,  enables  the  meal  to  be  digested  more 
easily.  This  is  probably  because  the  slight  irri- 
tant effect  upon  the  stomach,  akin  to  the  glow 
experienced  in  the  mouth  with  the  contact  of 
the  syjirit  and  water,  brings  a larger  supply  of 
blood  to  the  linitig  membrane  and  an  increased 
flow  of  gasti’ic  juice  from  the  stomach  glands 
for  digestive  purposes.  But  if  the  dose  is  ex- 
cessive, the  irritation  becomes  so  great  that 
stimulation  passes  into  paralysis,  the  quantity  of 
digestive  fluid  becomes  diminished,  thick,  and 
inactive,  and  perhaps  is  arrested,  and  patches  of 
congestion  appear  on  the  stomach  wall.  These 
effects  Dr.  Beaumont  saw  with  his  eyes  pro- 
duced in  the  stomach  of  St.  Martin  (p.  601), 
after  excess.  The  result  was  arrested  digestion, 
wholly  or  partially.  When  these  effects  are 
marked,  instead  of  the  keener  relish  for  food 
and  increased  appetite  following  the  use  of  the 
small  quantity,  there  are  the  loathing  for  food 
or  simply  the  loss  of  appetite,  the  uneasy  sen- 
sations about  the  stomach,  the  parched  mouth, 
sickness,  vomiting,  and  so  on,  so  well  known  to 
too  many.  But  the  noticeable  feature  is  that 
Dr.  Beaumont  observed  the  ]>aralysing  effect 
\ipon  the  stomach  before  St.  Martin  had  any 
sensations,  intimating  to  him  any  interference 
with  digestion. 

The  stimulating  effect  of  small  doses  and  the 
depressing  and  paralysing  effect  of  large  doses 
of  alcohol  are  also  produced  on  the  heart  and 
circulation.  With  small  doses  the  heart  beats 


more  quickly  and  strongly,  and  the  flow  of  blood 
is  thereby  quickened  through  the  body,  to  the 
brain,  the  muscles,  and  the  skin.  Moreover, 
the  blood-vessels  dilate,  and  the  blood  flows 
more  readily  through  them.  Thus  the  face 
flushes,  the  arteries  of  the  temple  throb,  the 
skin,  pinched  and  wrinkled  and  blue  with  cold, 
becomes  softer,  fuller,  and  ruddier,  and  a feel- 
ing of  glowing  warmth  takes  the  jdace  of  the 
miserable  shrivelled  feeling,  the  cold  had  in- 
duced. This  is  the  stimulating  action  on  the  heart 
and  circulation.  But  a large  dose  produces  en- 
feebled and  irregular  action  of  the  heart,  and  it 
has  been  shown  that  both  in  animals  and  man 
a large  dose  of  alcohol  may  kill  immediately  by 
sudden  stoppage  of  the  heart’s  action.  This, 
however,  is  due  to  the  shock  produced  by  the 
entrance  of  the  large  quantity  into  the  stomach, 
by  reflex  action  (p.  86),  that  is  to  say  on  the 
heart,  and  not  by  the  spirit  acting  on  the  heart 
through  the  blood,  though  after  the  lapse  of  a 
little  time  a large  dose  would  produce  a like 
effect,  acting  through  the  blood. 

In  the  same  way  a stimulating  or  a paralysing 
action  is  produced  on  the  brain  and  nervous 
system  in  general,  according  to  the  quantity  of 
spirit  consumed.  The  lively  imagination,  the 
rapid  flow  of  ideas,  the  sharpened  wit,  the  freer 
discourse,  the  more  generous  enthusiasm,  or  it 
may  be  the  more  combative  and  argumentative 
spirit,  are  some  of  the  stimulating  effects  of 
alcohol  upon  the  nervous  system,  partly  due 
to  the  increased  supply  of  blood,  owing  to  the 
quickened  circulation,  but  also  due  to  the  direct 
action  of  the  alcohol,  circulating  in  the  blood, 
on  the  nerve-centres.  But  the  more  markedly 
this  stimulating  effect  is  produced,  the  more 
near  is  one  to  the  commencing  of  the  jxiralytic 
action,  when  the  loss  of  self-restraint  indicates 
that  the  highercentres  are  beginning  to  succumb. 
The  unsteady  gait  or  speech  proclaims  the  loss 
of  the  power  properly  to  co-ordinate  muscular 
movements  for  definite  purposes,  and  rambling 
remarks,  confused  and  stupid  appearance,  tell 
that  the  higher  faculties  of  the  brain  are  under 
the  p.aralysing  influence  of  the  alcohol.  It  is  the 
higher  nerve-centres,  those  of  the  brain,  that 
first  experience  the  naicotic  effect;  the  nerve- 
centres  of  the  spinal  cord  are  all  affected  later. 
Thus  a man  who  cannot  kee]>  his  feet  may  yet 
keep  his  saddle,  if  he  is  accustomed  to  ride, 
because  it  is  the  lesser  brain  or  cerebellum 
(p.  93)  that  regulates  the  combined  muscular 
movements  necessary  for  walking,  and  that 
function  is  largely  in  abeyance,  while  he  keeps 
the  saddle  owing  to  a reflex  action  (p.  86),  the 


Drinks.] 


GIN-DRINKERS’  LIVER. 


671 


stimulus  derived  from  the  thighs  in  contact 
with  the  horse  acting  on  the  nerve-centres  of 
the  spinal  cord,  which  the  alcohol  has  not  yet 
overpowered.  Even  when  the  narcotic  action 
on  the  nervous  system  is  so  pronounced  that 
the  man  lies  “dead  drunk,”  insensible  to  kicks 
or  blows,  every  muscle  relaxed  and  powerless, 
one  part  of  the  nervous  system  may  yet  remain 
less  powerfully  alfected,  the  medulla  oblongata 
(p.  93),  in  which  are  the  nerve-centres  main- 
taining the  action  of  the  heart  and  the  move- 
ments of  breathing.  It  is  not  unless  the  dose 
has  been  sufficient  to  abolish  their  action  also 
that  death  results,  and  it  is  usually  the  cessa- 
tion of  breathing  that  determines  death,  the 
heart  continuing  to  beat  a brief  time  longer. 

Well  then,  it  may  be  said,  alcohol  is  safe  so 
long  as  one  does  not  exceed  the  quantity  that 
simply  stimulates.  This  might  be  admitted  if 
it  were  possible  to  mark  the  point  where  stimu- 
lation ceased  and  narcotic  action  began.  It  is 
not  easy  to  determine  such  a point,  because  one 
follows  so  hard  on  the  track  of  the  other.  The 
depressing  action,  indeed,  is  the  direct  conse- 
quence of  a certain  degi’ee  of  stimulation;  it  is 
exhaustion  produced  by  the  alcohol  having 
goaded  the  organ,  the  nerve  - centres,  let  us 
say,  into  expending  more  energy  than  it  could 
speedily  replace.  In  different  individuals,  too, 
the  proportion  between  the  two  effects  is  very 
variable.  In  one  individual  the  stimulating 
effect  is  hardly  noticeable,  it  is  so  short-lived, 
and  only  the  depression  is  prominent,  even  a 
small  dose  producing  bad  effects,  while  another 
seems  to  be  unaffected  except  by  large  quan- 
tities. Indeed  it  is  a question  whether  the 
stimulating  effect  is  not  in  some  senses  actually 
already  a paralysing  one.  The  increased  flow  of 
blood  to  the  stomach  may  be  because  the  contact 
of  the  spirit  with  the  stomach  wall  has  partly 
paralysed  the  finer  blood-vessels,  has  diminished, 
that  is  to  say,  the  tone  of  their  walls,  so  that 
they  become  more  flaccid  and  more  readily  yield 
to  the  pressure  of  blood  within  them.  The  ap- 
parent stimulus  to  the  heart  may  be  because 
already  a slight  paralysing  action  is  being 
exerted  upon  the  restraining  nerve  of  the  heart 
(the  pueumogastric,  p.  96)  and  the  exciting 
nerve  of  the  heart  (the  sympathetic,  p.  225)  is 
not  being  properly  and  healthily  restrained.  It 
is  certainly  the  view  that  the  flushing  of  the 
face  and  the  manifest  more  ready  flow  of  blood 
to  the  skin  are  due  to  a certain  degree  of  para- 
lysis of  the  nerves  (the  vasomotor  nerves,  p.  233), 
which  control  the  size  of  the  blood-vessels,  and 
so  the  pressure  of  blood  easily  dilates  the  ves- 


sels. Undoubtedly  this  is  the  explanation  of 
the  persistent  redness  of  the  face,  nose,  &c.,  of 
those  who  habitually  indulge;  the  blood-vessels 
have  lost  their  tone  by  the  continued  action  of 
the  spirit.  If,  again,  the  alcohol  seems  to  stimu- 
late the  nervous  system,  one  must  not  overlook 
the  fact  that,  though  ideas  and  speech  become 
more  rapid,  control  of  them  is  less  effective,  and 
the  healthy  restraining  influence  of  the  higher 
nerve-centres  is  lessened.  There  is  undoubt- 
edly good  reason  for  believing  that  the  appa- 
rent stimulating  action  may  be  only  a slight 
paralysing  action  in  disguise,  and,  if  so,  it  can- 
not be  useful  for  a man  in  health,  however  use- 
ful it  may  frequently  be  in  cases  of  disease.  It 
has  further  to  be  noted  that  well-marked  re- 
mote effects  follow  the  habitual  use  of  alcohol, 
not  only  in  large  doses  but  also  in  small,  and 
api)arently,  harmless  doses  if  frequently  re- 
peated. A man  may  take,  for  example,  a nip 
of  whisky  or  brandy  without  any  apparent  or 
actual  effect,  but  if  he  is  regularly  in  the  habit, 
in  connection  with  business  transactions,  for 
example,  to  have  sundry  and  frequent  nips  a- 
day,  though  not  one  seems  to  have  any  effect 
upon  him,  yet  in  time  slow  changes  are  set 
up  in  various  bodily  organs,  which  become  evi- 
dent, it  may  be,  only  after  years  of  continuance 
of  the  practice.  These  slow  changes  are  of  the 
nature  of  a degeneration,  fatty  or  fibrous.  The 
true  structure  of  the  organ  or  organs  affected 
undergoes  fatty  degeneration,  such  as  the  mus- 
cular fibi'e  of  the  heart,  or  becomes  transformed 
into  a fibrous  character,  such  as  is  exceedingly 
common  in  the  liver,  giving  rise  to  what  is 
called  “gin-drinkers’”  liver,  and  also  in  the 
kidneys.  The  brain  and  nervous  system  may 
also  be  similarly  affected.  Now  a man  may 
become  thus  affected  as  a consequence  of  fre- 
quently-repeated small  doses  of  sj^irits,  m Iio  has 
never  been  known  to  be  intoxicated,  and  whose 
fi'iends  are  prepared  to  certify  as  a “strictly 
temperate  man.” 

It  will  be  well  at  this  stage  to  note  particu- 
larly what  is  the  general  tenor  of  the  conclusions 
we  have  re;iched.  They  are  these ; — 

1.  Alcohol  is  to  some  extent  used  up  in  the 
body,  and  may,  therefore,  liberate  energy 
for  heat  or  work,  so  that  in  a limited  sense 
it  may  be  classed  as  an  energy -yielding  food. 

2.  If  alcohol  is  employed  beyond  certain  small 
doses,  it  has  injurious  effects  of  a paralytic 
kind  upon  various  organs  of  the  body. 

Thus  the  first  conclusion  is  qualified  in  a very 
important  way  by  the  second,  for  a food-stuff 
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which,  if  used,  except  in  small  quantity,  will 
have  an  injurious  effect,  is  scarcely  to  be  con- 
sidered of  value  as  a food-stuff  at  all,  it  is  little 
more  than  a drug. 

Supposing  the  remarks  that  have  been  made 
as  to  the  difficulty  of  marking  a line  between 
one  kind  of  effect  of  alcohol  and  another,  the 
evidently  poisonous  effect — supposing  these  re- 
marks to  be  accepted  as  indicating  the  impossi- 
bility of  saying  to  anyone,  “You  may  take  a 
certain  quantity  of  alcohol  without  fear  of 
harm,”  the  question  may  yet  be  asked  is  it 
not  possible  to  lay  down  a limit  beyond  which 
injury  is  almost  certain  to  arise!  If  one  can- 
not say,  “ You  are  perfectly  safe  within  a certain 
limit,”  it  will  be  at  least  of  some  use  if  one  can 
say,  “You  are  certainly  in  danger  beyond  an- 
other limit.”  This  both  Dr.  Anstie  and  Dr. 
Parkes  and  others  have  attempted  to  do.  It 
has  been  said  that  alcohol  appears  in  the  urine, 
breath,  and  sweat,  some  time  after  a quantity 
has  been  consumed.  An  endeavour  was  made 
to  find  what  quantity,  if  any,  could  be  given  to 
a healthy  man  in  twenty-four  hours,  without 
any  appearing  in  the  urine.  As  soon  as  any 
began  to  appear  in  the  urine,  that  was  accepted 
as  an  indication  that  more  had  been  introduced 
into  the  body  than  could  be  disposed  of,  and 
that  the  introduction  of  more  could  almost  cer- 
tainly be  productive  of  no  useful  effect.  Dr. 
Anstie  found  that  when  a quantity  exceeding 
one  ounce  and  a half  of  pure  alcohol  (absolute 
alcohol)  was  introduced,  not  at  one  time,  hut  in 

1 oz.  absolute  alcohol  is  contained  in 

1 ,,  >>  >’ 

1 ))  )>  5)  ” 
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If  a healthy  man,  then,  take  in  24  hours  more 
than  iths  of  a glass  of  whisky  or  brandy,  2 
glasses  port  or  sherry,  4 glasses  (a  half-pint) 
claret,  or  hock,  or  champagne,  or  a pint  of  beer, 
he  takes  a quantity  which  will  produce  effects 
on  the  bodily  organs  likely  to  be  injurious, 
whether  such  effects  are  perceptible  or  not.  For 
women  the  quantity  is  smaller,  and  any  quan- 
tity to  children  in  health  is  injurious. 

The  value  of  Alcohol  to  the  Body. — 
Judged  by  the  facts  that  have  been  briefly  passed 
in  review  alcohol  has  no  value  for  the  healthy 
human  body,  under  ordinary  circumstances.  The 
talcing  of  stimulants  is,  therefore,  a question  of 
individual  taste  and  pleasure,  just  as  is  the  use 
of  condiments,  and  as  soon  as  the  quantity 
taken  for  pleasure  exceeds  a certain  small 
amount  the  region  of  possible  danger  is  entered. 


24  hours,  the  limit  was  passed.  Dr.  Parkes  and 
Count  Wollowicz  corroborated  this  in  a very  re- 
markable way  by  finding  that  in  strong  healthy 
men,  accustomed  to  alcohol  in  moderation,  they 
observed  the  beginning  of  injurious  effects  when 
a quantity  of  spirit  was  introduced  in  24  hours, 
which  contained  between  one  and  one  and 
a half  ounces  of  absolute  alcohol.  “Assuming 
the  coiTectness  of  these  experimental  data,” 
says  Parkes,  “which,  though  not  extensive,  are 
yet  apparently  exact,  it  is  evident  that  modera- 
tion must  be  something  helowiX\e  quantities  men- 
tioned; and,  considering  the  dangers  of  taking 
excess  of  alcohol,  it  seems  wisest  to  assume  1 to 
1^  fluid  ounces  of  absolute  alcohol  in  twenty- 
four  hours  as  the  maximum  amount  which  a 
healthy  man  should  take.”  The  meaning  of  ab- 
solute alcohol  is  explained  on  p.  666.  It,  of 
course,  is  not  used  at  all  as  a drink,  and  one 
could  consume  varying  quantities  of  the  dif- 
ferent alcoholic  drinks,  without  exceeding  the 

1 ounce  of  absolute  alcohol,  accoi'ding  to  the 
percentage  of  alcohol  they  contain.  The  quan- 
tities can  be  calculated  from  the  table  on  p.  667, 
where  the  varying  percentage  is  stated.  If 
whisky  contains,  in  round  numbers,  only  50  per 
cent  absolute  alcohol,  obviously  2 ounces  of 
whisky  will  yield  1 ounce  of  absolute  alcohol. 
An  ordinary  wine-glass  contains  generally  about 
2^  ounces  of  whisky,  that  is  half  a gill,  and  that 
quantity  is  beyond  the  limit  of  safety.  The 
following  table  shows  the  relative  quantities  of 
the  different  drinks : — 

2 ounces  whisky ; 

5 ,,  wines  like  sherry  and  port ; 

LO  ,,  ,,  claret  and  hock ; 

20  ,,  (1  pint)  beer. 

Within  the  limit  named,  each  person  must  be 
allowed  to  act  according  to  his  own  judgment 
and  inclination.  There  are,  however,  circum- 
stances in  which  alcohol  has,  or  is  generally 
supposed  to  have,  directly  beneficial  effects,  cir- 
cumstances which  may  be  said  to  be  more  or 
less  beyond  the  ordinary.  What  are  these  cir- 
cumstances, and  how  far  is  the  general  idea 
concerning  them  correct  is  our  next  question? 

It  is  a common  idea  that  alcohol  in  some 
form  is  exceedingly  useful  when  the  body  is 
subject  to  the  pressure  of  great  exertion.  On 
this  point  there  is  now,  fortunately,  a great 
body  of  evidence,  drawn  chiefly  from  the  ex- 
perience of  troops  on  the  march  and  engaged  in 
fighting.  Dr.  Parkes  thus  summarizes  the  re- 
sults of  his  observations  during  the  Ashanti 
campaign  (1874).  “The  first  effect  of  alcohol. 
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whsii  giv6ii  in  3.  DiodcratB  dos6  (for  oxamploj 
wliut  is  6(][U3l  to  ono  fluid  ounco  of  absoluto 
alcohol),  is  reviving,  but  this  effect  is  transient. 
The  I’eviving  effect  goes  oft  after  at  the  utmost 
two  and  a half  miles  of  additional  march,  and 
sometimes  much  before  this ; then  the  previous 
languor  and  sense  of  exhaustion  not  only  re- 
turn, but  are  sometimes  more  intense,  and  if 
alcohol  is  again  resorted  to,  its  effects  are  now 
less  satisfactory.  Its  reviving  power  is  usually 
not  so  marked ; and  its  peculiar  anaesthetic 
and  narcotizing  influence  can  usually  be  dis- 
tinctly traced.  The  men  feel  heavy,  dull,  dis- 
inclined to  march,  and  are  less  willing  and 
cheerful.”  In  the  Eed  River  expedition,  led  by 
Sir  Garnet  Wolseley,  spirit  rations  were  not 
issued.  “ The  men  were  allowed  a large  daily 
ration  of  tea,  1 oz.  per  man — pi’actically  as 
much  as  they  could  drink ; and,  as  I am  now 
on  this  subject  of  bohea  versus  gi’og,  I may  as 
well  state  that  the  experiment  was  most  suc- 
cessful. The  men  of  no  previous  expedition 
have  ever  been  called  upon  to  perform  harder 
or  more  continuous  labour  for  over  four  months. 
. . . This  expedition  would  have  been  a 

bright  era  in  our  military  annals  had  it  no 
other  result  than  that  of  proving  the  fallacy 
hitherto  believed  in  of  the  necessity  of  provid- 
ing our  men  when  in  the  field  with  intoxicating 
liquors.”  Sir  Garnet  Wolseley  recommends  sub- 
stituting tea  for  rum,  which  results  in  increas- 
ing the  efficiency  and  health  of  the  men.  There 
is  abundant  and  remarkable  evidence  to  the 
same  effect.  It  appears,  then,  that  alcohol  by 
its  stimulating  effect  may  enable  one  to  put 
forth  a great  effort  for  a very  brief  period.  But 
it  supplies  no  energy  for  overcoming  the  diffi- 
culty ; it  compels  an  increased  expenditure  of 
energy  without  supplying  the  material  from 
which  the  energy  is  to  be  obtained.  As  a 
result  in  a brief  period  its  effect  is  over’,  leaving 
greater  exhaustion  than  before.  It  lessens  the 
power  of  sustained  work.  Its  action  in  this 
way  may  be  compared  to  putting  the  “blower” 
on  a low  fire,  which  occasions  a more  rapid  en- 
trance of  air  and  a temporary  quickening  of  the 
dying  flame.  It  is  like  the  prick  of  the  spur 
in  the  side  of  the  tired  liorse,  “eliciting  force 
without  supplying  it.”  If  alcohol  is  useful  in 
fatigue,  it  is  not  when  the  work  is  being  done, 
but  after  it  is  over,  if  restorative  food  can  also 
be  had.  Then  it  may  be  like  the  “blower” 
over  a low  fire,  winch  has  received  a new  swp- 
V^y  coal.  It  stimulates  the  exhausted  body 
to  appropriate  the  benefits  of  the  food,  though 
even  under  these  circumstances  its  use  is  inad- 


visable if  food  and  rest  are  sufficient  for  the 
purpose. 

Alcohol  has  been  supposed  to  be  useful  dur- 
ing prolonged  exposure  to  cold.  The  error  here 
is  easily  pointed  out.  By  its  stimulating  effect 
upon  the  heart,  and  the  dilatation  of  the  smaller 
blood-vessels  it  produces,  it  causes  a freer  sup- 
ply of  blood  to  the  skin,  and  a consequent 
glowing  sensation  of  warmth.  This,  however, 
is  delusive.  The  spirit  supplies  no  added  heat 
worth  noting,  and  the  greater  quantity  of  blood 
flowing  in  the  skin  exposes  the  body  to  a much 
inci'eased  loss  of  heat.  We  have  seen  (p.  309) 
that  the  heat  of  the  body  is  maintained  in  a 
cold  external  atmosphere  by  contx’action  of  the 
vessels  of  the  skin,  and  a lessened  supply  of 
blood  to  the  surface.  Alcohol  produces  the 
opposite  effect,  and  thus  the  body  parts  with  its 
heat  at  a greatly  increased  rate.  Its  use  under 
these  circumstances  is  dangerous.  But  when 
the  exposure  to  cold  is  over,  and  the  person  is 
amid  comfortable  surroundings,  then,  if  neces- 
sary, alcohol  may  be  used,  and  quickly  arouses 
a feeling  of  warmth  by  permitting  the  blood  to 
flow  to  the  skin. 

The  opposite  condition  to  cold,  great  heat  is, 
it  appears,  also  less  easily  borne  with  the  use 
of  alcohol,  which,  according  to  Parkes,  predis- 
poses to  sunstroke. 

The  value  of  alcohol  when  food  is  persistently 
deficient  has  been  already  alluded  to.  In  ordi- 
nary circumstances  one  would  say  the  food 
ought  to  be  as  readily  procurable  as  the  alcohol, 
and  at  a much  cheaper  rate.  In  cases  of  disease, 
however,  when  the  difficulty  of  taking  food  can- 
not be  overcome,  alcohol  does  often  become  an 
agent  of  great  value.  But  if  the  use  of  alcohol 
were  restricted  to  disease,  few  would  be  found 
to  object.  This  circumstance  connected  with 
alcohol  has,  however,  a bearing  which  may  be 
indicated  in  closing  these  considerations. 

Hitherto  the  author  has  not  sought  to  ex- 
press any  opinion  as  to  the  value  of  alcohol. 
His  desire  has  been  simply  to  marshal  the 
chief  facts  which  scientific  investigation  has 
revealed,  whatever  these  facts  might  be.  The 
only  o}>inion  he  ventures  to  offer,  he  indicates 
now,  and  because  of  its  bearing  upon  the  use 
of  alcohol  under  circumstances  of  deficient  food. 
It  appears  to  him  that  the  ignox’ance  of  a very 
large  proportion  of  women  of  the  working- 
classes,  in  particular,  regarding  the  proper 
quality  of  food  needful  to  sustain  the  body, 
their  inability  to  prepare  plain  nourishing  food 
in  appetizing  forms,  their  tendency  to  provide 
whatever  gives  least  trouble,  such  as  the  almost 
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invariable  tea  bread  and  butter  and  bacon, 
which  appeases  the  hunger  without  yielding 
sufficient  for  the  repair  of  tissue  and  the  libera- 
tion of  energy  for  work,  these  form  one  of  the 
main  causes  of  the  large  amount  of  intemper- 
ance among  tlie  working-classes  of  the  popu- 
lation. The  men  are  not  stimulated  by  their 
food,  they  are  continually  below  par  as  regards 
energy  for  work,  they  know  little  of  the  buoy- 
ant elastic  mood  to  which  work  is  a delight, 
and  consciously  or  unconsciously  they  feel  a 
craving  for  something  to  stir  them.  So  they 
take  the  spirits  to  raise  the  steam,  and  a vicious 
habit  is  speedily  developed.  “ In  many  places,” 
says  Liebig,  “ destitution  and  misery  have  been 
ascribed  to  the  increasing  use  of  spirits.  This 
is  an  error.  The  use  of  spirits  is  not  the  cause, 
but  an  effect  of  poverty.  It  is  an  exception 
from  the  rule  when  a well-fed  man  becomes 
a spirit-drinker.  On  the  other  hand,  when  the 
labourer  earns  by  his  work  less  than  is  required 
to  provide  the  amount  of  food  which  is  indis- 
pensable in  order  to  restore  fully  his  working 
power,  an  unyielding  inexorable  law  of  neces- 
sity compels  him  to  have  recourse  to  spirits. 
He  must  wmrk,  but  in  consequence  of  insuffi- 
cient food,  a certain  portion  of  his  working 
power  is  daily  wanting.  Spirits,  by  their 
action  on  the  nerves,  enable  him  to  make  up 
the  deficient  power  at  the  expense  of  his  body, 
to  consume  to-day  that  cpiantity  which  ought 
naturally  to  have  been  employed  a day  later. 
He  draws,  so  to  speak,  a bill  on  his  health, 
•which  must  be  always  renewed,  because,  for 
want  of  means,  he  cannot  take  it  up ; he  con- 
sumes his  capital  instead  of  his  interest;  and 
the  result  is  the  inevitable  bankruptcy  of  his 
body.” 

One  remedy  for  such  a state  of  things  is,  not 
temperance  or  teetotal  lectures,  however  valu- 
able these  may  be,  but  disseminating  broadcast 
among  the  people  a knowledge  of  the  uses  and 
properties  of  foods,  and  their  economic  value, 
and  teaching  their  daughters  how  to  cook  pala- 
table and  plea.sant  meals  from  plain  and  cheap 
materials,  and  how  to  serve  them  with  decency 
if  not  with  grace. 

The  value  of  alcohol  in  disease  is  un- 
doubted. It  would,  however,  serve  no  good 
purpose  to  consider  it  in  this  [)lace.  Its  use 
has  been  now  and  again  indicated  in  discussing 
special  diseases  in  the  fii’.st  part  of  this  work. 

Wines  from  the  Grape. 

The  Preparation  of  Wine.— Wine  is  the 
fermented  juice  of  the  grape.  The  fermenta- 


tion takes  place  spontaneously  and  natui-ally 
speedily  after  the  grapes  have  been  crushed. 
The  ferment  is  the  same  as  has  been  noticed 
in  speaking  of  the  manufacture  of  alcohol, 
namely  yeast,  but  it  is  not  added  as  in  })ro- 
ducing  alcohol  or  beer.  It  is  already  jiresent 
on  the  exterior  of  the  grape,  and  as  soon  as, 
by  crushing,  the  juice  and  ferment  meet  one 
another,  the  process  begins.  The  action  is  the 
same  as  that  already  described.  The  yeast 
acts  upon  the  sugar,  contained  in  the  juice  to 
the  extent  of  13  per  cent,  as  shown  in  the 
table  on  p.  574,  and  converts  it  into  alcohol 
and  carbonic  acid  gas.  Upon  the  extent  to 
which  the  fermentation  proceeds  will  sugar  be 
left  in  more  or  less  diminished  quantity  when 
it  is  completed.  If  very  little  sugar  remains 
the  result  is  a dry  wine;  but  if  a large  quan- 
tity of  sugar  has  been  present  in  the  grape 
juice,  it  will  produce  a larger  proportion  of 
alcohol.  As  soon,  however,  as  a quantity  of 
alcohol  in  a liquid  has  been  produced  above  16 
per  cent  by  volume,  fermentation  ceases,  no 
further  transformation  of  sugar  will  be  ])ro- 
duced,  and  the  result  will  be  a sweet  wine. 
Now  the  more  ripe  the  grape  is  the  more  rich 
is  its  juice  in  sugar.  This  ripening  is  jU’O- 
duced  by  the  influence  of  the  sun’s  rays;  and, 
therefore,  it  is  in  waiiu  countries,  such  as  Spain 
and  Portugal,  where  the  SAveet  sti'ong  wines, 
port  and  sheny,  are  prepared;  and  it  is  in 
more  northerly  regions,  where  the  grapes  can 
hardly  be  so  fully  matured,  that  the  lighter 
and  dry  wines  are  jiroduced — claret,  hock,  &c. 
Therefore,  also,  not  only  the  climate  influences 
the  kind  of  wine  which  a particular  district 
produces,  but  the  quality  of  the  wine  produced 
in  the  same  district,  will  vary  with  the  season. 
Wine  manufactured  from  grapes  which  have 
not  arrived  at  the  highest  stage  of  maturity 
will  be,  on  the  same  account,  more  aciil  than 
that  ju’epared  from  fully  ri])e  gra])es.  Some  of 
the  richest  and  most  fruity  wines,  such  as 
Tokay,  are  produced  from  grapes  allowed  to 
remain  long  on  the  vines,  so  that  they  develop 
a large  amount  of  sugar  and  attain  some  degree 
of  concentration  of  juice  by  the  evaporation  of 
water.  In  the  Sauterne  and  other  districts 
some  of  the  richest  wines  are  obtained  by 
.selecting  the  graj)es,  picking  them  from  the 
bunches  as  they  reach  perfection. 

In  the  process  of  manufacture  the  grapes  are 
first  crushed,  formerly  by  being  trodden  by 
the  feet,  but  now  usually  by  mechanical  means. 
When  this  has  been  done  the  juice,  now 
termed  must,  may  be  drawn  off  and  allowed 
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to  ferment  separately,  or  the  whole  mass  is 
allowed  to  undergo  fermentation  together,  the 
quality  of  the  product  varying  with  the  process 
adopted.  The  fermentation  sets  in  rapidly, 
and  is  completed  in  two  or  three  days,  oi  aftei 
a much  longer  time,  according  to  the  warmth  of 
the  place.  During  fermentation  a fi’otli  collects 
on  the  surface  owing  to  the  rise  of  carbonic  acid 
gas  in  bubbles.  This  is  skimmed  off  seveial  times. 
As  the  violence  of  the  process  diminishes  the 
liquid  begins  to  become  clear  by  the  settling 
of  a sediment  or  “lees.”  This  consists  of  ex- 
hausted ferment,  precipitated  organic  matter 
and  tartrate  of  potash,  which  the  now  alcoholic 
fluid  cannot  keep  in  solution  to  any  great  extent. 
The  clear  wine  is  now  racked  off  and  run  into 
casks,  where  it  slowly  undergoes  a furtlier  fer- 
mentation, and  another  quantity  of  sediment  is 
thrown  down.  W^ith  the  slow  production  of 
more  alcohol,  more  tartrate  of  potash  is  pi'ecipi- 
tated  in  a crystalline  form,  called  argol.  In  the 
course  of  this  further  fermentation,  the  wine  is_ 
several  times  racked  off  and  transferred  to  other 
casks.  The  material  left  in  the  fermenting  vat, 
called  mure  or  mark,  is  pressed,  and  the  best 
of  the  liquid  obtained  may  be  placed  in  the 
casks,  the  muddier  portion  being  used  for  in- 
ferior wine. 

Now  it  is  plain  that  duidng  the  process  that 
has  been  indicated  there  is  a multitude  of  cir- 
cumstances, which  will  influence  the  character 
of  the  wine  produced.  If,  after  the  grapes  are 
crushed,  the  juice  is  expressed  and  fermented 
alone,  a very  different  wine  will  be  produced 
from  that  yielded  by  the  fermentation  of  the 
juice  with  the  skins,  seeds,  stalks,  &c.  When 
the  juice  alone  undergoes  fermentation  a white 
wine  is  yielded,  no  matter  though  purple 
grapes  have  been  used,  for  their  juice  is  devoid 
of  colour  like  the  white  ones.  If,  however, 
the  skins  are  not  removed,  as  soon  as  alcohol  is 
produced  it  attacks  the  colouring  matter  in  the 
skin,  dissolves  it  out,  and  a red  wine  is  the 
result.  From  the  skins  also,  and  seeds  and 
stalks  as  well,  an  astringent  material  is  derivetl 
ami,  thus,  wine  obtained  from  fermenting  the 
juice  along  with  skins,  seeds,  and  stalks  is  more 
astringent.  Again  the  quality  varies  with  the 
rapidity  of  fernientation ; for  the  slower  this 
process,  the  more  extensively  do  other  changes 
occur  besides  the  formation  of  alcohol  and  car- 
bonic acid  gas;  these  changes  are  the  develop- 
ment of  ethers,  essential  oils,  &c.,  which  give 
aroma  and  fulness  to  the  flavour.  On  the  other 
hand,  if  the  pi’ocess  has  been  too  rapid,  time  has 
not  been  given  for  these  substances  to  foi’m. 


produced  as  they  are  by  slow  oxidation  changes, 
and  the  wine  is  thin  and  characterless.  Some- 
times alcohol  is  added  to  check  the  fermenta- 
tion earlier  than  usual.  Such  wines,  owing  to 
the  sugar  not  being  nearly  exhausted  by  the 
ferment,  subsequently  undergo  slow  changes 
which  increiise  the  bouquet  and  flavour  of  the 
wine,  so  that  it  matures  with  age.  Wines 
which  have  had  spirit  added  for  such  a pur})Ose, 
or  because  they  contained  so  small  a percentage 
of  alcohol  as  to  be  devoid  of  good  keeping 
properties,  are  called  fortified  wines,  while 
those  which  contain  simply  the  alcohol  due  to 
fermentation  are  called  natural  wines.  The 
wines  of  Portugal,  Spain,  Madeira,  and  the 
Cape  are  commonly  fortified,  those  of  France, 
Germany,  and  Hungary  are  more  commonly 
natural  wines. 

Natural  wines  should  not  contain  more  than 
7 to  13  per  cent  by  volume  of  alcohol,  while 
fortified  wines  contain  14  to  18. 

The  final  process  of  wine  manufacture  is 
“finino-.”  This  is  effected  by  the  addition  of 
isinglass  or  white  of  egg  which  carries  down 
organic  impurities  and  leaves  the  wine  clear. 
It  is  allowed  to  remain  at  rest  for  several 
weeks  after  the  addition  of  this  agent,  then  it 
is  racked  off  into  another  cask  and  is  ready  for 
bottling. 

The  Composition  of  Wine.— The  composi- 
tion of  the  grape  has  been  shown  on  p.  574, 
and  that  of  the  juice  before  fermentation  is, 
of  course,  similar.  It  contains  water,  sugar, 
albuminoid  (nitrogenous)  matei'ial,  non-nitro- 
genous  substances,  other  than  sugar,  such  as 
gum,  pectin,  fat,  &c.,  tartaric  acid  combined 
with  potash,  as  tartrate  of  potash,  fibre,  and 
mineral  matters,  such  as  potash,  soda,  lime,  mag- 
nesia, &c.,  in  combination  with  sulphuric  and 
phosphoric  acid,  and  in  the  skins  and  stalks 
there  are  tannin  and  colouring  matters.  Now 
by  fermentation  the  sugar  becomes  changed  into 
alcohol  and  carbonic  acid  gas;  the  fermentation 
produces,  besides,  glycerin  and  succinic  acid. 
Further,  by  the  action  of  oxygen  upon  the  alco- 
hol produced,  acetic  acid  is  formed,  and  a sub- 
stance called  .aldehyde  which  confers  a peculiar 
smell  and  fl.avour.  While,  therefore,  the  acid  of 
gr.ape  juice  is  niainly  tartaric  acid,  the  acids  of 
wine  are  tart.aric,  .acetic,  succinic,  carbonic,  and 
formic,  the  last  four  resulting  from  the  fei  men- 
tation. There  .are  also  sm.all  qu.antities  of  fatty 
acids,  and  tannic  acid  when  the  skins  and  st.alks 
have  fermented  with  the  juice,  as  in  the  case  of 
red  wines.  Further,  in  the  process  of  matura- 
tion of  wine,  ethers  .are  formed  by  the  action  of 
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acids  on  the  alcohol.  They  are  formed  slowly 
and  in  small  quantity,  being  present,  therefore, 
to  greatest  extent  in  old  wines,  and  it  is  owing 
to  their  presence  that  old  wines  have  the  fruity 
aroma  which  makes  them  prized.  An  ether, 
produced  by  the  action  of  a fatty  acid  on  the 
alcohol,  is  oenanthic  ether  to  which,  though  it 
is  said  to  be  present  to  the  extent  of  only  one 
part  in  40,000,  the  characteristic  smell  of  wine 
is  mainly  due.  It  is  its  presence  in  the  spirit 
of  wine — brandy — that  gives  to  it  its  peculiar 
flavour  and  odour.  By  the  action  of  the  various 
acids  upon  the  alcohol  in  new  wine  numerous 
ethers  are  produced,  which  process  diminishes 
the  alcoholic  strength  of  the  wine  but  develops 
its  aroma.  As  already  said  it  is  only  in  old 
wines  that  these  changes  have  occurred  to  any 
cfreat  extent.  Much  of  the  albuminous  material 
of  the  juice  of  the  grape  disappears  in  the 
fermentation  process,  some  remains  and  in 
time  is  precipitated  by  tannin,  forming  part  of 
the  crust  of  wine.  Wine  also  contains  less 
mineral  materials  than  grape  juice,  because 
much  of  that  material  cannot  be  kept  in  solution 
when  the  liquid  becomes  alcoholic.  It  is  in  part 
precipitated  as  the  fei’mentation  goes  on,  and 
subsequently  much  mineral  material  is  depos- 
ited in  the  crust,  such  as  the  bitartrate  of  j:)otash 
(cream  of  tartar)  and  phosphate  and  tartrate  of 
lime. 

The  changes  which  take  place  in  wine,  then, 
with  age,  are  diminution  or  disappearance  of 
sugar  that  may  have  escaped  fermentation,  dimi- 


nution of  alcohol  and  of  acidity  by  the  produc- 
tion of  ethers  and  consequent  improvement  in 
aroma  and  flavour,  and  diminution  of  tannin 
albuminous  and  mineral  matter  by  precipitation 
as  crust;  colouring  matter  is  also  deposited,  so 
that  the  colour  is  also  less  dark. 

There  is  a process,  known  as  “plastering,” 
employed  during  the  production  of  wine  which 
alters  the  quantity  and  kind  of  mineral  sub- 
stances present.  It  consists  in  dusting  over  the 
grape  juice,  before  fermentation,  sulphate  of 
lime — plaster  of  Paris  or  burned  gypsum.  The 
object  of  this  is  to  remove  some  of  the  acid 
flavour.  Sherry  and  port  are  almost  regularly 
subjected  to  such  treatment,  as  well  as  certain 
wines  of  Fi’ance  and  Greece.  Tartrate  of  pot- 
ash is  removed  by  this  means,  tartrate  of  lime 
being  formed  and  precipitated ; but  sulphate  of 
potash  is  also  formed;  it  is  a bitter  salt  and 
remains  in  solution.  The  tartrate  of  potash 
thus  removed  from  the  wine  is  one  of  its  most 
valuable  salts.  The  process,  according  to  Has- 
sall,  “deprives  the  wine,  in  fact,  of  a very 
valuable  salt,  substituting  another  salt  of  an 
injurious  character.”  Wines  are  also  frequently 
coloured  artificially  by  the  addition  of  burned 
sugar  or  vegetable  colouring  matters,  and  are 
also  artificially  flavoured  by  the  use  of  elder 
flowers  and  other  substances. 

The  following  table  from  Church  shows  the 
constituents  of  the  chief  wines  in  ordinary  use. 
The  percentages  of  alcohol  present  in  different 
varieties  of  wine  is  shown  on  p.  667. 


Constituents  of  One  Imperial  Pint  of  Various  Wines. 


Port. 

Madeira. 

Sherry. 

Carlowitz. 

Burgundy. 

Champagne. 

Claret. 

Hock. 

Absolute  Alcohol, . 

Sugar, 

Tartaric  Acid,  

Acetic  Acid, 

Ethers, 

Mineral  ^Matters, .. 

oz.  grs. 

3 218 

0 359 

23 
12 
6 

20 

oz.  grs. 

3 218 

0 175 

26 
18 
5 

33 

oz.  grs. 

3 147 

0 236 

24 
12 
4 

38 

oz.  grs. 

2 35 

none 
36 
19 
5 

16 

OZ.  grs. 

2 18 

10 
24 

17 
6 

18 

OZ.  grs. 

1 343 

1 120 
20 
10 
5 

20 

oz.  grs. 

1 306 

0 9 

31 
18 
6 
18 

oz.  grs. 

1 219 

none 
39 
18 
4 
16 

Besides  the  variation  in  the  quantity  of  alco- 
hol, one  notes  in  this  table  the  greater  propor- 
tion of  sugar  in  port,  Madeira,  sherry,  and 
Champagne,  and  its  absence  in  Cai'lowitz,  Bur- 
gundy, claret,  and  hock,  while  the  acidity  of  the 
latter  is  greater. 

It  does  not  fall  within  the  purpose  of  tliis 
work  to  describe  the  various  detailed  differ- 
ences between  the  various  wines,  sherry,  })ort, 
(Jhampagne,  their  special  mode  of  production 
and  so  on. 

The  Use  of  Wines.— The  action  of  wine 
on  the  body  is  determined  to  some  extent  by 
the  quantity  of  alcohol  contained  in  it.  But 


it  is  said  that  the  presence  of  ethers,  mineral 
materials,  &c.,  considerably  alters  the  nature  of 
its  action,  so  that  it  does  not  so  readily  tend 
to  produce  injurious  changes  on  the  body  as 
whisky  or  brandy  or  other  strongly-alcoholic 
liquors.  It  is  to  be  noted,  liowever,  that  the 
strong  wines,  such  as  port,  are  usually  taken  un- 
diluted, wliile  whisky  is  usually  drunk  largely 
diluted ; and  thus  those  who  take  the  fortified 
wines  take  alcohol  in  a more  concentrated  form 
than  if  they  took  whisky  and  water.  Apart 
from  the  alcohol,  the  presence  of  sugar  in  some 
wines  gives  them  a value  as  food-stuffs,  and 
the  mineral  matters  also  occasionally  are  useful 
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to  the  body.  It  must  not  be  forgotten  that 
wines,  almost  without  exception,  interfere  with 
digestion,  if  consumed  to  any  extent  (see  p. 
604),  and  interfere  to  a greater  extent  than  the 
same  quantity  of  alcohol,  taken  as  whisky  and 
water,  would.  This  action  is  most  marked  in 
the  case  of  the  rich  sweet  wines,  and  least  in 
hock  and  kindred  wines.  If  wines  are  to  be 
used  at  all,  in  health,  preference  should  be 
given  to  the  lighter  French,  German,  and  Hun- 
garian wines,  the  clarets,  hocks,  and  such  a wine 
as  Carlowitz,  while  sherry,  port,  Marsala,  Ma- 
deira, and  such  wines  should  be  in  general  avoid- 
ed, and  most  particularly  by  dyspeptics,  gouty 
and  bilious  subjects.  These  richer  wines  are  often 
exceedingly  valuable  in  enfeebled  conditions, 
but  are  not  advisable  for  ordinary  employment. 
The  Australian  wines  now  freely  employed 
afford  an  excellent  supply  of  light  wine  for 
those  who  insist  upon  some  such  beverage  daily. 
They  are  natural  wines,  of  soft  and  delicate 
flavour,  and  with  an  aroma  of  their  own.  Any- 
one who  believes  he  needs  some  stimulant  to 
his  appetite  cannot  do  better  than  use  such  a 
light  one,  particularly  in  face  of  the  difficulty 
of  obtaining  a good  claret.  If  one  really  needs 
and  derives  benefit  from  such  a stimulant  with 
food,  let  him  try  a glass  of  good  claret  or  similar 
wine,  made  up  to  a tumblerful  with  boiling 
water,  and  sipped  throughout  the  meal.  Spark- 
ling wines,  and  particularly  of  a dry  kind,  and 
specially  a dry  Champagne,  are  often  exceed- 
ingly useful  in  disease,  when  the  stomach  re- 
jects food  and  other  kinds  of  stimulant.  The 
sparkle,  due  to  the  escaping  carbonic  acid  gas, 
is  grateful  and  often  soothing  to  the  stomach, 
and  the  restorative  action  of  such  wines  is 
more  rapid  than  that  of  still  wines  or  ordinary 
spirits. 

The  Adultepation  of  Wines. — It  is  useless 
to  speak  of  the  value  of  wines  without  noting 
the  enormous  difficulties  in  the  way  of  obtaining 
what  is  genuine.  It  does  appear  that  actually 
good  wine  is  almost  beyond  the  reach  of  any 
but  those  who  are  able  to  pay  a good  price. 
The  fact  that  wine  is  valuable  under  certain 
circumstances  is,  therefore,  qualified  by  the  fact 
that  it  is  only  procurable  by  the  few.  This  will 
be  sufficiently  shown  by  the  following  extracts 
from  Dr.  Hassall’s  book  on  Food  and  its  Adul- 
terations. “ Scarcely  a natural  sherry  is  to  be 
met  with  in  this  coiintry.  The  very  finest  and 
pui  est  sheri  les  imj)orted  ...  are  fortified 
with  grape  spirit  only,  or  with  grape  spirit, 
grape  sugar,  and  grape  colouring ; . . . but 

the  great  bulk,  we  fear,  of  the  sherries  con- 


sumed in  Great  Britain,  contain  foreign  spirit, 
foreign  sugar,  and  foreign  colouring,  and  are, 
in  fact,  mixed  and  adulterated.”  “A  kind  of 
sherry  is  manufactured  in  this  country,  the 
basis  of  which  is  pale  malt  and  sugar- candy,  a 
small  quantity  of  French  brandy  and  inferior 
wine  being  added  to  flavour  the  mixture.” 
“Port  wine  is  subject  to  a large  amount  of  adul- 
teration before  it  reaches  this  country;  after  its 
andval  here  it  is  frequently  subjected  to  fur- 
ther sophistication.  Sometimes  it  is  diluted, 
brandied,  and  then  coloiu’ed  by  the  mixture 
termed  Jerupiga,  or  by  means  of  logwood.  The 
bi’illiancy  of  the  colour  is  sometimes  increased 
by  means  of  alum,  and,  if  turbid,  it  is  cleared 
by  gypsum,  while  increased  astringency  is  im- 
parted by  means  of  oak -sawdust.  Not  infre- 
quently peculiar  flavours  or  bouquets  are  arti- 
ficially communicated  to  port  wine;  the  principal 
substances  used  for  this  puipose  are  extract  of 
sweetbriar,  orris-root,  and  cherry-laurel  water.”’ 

Wines  from  Fruit  other  than  the  Grape. 

Wine  might  be  produced  from  any  kind  of 
fruit  containing  grape-sugar.  The  fruit  is  crushed 
like  the  grape,  and  the  juice  allowed  sponta- 
neously to  ferment. 

Cider  is  wine  produced  from  crushed  apples. 
After  the  fruit  has  been  crushed,  the  juice  is 
expressed,  and  then  allowed  to  ferment,  no 
yeast  being  added.  The  character  of  the  liquor 
produced  dej:»ends  upon  the  kind  of  apple, 
whether  it  has  been  kept  till  fully  mature, 
whether  the  juice  has  been  expressed  imme- 
diately after  crushing,  upon  the  length  of  time 
fermentation  has  been  allowed  to  go  on,  &c.  It 
contains  usually  from  5'21  to  9'87  per  cent  of 
alcohol  by  volume.  If  allowed  to  ferment  too 
long,  acid  is  readily  produced,  resulting  in  a 
sour  thin  liquid.  In  Normandy  many  varie- 
ties of  apple  are  grown  for  the  manufacture  of 
cider. 

Peppy  is  prepared  by  a process  similar  to 
cider  from  pears.  It  contains  usually  about 
7’26  per  cent  of  alcohol. 

Goosebeppy  Wine,  Mulbeppy  Wine,  &c. 
may  be  prepared  in  similar  ways  from  their 
respective  fruits. 

Beep  and  othep  Malt  Liquops. 

Ppepapation  and  Composition  of  Beep. — 
Malt  liquors  are  prepared  from  malted  grain, 
usually  barley,  prepared  by  the  method  already 
described  at  the  beginning  of  the  iDaragraphs 
on  alcohol.  The  malt  is  mashed  as  explained  in 
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these  paragraplis,  and  the  process  carried  on 
in  a similar  way  to  that  for  the  pi'oduction  of 
alcohol,  till  the  wort  has  been  produced.  The 
wort  is  then  boiled,  and  here  the  first  difference 
arises,  consisting  in  the  addition  to  the  wort  of 
hops.  These  are  the  female  flowers  of  a plant 
belonging  to  the  natural  order  Urticacece,  the 
Huraulus  lupulus.  Tliey  are  grown  to  greatest 
perfection  in  Kent  and  Sussex.  They  contain 
an  oil,  the  oil  of  hops,  a bitter  principle  called 
lupulin,  which  are  the  two  chief  ingredients 
from  the  brewer’s  point  of  view,  a resin,  tannin, 
and  minei'al  matters,  &c.  It  is  for  the  flavour 
and  bitter,  as  well  as  for  their  preservative 
qualities,  that  hops  are  employed ; and  they 
impart  an  aromatic  and  tonic  character  to  the 
infusion.  The  hops  are  added  to  the  woi’t  in 
the  copper,  in  quantity  dependent  upon  the 
liquor  to  be  pi’oduced,  for  ale  about  8 pounds 
of  hops  being  added  to  one  quai’ter  of  malt  and 
180  gallons  of  water,  this  quantity  yielding  108 
gallons  of  ale,  water  being  lost  in  the  course  of 
the  various  processes.  After  being  boiled  the 
liquor  is  drawn  off,  strained,  cooled  to  a proper 
fermenting  temperature,  and  the  yeast  added. 
In  three  or  four  days  the  process  is  completed. 
The  fermentation  is  not  carried  so  far  as  in  the 
production  of  alcohol,  since  in  the  manufacture 
of  beer  it  is  desired  to  leave  some  sugar  uncon- 
verted. After  fermentation  the  liquor  is  allowed 
to  clarify,  “finings”  of  isinglass  being  sometimes 
added  to  facilitate  that  process.  The  beer  is  then 
racked  off  into  casks  for  use. 

The  kind  of  malt  liquor  produced  depends 
upon  the  kind  and  quantity  of  malt  used,  the 
quantity  of  hops  added,  the  extent  to  which 
fermentation  is  carried,  and  on  various  other 
circumstances.  The  greater  the  quantity  of 
malt  used,  the  higher  is  likely  to  be  the  alco- 
holic strength  of  the  beer.  Pale  malt  is  used 
as  a basis  of  all  malt  liquors,  dark  malts  being 
employed  in  addition  to  give  the  colour  to  stout, 
porter,  &c.  Ale  is  manufactured  from  the  pale 
variety  only. 

Malt  liquors  contain  water,  alcohol,  and 
sugar,  dependent  upon  the  extent  of  the  process 
of  fermentation,  albuminous  substances  of  the 
malt  extract,  carbonic,  acetic,  lactic  and  suc- 
cinic acids  produced  by  the  fermentation,  bitter 
and  colouring  matters,  and  saline  substances. 
The  kind  of  water  with  which  beer  is  bi'ewed 
is  understood  to  affect  its  quality.  Thus  the 
special  character  of  Burton-on-Trent  brew  is 
believed  to  be  due  to  some  extent  to  the  water, 
which  is  rich  in  mineral  constituents. 

The  following  is  an  analysis  of  a stout: 


Alcohol  (by  weight),  ... 

...  5'51  per  cent. 

Soluble  Albuminoids, 

...  -69 

Sugar,  Dextrin,  &c., ... 

...  674 

Acetic  Acid,  ... 

...  -05 

)> 

Lactic  Acid,  

...  T8 

JMineral  Matters, 

...  -37 

55 

The  following  table  from  Church  indicates 


the  constituents  of  stout  and  ale : — 


Constituents  of  One  Imperial  Pint  of  Ales  and  Stout. 


London 

Stout. 

London.  1 
Porter. 

Pale 

Ale. 

strong 

Ale. 

oz. 

grs. 

OZ. 

grs. 

OZ. 

grs. 

OZ.  grs. 

Water, 

18 

343 

18 

412 

18 

409 

17  399 

Alcohol,  

1 

74 

1 

10 

1 

12 

2 18 

Acetic  Acid, 

22 

16 

17 

21 

Extractives,^ 

1 

25 

1 

S 

0 

372 

2 42 

Mineral  Matter,  . 

22 

18 

10 

30 

Twenty  ounces  of  beer  (one  pint)  yield  about 
one  ounce  of  absolute  alcohol. 

Lager  Bier  (Munich)  contains  5T  per  cent 
of  alcohol,  and  5 per  cent  of  malt  exUact. 

White  Beer  (Weiss  Bier)  contains  1‘9  per 
cent  of  alcohol,  and  5'7  of  malt  extract. 

The  Value  of  Malt  Liquors. — Besides  the 
alcohol,  whose  effects  have  been  already  dis- 
cussed, malt  liquors,  as  shown  by  the  tables, 
contain  undoubtedly  nutritive  materials  in  the 
shape  of  albuminoids,  sugar,  &c.,  derived  from 
the  malt  extract.  These  materials  are  con- 
tained in  largest  amount  in  stout  porter  and 
strong  ale.  Such  liquors  thus  possess  stimulat- 
ing, nutritive,  and  tonic  properties,  the  latter 
being  most  marked  in  the  pale  ales.  When 
taken  in  any  quantity  they  tend  to  interfere 
with  the  due  combustion  of  fats,  and  probably 
also  carbo-hydrates  in  the  body.  In  conse- 
quence a fat  and  bloated  appearance  is  apt  to 
be  induced,  more  particularly  as  the  liquor  con- 
tains considerable  quantities  of  fattening  ma- 
terial in  the  shape  of  sugar,  Moreovei’,  the 
same  interference  with  the  natural  action  of 
the  bodily  organs  leads  to  an  accumulation 
within  the  system  of  imperfectly  oxidized  sub- 
stances, resulting  in  impaired  digestion,  inter- 
ference with  the  functions  of  the  liver,  gouty 
and  bilious  afiections,  nervous  irritability  and 
the  like.  According  to  the  calculation  already 
made  (]).  672)  the  use  of  beer  should  be  re- 
stricted to  one  pint  per  day.  Stout  and  porter 
are  frequently  found  valuable  in  the  treatment 
of  diseases  of  mal-nutrition,  and  they  are  in 
frequent  use  by  nursing  mothers.  It  would  be 
well,  however,  if  tlie  employment  of  such  agents 
in  general  weakness  or  disease  were  regulated 
by  medical  advice. 

1 This  includes  albuminoids,  sugar,  dextrin,  &c.,  derived 
from  the  malt  and  hop  extract. 
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Section  III— AIR,  VENTILATION,  AND  WARMING. 

Air. 

The  Necessity  for  Air. 

The  Atmosphere: 

Physical  Properties  of  Air— Effects  of  Temperature  and  Pressure- 

Effects  ou  the  Body  of  Increased  aud  Diminished  Pressure— Mountain  Sickness— Cupping  Glasses. 

The  Composition  of  the  Air — 

Oxygen  and  Nitrogen— Difference  in  Quantity  of  Oxygen  in  a given  Volume  of  Air  according 
to  Pressure  and  Temperature— Ozone. 

Carbonic  Acid  of  the  Air; 

Impurities  in  the  Atmosphere— Bust  in  the  Air— Germs  in  the  Air — Observations  with  the  Aeroscope; 

Purification  of  the  Air. 

Ventilation. 

Air  of  Confined  Spaces  : 

Air  Vitiated  by  Breathing— as  a Test  of  Impurity; 

Quantity  of  Fresh  Air  required  per  head  per  hour. 

Effects  on  Air  of  Burning  of  Candles,  Gas,  Fire,  Ac.; 

Moisture  in  the  Air. 

Methods  of  Ventilation: 

Ventilation  by  Diffusion  of  Air  through  Faffs— Permeability  of  'Walls— Construction  of  House 
Walls,  Foundations,  &c.,  in  view  of  this; 

Position  of  Openings  for  Ventilation; 

Inlet  Veyitilators— Window  Ventilation— Sheringham’s  Ventilator— Tobin’s  Tubes; 

Outlet  Ventilators— VentilatoTS  in  Chimney— Shaft  Ventilators,  Boyle’s,  Watson’s,  M'Kiunell’s; 

The  Size  of  Ventilating  Openings; 

Ventilation  by  Chimney — Causes  of  Bad  Draught. 

Warming. 

Conduction,  Convection,  and  Radiation  of  Heat. 

Heating  by  Open  Fireplace  and  by  Hot  Air  contrasted: 

The  Construction  of  the  Ordinary  Grate — Teale’s  Economizer; 

The  Galton  Grate; 

German  Stoves  and  Gas  Stoves. 

AIR. 

The  Necessity  for  Air. — In  the  first  part 
of  this  work,  in  Section  IX.  A,  the  process  of 
respiration  has  been  considered,  and  the  means 
by  which  air  from  the  external  atmosphere  is 
taken  into  the  lungs  have  been  explained  in  de- 
tail. The  reason  for  the  introduction  of  air  has 
also  been  briefly  set  forth,  namely  that  oxygen 
is  necessary  for  the  life  of  the  tissues,  and  that 
the  blood  flowing  in  the  fine  blood-vessels  of 
the  lungs  obtains  oxygen  from  the  air  intro- 
duced, and  carries  it  to  the  tissues  (see  pp.  249, 

257,  and  261).  Moreover,  the  pui’pose  served 
by  the  oxygen  derived  from  the  air  is  sufficiently 
indicated  in  the  early  portions  of  Section  I.  of 
Part  II.,  where  the  energy  of  the  body  is  shown 
to  be  derived  from  food-stufFs  by  a process  of 
combustion,  or  oxidation,  or  union  with  oxygen 
(see  pp.  527  and  531).  The  food-stuff's  them- 
selves contain  oxygen  as  part  of  their  chemical 
constitution,  some  to  a great  extent,  like  starch 
and  sugar,  others  to  a less  extent,  like  fat;  and 
thus  they  may  undergo  partial  oxidation  with- 


out any  added  quantity  of  oxygen  being  sup- 
plied. But  none  of  them  contains  sufficient 
oxygen  for  complete  combustion  either  outside 
or  inside  the  body. 

Thus  sugar  contains  51  parts  of  oxygen  in  every  100 
starch  ,,  49  ,,  ,,  ,,  100 

fat  ,,  10  ,,  ,,  „ 100 

But  these  are  totally  insufficient  quantities  of 
oxygen  to  effect  complete  combustion  of  the 
food-stufl's,  &c. 

For  100  parts  of  sugar  require  103  of  oxj^gen  for  com- 
plete combustion. 

,,  „ starch  ,,  120  ,,  ,, 

,,  „ fat  ,,  293  ,,  ,, 

There  exists,  therefore,  the  necessity  of  intro- 
ducing into  the  body  a very  large  quantity  of 
oxygen  whereAvith  the  food-stufifs  may  combine 
to  yield  energy  for  work  and  heat ; and  this 
large  quantity  is  introduced  from  the  atmo- 
sphere by  the  process  of  breathing.  We  have 
already  commented  (p.  619)  on  the  fact  that 
difl'erent  climates  require  diflerent  foods,  not 
only  because  more  heat  is  necessary  to  maintain 


680 


THE  ATMOSPHERE. 


[Sect.  III. 


the  bodily  temperature  in  one — a cold  climate, 
and  less  in  another — a hot  climate,  but  also 
because  sufficient  oxygen  cannot  readily  be 
introduced  in  the  hot  climate,  where  the  atmo- 
sphere is  rarefied,  to  oxidize  such  foods  as  fat; 
while  it  is  easily  introduced  in  the  cold  climate, 
where  the  atmosphere  is  condensed. 

It  is  important  then  to  consider  the  nature  of 
the  atmosphere,  under  varying  circumstances, 
since  it  plays  so  Important  a part  in  the  pro- 
cesses of  life. 

The  Atmosphere  is  the  gaseous  envelope 
which  surrounds  the  earth.  At  a distance  from 
the  earth,  not  positively  determined,  it  ceases; 
the  distance  being  usually  set  down  at  from  40 
to  45  miles  on  an  average.  Now  air  has  weight, 
though  that  is  not  immediately  apparent.  If  a 
flask,  in  the  condition  in  which  it  is  usually  called 
empty,  but  when  it  is  really  filled  with  air,  be 
balanced  on  a scale-pan,  and  then  by  means  of 
an  air-pump  if  the  air  be  withdrawn,  and  the 
flask  be  then  replaced  on  the  pan,  it  will  be 
found  lighter,  the  loss  being  the  weight  of  air 
removed.  It  has  been  found  that  100  cubic 
inches  of  air  weigh  31  grains  at  a temperature 
of  32°  Fahr.  and  when  the  barometer  registers 
a pressure  of  30  inches  of  mercury.  At  this 
same  temperature  and  pressure  a cubic  foot  of 
dry  air  weighs  566|  grains.  Air  can  be  com- 
pressed; its  particles  which  tend  to  expand,  to 
repel  one  another,  can  be  j)ressed  more  closely 
together,  in  which  case  the  bulk  of  air  can  be 
diminished.  At  the  surface  of  the  earth,  then, 
at  the  level  of  the  sea,  the  atmosphere  exerts  a 
certain  pressure,  the  pressure  or  weight  of  the 
45-mile  layer  of  air  between  the  limit  of  the 
atmosphere  and  the  given  place.  The  layer  of 
air  nearest  the  earth  is  bearing  the  weight  of 
all  the  layers  of  air  above  it;  and  since  air  is 
compressible,  the  layer  next  the  earth  will  be 
more  compre.ssed,  will  be  more  dense,  that  is  to 
say,  than  any  other  layer  higher  in  the  atmo- 
sphere. So  that  as  one  ascends  in  the  atmo- 
sphere the  pressure  and  density  will  diminish. 
The  pressure  of  the  atmosphere  at  the  sea- 
level  is,  as  a mean,  equal  to  the  pressure  of  a 
column  of  mercury  29‘92  English  inches  high. 
So  that  in  a tube  from  which  air  has  been  with- 
drawn mercury  will  rise  to  that  height  by  the  | 
atmosjflieric  pressure.  This  is  the  height  of  | 
the  barometric  column.  The  pressure  of  this  ' 
column  of  mercury  is  equal  to  that  of  a column 
of  water  32  feet  high,  water  being  about  four- 
teen times  lighter  than  mercury.  This  pressure 
is  in  round  numbers  equal  to  15  pounds  to  the 
square  inch.  On  everything  at  the  earth’s  sur-  ; 


face  this  pressure  is  exerted,  on  every  part  of 
our  bodies  also,  on  the  outer  portion  of  the 
body,  and  by  the  windpipe  and  bronchial  tube 
on  the  inner  surface  of  the  lungs,  &c.  We  feel 
no  weight  because  the  pressure  is  everywhere 
uniformly  distributed.  If  one  descends  a mine 
the  atmospheric  pressure  increases;  as  one  as- 
cends a mountain  the  pressure  diminishes.  If 
a very  high  ascent  is  made,  whether  by  climb- 
ing a high  mountain  or  ascending  by  a balloon, 
various  effects  are  produced  on  the  body,  which 
taken  together  form  what  is  called  mal  des 
montagnes,  or  mountain  sickness.  Among 
these  symptoms  are  loss  of  appetite,  thirst, 
sickness,  vomiting  sometimes  of  both  bile  and 
blood,  frequent  and  difficult  breathing,  quick- 
ened irregular  weak  pulse,  great  muscular 
fatigue,  headache,  depression,  and  dimness  of 
vision,  congestion  of  the  blood-vessels  of  the 
skin,  and  bleeding  from  the  nose,  eyes,  ears, 
bowels,  &c.  These  effects  are  partly  experienced 
at  a height  of  10,000  feet,  and  almost  certainly  at 
an  elevation  of  17,000  feet,  though  they  appear 
more  quickly  in  some  persons  than  in  others. 
The  causes  of  these  symptoms  are  partly  me- 
chanical and  partly  chemical.  The  diminution 
of  pressure  outside  the  body,  that  within  the 
blood-vessels  and  cavities  of  the  body  remain- 
ing the  same,  is  sufficient  to  account  for  the  rup- 
ture of  blood-vessels;  while  the  rarefied  condi- 
tion of  the  atmosphere,  resulting  inevitably 
in  deficient  oxygen  being  obtained,  accounts 
for  most  of  the  others.  Similar  effects  have 
been  ]>roduced  by  submitting  persons,  in  cylin- 
ders constructed  for  the  purpose,  to  more  or 
less  rarefied  atmospheres.  On  the  other  hand, 
when  the  body  is  submitted  to  an  atmosphere 
whose  pressure  is  greatly  above  the  normal,  as 
in  a diving  - bell,  other  effects  are  produced, 
diminution  of  rapidity  of  pulse  and  of  breath- 
ing, increased  appetite,  &c.,  and  ill  effects  follow 
a very  high  pressure.  AVhenever  anyone  has 
been  subject  to  a very  high  pressure,  as  by 
working  in  a diving-bell  or  in  caissons  in  deep 
water,  return  to  the  normal  pressure  should  be 
effected  gradually,  not  suddenly. 

The  effects  of  pressure  on  the  body  are  illus- 
trated by  the  action  of  cupping-glasses.  These 
are  small  bell-jars,  and  they  are  applied  in  the 
following  way.  A penholder  or  similar  piece 
of  wood  lias  a small  piece  of  lint  or  cotton,  &c., 
wrapped  round  one  end,  which  is  then  dipped 
in  spirit  of  wine,  to  make  a small  torch.  The 
cupping-glass  is  placed  upon  the  skin  and  raised 
on  one  side  to  permit  of  the  penholder  being 
passed  inside  the  cup.  The  spirit  is  then  lighted. 
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and  the  flame  introduced  for  an  instant  into  the 
cup  and  immediately  withdrawn,  when  the  cup 
is  instantly  pressed  upon  the  skin  all  round. 
Vapour  from  the  flame  drives  the  air  from  the 
cup,  and  after  the  torch  is  withdrawn  this 
vapour  condenses.  Air  not  being  able  to  enter, 
a partial  vacuum  is  created.  Thus  the  pressure 
on  the  skin  covered  by  the  mouth  of  the  cup  is 
much  less  than  that  beyond  it.  In  consequence 
the  skin  and  flesh  beneath  it  rise  up  into  the 
cup,  and  the  blood-vessels  of  the  skin  become 
congested  with  blood.  The  effect  of  this  is  to 
draw  the  blood  from  deep  parts,  and  thus  cup- 
ping-glasses used  to  be  employed  to  withdraw 
blood  from  the  seat  of  deep  inflammation. 

The  density  of  the  air  varies  also  with  the 
temperature.  A high  temperature  causes  the 
air  to  expand,  and  therefore  to  become  lighter — 
that  is,  of  two  equal  volumes  of  air  at  different 
temperatures  that  of  the  high  temperature  will 
w^eigb  less  than  that  of  the  low  temperature. 
It  is  changes  in  tlie  temperature  due  to  local 
causes  that  occasion  winds,  the  currents  pro- 
duced being  the  means  for  re-establishing  equi- 
librium. 

It  is  a remarkable  circumstance  that  air  has 
little  power  of  absorbing  heat,  while  it  readily 
transmits  it.  Thus  the  heat-rays  from  the  sun 
pass  through  the  air  without  heating  it  to  any 
great  extent.  When  these  rays  fall  upon  the 
earth,  it  absorbs  them  and  the  earth’s  surface 
becomes  warm.  The  layer  of  air  in  contact 
with  the  earth  is  then  heated,  because  of  its 


contact  with  the  earth,  and  rises,  cold  air  flow- 
ing in  to  replace  it,  to  be  warmed  and  in  turn 
to  rise,  and  thus  a movement  of  air  is  created. 
The  result  of  this  is  evident.  If  the  air  ab- 
sorbed the  heat-rays  of  the  sun  to  any  extent  it 
would  become  unbearably  warm  and  too  I'are 
for  breathing  purposes ; while  by  the  earth  be- 
coming warm  and  gradually  giving  out  its  heat, 
sudden  changes  are  modified,  and  a degree  of 
warmth  kept  up  after  sunset,  coolness  gradually, 
not  suddenly,  setting  in. 

The  Composition  of  the  Air.— The  atmo- 
sphere consists  chiefly  of  two  gases,  oxygen  and 
nitrogen,  not  in  a state  of  chemical  union,  but 
simply  in  a condition  of  mechanical  mixture. 


It  is  somewhat  singular  that,  in  spite  of  vary- 
ing conditions  of  place,  climate,  &c.,  the  pro- 
portion of  these  two  gases  remains  practically 
uniform,  namely: — 

20 '9  per  cent  of  oxygen,  and 
19 '1  ))  M nitrogen, 

If  the  estimation  is  made  according  to  weio'ht, 
then  100  parts  of  air  contain 


}by 


volume. 


23  parts  of  oxygen,  and 
77  ,,  nitrogen. 

Now  it  has  been  said  that,  at  a temperature 
of  32°  Fahr.  and  a jmessure  of  30  inches  of 
mercury,  a cubic  foot  of  dry  air  weighs  566| 
grains.  Taking  the  proportion  of  oxygen  and 
nitrogen  by  weight  as  23  and  77,  then  of  this 
566|  grains,  in  round  numbers, 

436^  grains  are  nitrogen,  and 
1301  M oxygen. 

Total,  566| 

But  it  has  been  said  that  air  expands  with 
heating.  A cubic  foot  of  air  at  32°  Fahr.  will 
be  more  than  a cubic  foot  at  80°  Fahr.;  in 
other  words,  a cubic  foot  of  air  at  80°  Fahr.  will 
weigh  less  than  a cubic  foot  at  32°.  It  weighs, 
indeed,  only  516 J grains,  containing  fully 

397|  grains  nitrogen. 

H8|  ,,  oxygen. 

Then  as  to  pressure,  the  cubic  foot  of  air  at  a 
pressure  of  30  inches  contained 

1301  grains  of  ox}'^gen; 

but  at  a pressure  of  25  inches  of  mercury,  equal 
to  an  ascent  in  the  air  of  about  5000  feet,  the 
cubic  foot  of  air  is  lighter  and  contains  only 
108 ‘6  grains  of  oxygen. 

Thus  suppose  a man  bi’eathing  fifteen  times  a 
minute  in  a cold  atmosphere,  and  obtaining 
thereby  a certain  quantity  of  oxygen.  In  a 
warm  atmosphere,  if  he  is  to  obtain  the  same 
quantity  of  oxygen,  he  must  breathe  faster. 
Similarly,  if  he  breathes  at  a certain  rate  at 
the  sea- level,  and  thei’eafter  ascends  a high 
mountain,  his  breathing  must  be  quickened 
if  he  is  to  introduce  the  same  quantity  of 
oxygen  into  his  blood. 

Why  does  a man  in  good  health  usually  feel 
buoyant,  active,  and  able  to  do  a considerable 
amount  of  hard  work  in  cold  W'eather?  while  in 
hot  weather  the  same  man  feels  dull,  less  dis- 
posed to  activity,  and  certainly  indisposed  to 
hard  work.  The  facts  that  have  been  stated 
suppl}'^  part,  at  least,  of  the  explanation.  Hard 
work  means  increased  liberation  of  energy  in 
the  body,  increased  oxidation  changes,  inqilying 
increased  supplies  of  oxygen,  obtained  with 
comparative  ease  in  the  cold  weather,  when 
with  every  cubic  foot  of  air  breathed  he  intro- 
duces 130j  grains  of  oxygen,  but  obtained  with 
greater  difficulty  in  hot  weather,  when  he  can 
introduce  less  and  less  oxygen  with  every  cubic 
foot  of  air  breathed,  as  the  temperature  rises, 
and  thus  cannot  liberate  energy  in  his  body 
with  the  same  rapidity. 
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Ill  addition  to  oxygen  and  nitrogen  air  con- 
tains 4 parts  of  carbonic  acid  gas  in  10,000,  the 
quantity  increasing  slightly  up  to  an  elevation 
of  11,000  feet  above  the  sea-level  and  then  de- 
creasing. 

Watery  vapour  is  also  constantly  present, 
varying  in  amount  with  the  temperature  of 
the  locality,  the  higher  the  temperature  the 
greater  being  the  quantity  of  watery  vapour 
which  the  air  will  hold.  Thus  at  a temperature  of 
100°  Fahr.  each  cubic  foot  of  air  will  hold  nearly 
20  grains  of  water,  while  at  freezing  temperature 
each  cubic  foot  will  hold  only  2 grains.  As  the 
air  cools  down  from  100°  Fahr.  to  freezing-point 
the  watery  vapour  will,  in  consequence,  separate 
out  from  it  and  be  deposited.  This  is  the  ex- 
planation of  the  formation  of  dew.  When  the 
sun  has  set,  the  heated  air  rising  from  the  earth 
deposits  moisture  as  soon  as  it  comes  into  con- 
tact with  colder  strata.  When  air  at  a certain 
temperature  contains  as  much  watery  vapour 
as  it  can  hold,  it  is  said  to  be  saturated  for  that 
temperature.  If  the  temperature  rise  it  can 
take  up  more  vapour,  and  has  got  some  drying 
power  it  had  not  at  the  lower  temperature. 

Besides  the  gases  named  and  watery  vapour 
there  are  present  in  air  other  substances,  some 
of  them  gaseous  and  others  solid;  but  these  are 
rather  to  be  considered  impurities,  and  will  be 
spoken  of  under  that  heading.  It  will  be  of 
much  interest  to  note  the  value  of  these  diffei- 
ent  constituents  of  the  air. 

Oxygen  is  a gas,  colourless,  and  without  taste 
or  smell.  It  is  the  most  abundant  of  all  the 
elements  in  nature,  and  unites  readily  with  al- 
most every  substance.  When  a substance 
unites  with  oxygen  it  is  said  to  become  oxidized 
and  the  process  is  called  oxidation.  This  pro- 
cess may  occur  slowly  or  rapidly.  When  it 
occurs  rapidly,  the  heat  produced  by  the  action 
is  very  apparent  and  the  substance  may  burst 
into  flame,  and  thus  heat  and  light  are  pro- 
duced. Thus  when  a fire  burns,  as  already 
explained  (p.  527),  the  carbon  of  the  coal  unites 
with  the  oxygen  of  the  air.  When  a candle 
burns  tlie  substance  of  the  candle  unites  with 
the  oxygen  of  the  air,  the  carbon  of  the  sub- 
stance'uniting  to  form  carbonic  acid  ga^  (CO2, 
p.  651)  with  the  oxygen,  and  the  hydrogen  of 
tlie  substance  uniting  with  oxygen  to  form 
water  (H2O,  p.  636).  When  we  burn  coal-gas 
to  give  us  light,  the  same  thing  happens.  A 
very  simple  but  very  instructive  experiment 
may  easily  be  performed.  Let  a little  wire 
stand  be  made  so  that  two  pieces  of  candle  can 
be  fixed  upon  it,  one  low  down,  the  other  near 


the  top.  Let  this  be  set  upon  a large  dinner- 
plate,  let  us  say.  Then  let  a bell-jar  be  taken, 
or  such  a glass  shade  as  is  used  to  cover  a large 
pot  of  ferns  or  such  like  plants,  of  a size  that 
the  plate  can  hold.  Light  the  pieces  of  candle, 
cover  with  the  bell-jai',  and  pour  a little  water 
on  the  plate,  to  make  a layer  sufficient  to  cover 
the  lip  of  the  jar  all  round,  so  that  no  fresh  air 
can  enter.  At  first  both  pieces  of  candle  will 
burn  quite  brightly.  Soon  drops  of  moisture 
will  form  on  the  inner  surface  of  the  glass  jar, 
the  moisture  formed  by  the  union  of  the  hydro- 
gen of  the  candle  oil  with  the  oxygen  of  the 
inclosed  air.  After  some  time,  the  light  will  be 
perceptibly  feebler,  and  the  flames  will  become 
smaller,  the  lower  one  more  slowly  than  the 
upper.  By  and  by  the  upper  flame  will  die 
out,  the  lower  still  burning  feebly.  If  the  bell- 
jar  be  lifted  when  the  lower  one  is  about  to  die 
out,  it  will  immediately  start  again  burning 
with  vigour.  The  meaning  of  all  this  is  that 
the  oxygen  of  the  inclosed  air  has  gradually 
been  consumed,  and  as  the  jar  contained  increas- 
ingly less  and  less  the  flames  became  feebler, 
because  oxidation  was  less  rapid.  As  the  burn- 
ing went  on,  not  only  watery  vapour  but  car- 
bonic acid  gas  was  produced,  which  will  not 
sui>port  combustion  biit  will  extinguish  it. 
This  gas,  though  heavier  than  air,  rises  to  the 
upper  part  of  the  jar,  because  heated  gas  as- 
cends and  pollutes  the  atmosphere  where  the 
higher  flame  is  burning,  and  as  soon  as  sufficient 
has  been  produced  it  drowns  it  out,  while  the 
lower  piece  of  candle  still  finds  oxygen  in  the 
lower  and  colder  part  of  the  jar.  W hen  this 
lower  piece  is  also  about  to  go  out  from  want 
of  oxygen  and  from  presence  of  carbonic  acid 
gas,  the  raising  of  the  jar  supplies  fresh  air 
and  it  begins  to  burn  again  vigorously.  As 
already  explained  this  process  of  oxidation  goes 
on  in  the  living  body,  alike  of  animals  and 
men,  as  part  of  the  absolutely  necessary  pro- 
cesses of  life.  AVith  a diminished  suppl}''  of 
oxygen  only  feeble  life  could  be  maintained, 
just  as  only  a feeble  flame  could  burn.  So  that 
if  a man  or  an  animal  were  i)laced  in  a confined 
space,  into  which  no  fresh  air  could  enter,  his 
life  would  gradually  become  extinguished  like 
tlie  candle  flame.  The  atmosphere,  then,  is  the 
common  source  from  which  are  drawn  supplies 
of  oxygen  to  maintain  combustion  for  yielding 
heat  and  light,  &c.,  and  for  the  maintenance  of 
life. 

Furthermore  the  oxygen  of  the  air  is  one  of 
the  most  active  of  purifying  agents.  All  organic 
matters  exposed  to  the  air  undergo  an  oxidiz- 
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iug  process,  by  which  they  are  reduced  to 
simple  substances.  Putrefaction  and  decay  ai’e 
processes  of  this  kind  carried  on  by  the  agency 
of  minute  living  organisms.  Thus  all  dead 
animal  or  vegetable  matter  undergoes  oxida- 
tion and  is  reduced  from  useless  and  perhaps 
hurtful  forms  to  valuable  and  harmless  sub- 
stances. So  that  the  atmospheric  oxygen  is  one 
of  nature’s  great  purifying  agents. 

One  can  obtain  pure  oxygen  from  substances 
which  contain  it  in  large  quantity.  Thus  chlo- 
rate of  potash,  which  is  a chemical  compound  of 
chlorine  oxygen  and  potassium,  contains  it  in 
abundance.  If  chlorate  of  potash  be  heated  in 
a flask  oxygen  is  given  off  and  can  be  led  by 
a tube  and  collected  in  a jar  over  water.  If  a 
piece  of  wood  with  a bright  glowing  end  be 
thurst  into  a jar  of  oxygen,  it  will  immediately 
burst  into  flame  and  burn  with  great  rapidity 
and  brilliance.  Such  rapidity  of  combustion  is 
not  desired,  neither  is  it  possible  for  living 
beings  to  breathe  anything  like  pure  oxygen 
for  any  time  with  safety.  While,  therefore,  it 
is  the  oxygen  that  is  the  valuable  constituent 
of  the  atmosphere,  it  is  necessary  to  be  present 
in  a diluted  state. 

The  nitrogen  of  the  atmosphere  is  a gas  which 
performs  the  needful  duty  of  diluting  the  oxy- 
gen. It  also  is  a colourless  gas  without  taste 
or  smell.  It  does  not  burn  and  will  not  sup- 
port combustion.  A lighted  candle  thrust  into 
a jar  of  nitrogen  will  immediately  go  out,  not 
because  the  nitrogen  extinguishes  it,  but  be- 
cause of  the  absence  of  oxygen  to  enable  it  to 
burn.  It  is  an  indifferent  gas,  with  no  active 
properties.  In  the  atmosphere  it  acts,  there- 
fore, simply  as  a diluting  agent  for  the  oxygen. 
Its  value,  however,  when  in  chemical  combina- 
tion, specially  in  the  formation  of  organic  sub- 
stances like  albumin  (p.  536)  has  already  been 
insisted  on. 

Ozone  is  a form  in  which  oxygen  exists,  in 
which  it  has  a peculiar  smell  and  a very  high 
degree  of  chemical  activity.  It  is  readily  pro- 
duced in  air  by  passing  electric  sparks  through 
it,  and  it  is  naturally  produced  in  the  atmos- 
phere by  the  discharge  of  lightning.  The  ac- 
tivity of  ozone  in  the  work  of  oxidation  and 
in  the  destruction  of  organic  substances  is  much 
greater  than  that  of  simple  oxygen,  and  an 
atmosphere  rich  in  ozone  is  certain  to  be  one  of 
great  purity.  Perhaps  this  accounts  for  its 
absence  from  the  air  of  towns,  and  its  presence 
in  the  fresh  air  of  the  country. 

Carbonic  Acid  Gas  of  the  Air.— If,  then, 
some  one  may  say,  with  every  act  of  combus- 


tion oxygen  is  consumed,  and  if  life  implies 
the  removal  of  oxygen  from  the  atmosphere, 
the  quantity  of  oxygen  daily  removed  from 
the  atmosphere  must  be  enormous.  Moreover 
all  this  means  not  only  the  consumption  of  oxy- 
gen but  also  the  production  of  carbonic  acid 
gas,  and  this  gas  (which  has  been  considered  on 
p.  651)  is  inimical  to  life.  In  two  ways  the 
atmosphere  is  daily  being  vitiated  to  an  enor- 
mous extent.  This  is  all  quite  true.  Thus  De 
Chaumont  makes  the  following  calculation : 
“ At  the  lowest  estimate  there  cannot  be  less 
than  300,000,000,000  cubic  feet  of  carbonic  acid 
gas  generated  in  London  in  a year  from  combus- 
tion and  respiration,  or  a mean  of  822,000,000 
per  day,  or  34,250,000  per  hour,  or  more  than 
9500  cubic  feet  per  second.  Now  this  is  suf- 
ficient to  double  the  normal  amount  of  carbonic 
acid  in  23,750,000  cubic  feet  of  air  per  second, 
or  in  about  14  cubic  miles  every  twenty-four 
hours,  or  more  than  5000  cubic  miles  per  an- 
num. This  represents  a mass  of  air  of  the  area 
of  the  metropolis,  but  extending  upwards  to 
ten  times  the  height  of  the  Himalayan  Moun- 
tains.” It  has  been  estimated  that  in  Paris  one 
hundred  millions  of  cubic  feet  of  carbonic  acid 
gas  are  daily  produced,  one-tenth  by  the  res- 
piration of  animals  and  human  beings,  and  the 
remainder  by  processes  of  ordinary  combustion. 
How  is  it  that  under  such  circumstances  all  life 
does  not  speedily  cease  from  the  surface  of  the 
globe?  The  marvellous  economy  of  nature  is 
not  unequal  to  the  gigantic  task  of  disposing  of 
the  enormous  mass  of  carbonic  acid  daily  pro- 
duced upon  the  earth’s  surface.  In  the  open 
air  the  carbonic  acid  gas  is  allowed  to  accumu- 
late nowhere.  By  diffusion  (see  p.  258)  tlia  car- 
bonic acid  produced  rapidly  mixes  witlj  the 
atmosphere,  while  variations  in  temperature 
producing  currents  of  air  and  so  forth  make 
the  mixture  still  more  rapid  and  thorough. 
Finally,  while  men  and  animals  are  constantly 
removing  oxygen  from  the  atmosphere  and  then 
returning  it,  combined  with  carbon,  as  carbonic 
acid  gas,  plants  are  as  persistently  I'evei’sing 
the  process,  under  the  indnence  of  sunlight  (see 
p.  258),  removing  the  carbonic  acid  gas  from 
the  atmosphere,  appropriating  the  carbon,  to 
build  it  up  into  their  structure,  and  returning 
the  oxygen  to  the  air.  So  that  the  purification 
of  the  atmosphere  by  vegetable  life  can  always 
keep  pace  with  its  defilement  by  animal  life, 
wherever  the  laws  of  nature  are  allowed  their 
undisputed  sway.  As  a consequence  the  re- 
markable fact  has  been  shown  that  everywhere, 
in  the  open  air,  the  proportion  of  carbonic  acid 
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gas  is  pretty  nearly  the  same,  as  the  following 
list  shows : — 


Over  the  open  sea  the  proportion  is 

•032  per  cent. 

At  Portsmouth  ,, 

95 

•032  „ 

,,  Manchester  ,, 

55 

•037 

,,  Aldershot  ,, 

55 

•040 

,,  Tower  of  London  ,, 

>5 

•042 

,,  Chelsea  ,, 

55 

•047 

,,  Munich  ,, 

55 

•050 

,,  Arctic  Regions  ,, 

55 

•055  ,, 

,,  Top  of  Mont  Blanc  ,, 

55 

•061 

,,  Chamounix  ,, 

5 5 

•063 

Impurities  in  the  Atmosphere. — Besides 
oxygen,  nitrogen,  carbonic  acid  gas,  and  watery 
vapour,  there  are  many  other  substances  found 
in  the  atmosphere,  some  gaseous  and  some 
solid,  dependent  upon  locality,  upon  the  nature 
of  the  earth’s  surface,  upon  the  proximity  to 
towns,  manufactories,  &c,,  upon  animal  and 
vegetable  exhalations,  and  so  on.  The  gaseous 
impurities  are  specially  the  product  of  manu- 
factories, chemical  works,  &c.,  and  are  such  as 
sulphurous  and  sulphuric  acid,  hydrochloric  acid, 
ammonia,  nitric  acid.  The  two  fii’st  of  these 
result  in  quantity  from  the  bui-ning  of  coal,  be- 
cause of  the  sulphur  it  contains,  and  from  the 
burning  of  gas  made  from  common  coal.  The 
late  Dr.  William  Wallace,  city  analyst  for  Glas- 
gow, expressed  the  opinion  that  a million  tons  of 
sulphur  contained  in  coal,  are  burned  in  Great 
Britain  annually,  producing  fully  three  million 
tons  of  oil  of  vitriol.  There  is  also  a large 
quantity  of  vitiating  gases  passed  into  the  at- 
mosphere from  manure  and  refuse  heaps,  from 
decaying  organic  matter,  animal  and  vegetable, 
from  sewage  and  so  on.  Salt  is  found  present 
iu  air,  derived  from  the  ocean,  even  at  con- 
siderable distances  from  the  coast. 

The  nature  and  extent  of  the  solid  foreign 
impurities  are  more  easily  estimated.  The  fact 
that  the  atmosphere  everywhere  contains  myr- 
iads of  particles  is  matter  of  common  observa- 
tion. When  a beam  of  sunshine  passes  into  a 
darkened  room  through  a chink  in  the  shutter, 
the  pathway  of  the  beam  is  marked  out  by  a 
white  track  through  the  darkness,  a pathway 
formed  of  multitudes  of  dancing  particles.  But 
for  the  ])resence  of  these  minute  foreign  sub- 
stances, the  pathway  of  the  beam  would  be  in- 
visible. They  catch  the  light  and  reflect  it,  and 
thus  reveal  the  course  of  the  light  (see  p.  388). 
If  a lighted  spirit-lamp  be  held  under  the  beam, 

In  fair  weather  each  cubic 

In  rainy  ,,  ,,  v 

While  in  a room  ,, 

And  ,,  ,>  )) 


the  white  beam  will  at  once  appear  as  if  cleft  in 
twain  by  a dark  gulf,  as  if  it  had  been  cut  in 
two.  The  hot  flame  has  destroyed  the  dancing 
particles  immediately  above  it,  and  the  light  is 
])assing  across  a space  from  which  the  particles 
have  been  removed,  so  that  its  pathway  is  no 
longer  visible.  Beyond  the  hot  flame  the  track 
is  white  as  before.  This  shows  that  the  majority 
of  these  particles  are  organic  in  their  nature 
since  they  will  undergo  combustion  with  such 
effects.  How  by  various  observers  and  by 
varied  experiments  it  was  finally  established 
that  the  aii’-ocean  which  surrounds  our  earth 
was  nearly  everywhere  teeming  with  life,  like 
the  liquid  ocean  of  the  sea,  though  of  micro- 
scopic size,  has  been  already  detailed  on  p.  385 
and  subsequent  pages.  One  of  the  most  com- 
plete investigations  into  the  character  of  atmos- 
pheric particles  was  conducted,  less  than  fifty 
years  ago,  by  a German,  Ehrenberg,  who  inves- 
tigated the  exact  nature  of  the  elements  of  com- 
rnon  dust  found  in  houses,  libraries,  museums, 
towers,  the  Bernese  Oberland,  the  High  Alps, 
Lebanon,  and  the  Himalayas.  Later  Dr.  Douglas 
Cunningham,  of  the  Indian  army,  made  a most 
elaborate  report  to  the  Indian  government  on 
the  foreign  materials  pi’esent  in  air,  and  numer- 
ous observers,  German,  French,  and  English, 
more  particularly  Dr.  M.  P.  Miquel,  of  the  ob- 
servatory of  Montsouris  in  the  southern  portion 
of  Paris,  have  made  careful  and  detailed  ob- 
servation on  the  particles  present  in  atmospheric 
air  at  varying  seasons  and  under  a variety  of 
circumstances. 

The  results  of  all  these  observations  go  to  show 
the  continual  presence  of  particles,  derived 
from  the  mineral,  vegetable,  and  animal  king- 
doms, in  the  atmosphere.  The  wind  carries  into 
the  atmosphere,  even  to  great  heights,  sand, 
dried  particles  of  mud,  particles  of  coal,  iron, 
&c.,  varying  with  the  geology  of  the  countiy 
and  with  the  nature  of  the  manufactures  carried 
on  in  it.  Dust  raised  by  wind-storms  may  be 
carried  over  great  distances.  In  Berlin  atmos- 
pheric particles  have  been  found,  which  had  been 
carried  from  the  deserts  of  Africa.  The  enor- 
mous numbers  of  these  dust  particles,  invisible 
to  the  unaided  eye,  which  may  be  present  it  is 
almost  impossible  to  conceive.  John  Aitken, 
F.R.S.E.,  using  a method  of  counting  them, 
devised  by  himself,  estimated  that 

2,119,000 

521,000 

30,318,000 

the  ceiling  contained  88,346,000 


inch  of  external  air  contained 

of  air  contained 
,,  from  near 
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It  does  seem  strange,”  says  Mr.  Aitken,  “ tliat 
there  may  be  as  many  dust  particles  in  1 cubic 
inch  of  the  air  of  a room  at  night  when  the  gas 
is  burning  as  there  are  inhabitants  in  Great 
Britain,  and  that  in  3 cubic  inches  of  the  gases 
from  a bunsen  tiame  there  are  as  many  particles 
as  there  are  inhabitants  in  the  world.” 

An  apparatus  employed  for  collecting  par- 
ticles present  in  the  atmosphere  is  called  the 
aeroscope,  of  which  one  form  is  shown  in 
Fig.  268.  The  centre  piece  contains  a disc 
perforated  by 
holes  round  the 
side,  and  having 
in  the  middle 
a microscopic 
slide,  fixed  by 
clips.  In  front 
of  this  is  fitted 
a funnel-shaped 
piece,  the  inner 
end  of  which 
comes  to  a fine 

point,  and  opens  Fig.  268.— Aeroscope  of  Dr.  Cunningham. 

just  in  front  of 

tlie  centre  of  the  glass  slide.  Behind  is  fitted  a 
tail-piece  which  keeps  the  funnel  always  opposite 
the  direction  from  which  the  wind  is  blowing. 
The  aeroscope  is  fitted  to  the  top  of  a post,  fixed  in 
the  ground,  so  that  it  may  revolve  with  thewind. 
A drop  of  glycerine  is  placed  on  the  centre  of 
the  slide.  The  air  blowing  into  the  funnel  is 
directed  by  the  fine  point  on  to  the  drop  of 
glycerine,  which  thus  catches  many  of  its  con- 
tained particles.  The  air  then  escapes  through 
the  holes  in  the  disc.  Dr.  Cunningham  used  such 
an  arrangement,  and  exposed  different  slides  to 
the  wind  for  a varying  time,  twenty-four  houi’s 
or  more,  and  then  examined  the  slides  with  the 


aid  of  a microscope.  Fig.  269  exhibits  the  con- 
tents of  a part  of  one  of  liis  slides.  By  such 
means  the  air  has  been  shown  to  contain,  be- 
sides the  mineral  substances,  mentioned  above, 
grains  of  starch,  the  pollen  grains  of  various 
plants,  s])ores  of  cryptogamic  plants,  hairs  of 
nettles  and  otlier  plants,  fragments  of  woody 
fibre,  cotton,  fragments  of  vegetable  tissue,  mi- 
nute insects,  diatoms,  scales  of  insects,  hairs  of 
labbits  and  bats,  plumes  of  feathers,  minute 
animals  of  the  worm  class,  and  so  on.  In  towns 
fiagmeiits  of  shoe  leather,  particles  of  liorse- 
dung,  fibres  from  clothing,  &c.,  liave  easily  been 
recognized,  picked  up  by  the  wind  from  the 
streets.  All  kinds  of  germs,  whicli  have  been 

described  in  detail  on  p.  387  have  also  been 
found. 


The  use  of  the  ordinary  aeroscope,  figured  in 
Fig.  268,  does  not  permit  the  number  of  atmos- 
pheric particles  present  in  a given  quantity  of 
air  to  be  counted.  This  more  recent  and  more 
elaborate  methods  permit  being  done.  Miquel 
in  particular,  has  devised  most  ingenious 
methods  of  doing  this,  with  the  object  of  dis- 
covering how  atmospheric  germs  were  affected 
in  number  by  rain,  temperature,  &c. 

He  found  that  the  number  was  much  dimin- 
ished after  rain.  He  also  showed  that  if  the 
air  were  not  too  dry,  the  number  increased  as 
the  temperature  of  the  air  rose,  but  if  the  heat 
of  the  atmosphere  passed  a certain  point,  the 
number  rapidly  fell.  After  prolonged  drought, 
moreover,  the  number  diminished,  moisture  as 
well  as  heat  being  necessary  for  germ  life. 
With  the  advent  of  cold  weather,  rapid  dimi- 
nution occurred.  Thus  from  May  to  September 
the  number  of  germs  in  the  atmosphere  about 
Montsouris  Observatory  was  large,  but  with  the 
advent  of  December  the  fall  occurred  and  the 
number  remained  small  till  the  advent  of  warmer 
weather  in  May.  Montsouris  is  situated  in  the 
outskirts  of  Paris,  so  that  the  wind  coming  in 
one  direction  blows  over  the  open  country, 
while  when  it  blows  from  another  it  passes 


over  the  city.  Miquel  found  that  the  wind 
which  passed  over  Pai’is  before  reaching  the  ob- 
servatory was  always  more  laden  with  germs, 
picked  up  from  the  city,  than  that  blowing 
direct  from  the  country.  He  also  always  found 
the  air  more  vitiated  in  the  centre  of  the  city 
than  in  his  suburb.  Moreover  Miquel  tried  to 
find  whether  there  was  any  discoverable  rela- 
tion between  the  amount  of  infectious  disease 
in  Paris  and  the  number  of  germs  in  the  atmos- 
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pliere.  He  obtained  the  weekly  returns  of 
deaths  from  infectious  disease  in  the  city,  and 
compared  them  with  liis  tables  of  atmospheric 
life.  At  first  he  found  no  very  striking  simi- 
larity. But  he  bethought  himself  that  it  was 
unlikely  that  there  would  be  any  relation  be- 
tween infectious  disease  and  the  number  of 
germs  in  the  atmosphere  about  his  observatory 
in  the  suburbs.  So  he  transported  his  apparatus 
to  a house  in  the  centre  of  the  town  and  pro- 
ceeded to  make  observations.  Then  he  obtained 
a vei'y  remarkable  set  of  coincidences,  for  he 
found  that  whenever  the  weekly  returns  showed 
an  increase  in  infectious  disease  his  observa- 
tions showed  a rise  in  the  number  of  air  germs, 
and  when  the  number  of  cases  of  disease  fell,  so 
also  did  the  estimated  number  of  organisms  in 
the  air.  On  several  occasions  the  resemblances 
were  very  well  marked,  a great  and  rapid  rise 
in  the  amount  of  infectious  disease  having  an 
exact  counterpart  in  a sudden  great  increase  in 
the  number  of  atmospheric  organisms. 

The  Pupifieation  of  Air  of  confined  spaces 
is  ettected  best  by  proper  ventilation  by  methods 
already  described.  A large  number  of  sub- 
stances, solid,  liquid,  and  gaseous,  have  also  been 
used  to  effect  the  same  purpose  by  chemical 
means.  Thus  dry  charcoal,  preferably  animal 
charcoal,  placed  in  saucers  or  other  shallow 
vessels  in  the  apartment,  absorbs  vapours  and 
oxidizes  animal  emanations  contained  in  them 
with  great  rapidity.  It  is  said  to  be  specially 
useful  for  air  polluted  with  sewage  gases.  Solu- 
tions of  Condy’s  red  fluid,  permanganate  of 
potassium,  are  used  in  the  same  way.  Car- 
bolic acid  in  solution  may  also  be  used,  placed 
in  saucers,  or  sprinkled  about  the  apartment. 
Chlorine  gas  destroys  organic  substances,  and 
may  be  slowly  disengaged  in  a room  from 
chloride  of  lime  moistened  with  water  and 
placed  in  a shallow  dish.  If  it  be  moistened 
with  dilute  sulphuric  acid  (oil  of  vitriol)  the 
gas  is  disengaged  rapidly.  The  fumes,  however, 
are  very  irritating,  and  cannot  be  employed  to 
any  extent  in  an  occupied  room  as  the  other 
substances  can  be.  Iodine  has  also  been  used, 
being  diffused  through  an  apartment  by  allow- 
ing it  to  fall  drop  by  drop  on  a hot  plate  and  by 
other  means.  Sulphurous  acid  is  employed  for 
the  same  purpose  by  burning  ordinary  sulphur, 
but  it  also  cannot  be  employed  in  an  occupied 
room.  Charcoal,  Condy’s  fluid,  and  chlorine 
actually  destroy  by  oxidation  organic  matters 
in  contact  with  them,  but  the  weak  solutions  of 
carbolic  acid  do  not.  The  carbolic  acid  will 
arrest  the  growth  of  organisms,  but  preserves  | 


rather  than  destroys  them.  Some  of  these  sub- 
stances may  be  employed  in  the  filter  or  troughs 
of  inlet  ventilators,  and  the  ingoing  air  may 
thus  be  purified.  The  purification  of  rooms 
after  infectious  disease  is  described  on  p.  396, 

VENTILATION. 

Air  of  Confined  Spaces.— Air,  it  has  been 
already  noted,  undergoes  .constant  defilement 
from  the  respiration  of  men  and  animals,  from 
the  burning  of  various  substances,  and  by  emana- 
tions from  decaying  animal  and  vegetable  refuse. 
^Vhen  natiu’al  laws  are  allowed  full  play,  this 
vitiation  is  rapidly  counterbalanced.  The  air 
rapidly  mixes,  animal  and  vegetable  substances 
are  speedily  oxidized  by  the  action  of  the  oxy- 
gen of  the  air  and  by  sunlight,  and  a normal 
standard  of  iiurity  is  easil}^  and  constantly  main- 
tained. If,  however,  the  oi)eration  of  natural 
laws  is  hindered  or  set  aside,  as  by  air  being 
inclosed  within  confined  spaces,  so  that  free 
communication  with  the  external  atmosphere  is 
prevented,  then  the  imjuirity  of  the  air  is  liable 
to  become  speedily  marked.  Whei’ever  air  is 
thus  confined,  and  is  at  the  same  time  liable  to 
impurity  by  respiration,  &c.,  it  becomes  neces- 
sai'Y  to  provide  special  means  of  communication 
with  the  outside  air,  for  the  removal  of  the 
vitiated  air  and  its  replacement  by  a fresh 
supply.  To  such  means  the  term  ventilation  is 
applied.  To  understand  the  full  meaning  of 
the  word,  it  is  necessary  to  have  a correct  ap- 
preciation of  the  nature  and  extent  of  the 
alterations  thus  produced  on  the  air  of  inclosed 
spaces,  and  the  effects  of  the  alterations  upon 
the  healthy  body. 

Air  Vitiated  by  Breathing'.— Suppose  a com- 
pletely inclosed  space  inhabited  by  one  or  more 
persons,  what  changes  does  the  air  undergo! 
Oxygen  is  removed  from  it,  carbonic  acid  gas 
is  added  to  it,  the  amount  of  watery  va]iour  is 
increased,  and,  besides,  the  air  has  added  to  it 
certain  animal  products,  difficult  to  define,  given 
out  from  the  lungs  and  given  off  in  the  per- 
spiration, &c.,  from  the  surface  of  the  body.  It 
is  to  these  organic  matters  that  the  stuffy  odour 
of  an  atmosphere  is  due,  which  has  been  ren- 
dered impure  by  the  respiration  of  men  or 
animals.  The  extent  to  which  these  various 
changes  are  injurious  was  shown  long  ago  by  an 
experiment  performed  by  an  Italian,  Polli.  He 
placed  animals  in  inclosed  spaces,  containing 
the  same  quantity  of  air,  but  one  of  the  spaces 
had  an  arrangement  by  which,  by  means  of 
lime,  the  carbonic  acid  gas  and  moisture  pro- 
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duced  by  the  breathing  of  the  animal  were 
absorbed,  anotlier  was  provided  with  charcoal 
wliich  absorbed  and  destroyed  the  organic  ex- 
halations, while  a third  had  no  arrangement 
for  removing  any  impurity  at  all.  ihus  the 
air  ill  the  first  space  would  be  gradually  de- 
prived of  its  oxygen,  and  would  have  organic 
impurity  added  to  it,  the  air  in  the  second 
would  hav'e  its  oxygen  diminished  and  its  car- 
bonic acid  gas  and  watery  vapour  increased, 
but  would  have  organic  matter  destroyed,  while 
the  air  of  the  third  would  become  impure  by 
the  abstraction  of  oxygen,  and  the  addition  of 
carbonic  acid  gas,  watery  vapour,  and  animal 
exhalations.  The  animal  living  in  the  last- 
named  atmosphere  died  first,  that  living  in  the 
air  from  which  carbonic  acid  gas  was  removed 
died  next,  and  that  in  the  atmosphere  from 
which  the  organic  matter  was  separated  out  by 
the  charcoal  lived  longest.  The  organic  pro- 
ducts of  respiration,  &c.,  are  then  not  only 
those  which  give  the  stuffy  foetid  odour  to  ill- 
ventilated  rooms,  halls,  &c.,  but  also  those  which 
are  most  injurious  to  health.  The  unaided  nose, 
therefore,  is  well  fitted  to  warn  of  danger. 

An  atmosphere  might  contain  abundance  of 
oxygen,  but  if  the  carbonic  acid  gas  were  greatly 
in  excess,  it  would  still  be  an  atmosphere  fatal 
to  life,  for  the  excess  of  carbonic  acid  gas  in  the 
atmosphere  would  prevent  the  same  gas  pro- 
duced in  the  body  from  being  given  olf,  indeed 
the  gas  would  pass  inwards  to  the  blood  from 
the  external  atmosphere.  In  such  a case  death 
■would  result  from  poisoning  by  carbonic  acid 
gas,  the  symptoms  being  those  of  a narcotic 
poison,  no  struggling,  no  gasping  for  breath, 
but  unconsciousness  deepening  into  coma.  On 
the  other  hand  an  atmosphere  might  be  cleared  of 
excess  of  carbonic  acid  gas  without  new  supplies 
of  oxygen  being  furnished  to  it.  If  deficiency  of 

Ordinary  atmospheric  air 
When  the  air  contains  an  added  -0183 
” 1)  ,,  *03894 

>.  „ „ -06.3-22 

’>  I)  ,,  *0853.3 

If  we  add  these  quantities  of  carbonic  acid 
gas  produced  by  breathing  to  the  quantity,  *04 
per  cent,  already  in  the  atmosphere,  we  find 
that  when  air  contains  *06  per  cent  of  CO2  it  is 
on  the  brink  of  becoming  undesirable  for  breath- 
ing purposes;  in  round  numbers  when  *02  part 

Ordinary  air  contains  4 parts  C O.2  i 
Air  containinof  « 

o ,, 

” ” 8 

” ” 101  ,, 

” » „ 


oxygen  became  very  marked  death  would  again 
result,  but  not  from  narcotic  poisoning  by  car- 
bonic acid  gas,  but  from  want  of  oxygen.  It  is 
in  this  circumstance  that  the  hurried  laboured 
breathing,  and  violent  convulsive  spasms  of  suf- 
focation occur. 

The  facts  then  of  special  jiractical  importance 
are  tliat  an  atmosphere  containing  a proportion 
of  carbonic  acid  gas  produced  by  respiration, 
and  charged,  therefore,  with  organic  imjiurity, 
will  become  inimical  to  life,  even  when  it  still 
contains  a good  proportion  of  oxygen.  Thus 
the  caudle,  which  goes  out  in  the  bell-jar,  is 
extinguished  not  for  want  of  oxygen,  for  the 
atmos^Dhere  in  -which  it  goes  out  contains  still 
from  15  to  18  per  cent  of  oxygen,  but  because 
of  the  presence  of  the  carbonic  acid.  If  any 
arrangements  existed  for  withdrawing  this  latter 
gas,  the  candle  would  continue  to  burn  for  a 
longer  period. 

The  practical  question  comes  to  be  what 
amount  of  impurity  due  to  respiration  may 
exist  in  the  atmosphere  of  confined  spaces  with- 
out injurious  effects  on  health,  at  what  degree 
of  impurity  does  an  atmosphere  become  hurtful  ? 
As  soon  as  that  question  has  been  answered,  one 
proceeds  to  inquire  by  what  methods  one  may 
prevent  the  air  of  inclosed  spaces  reaching  this 
degi’ee  of  impurity. 

A considerable  number  of  experiments  have 
been  made  to  determine  the  first  question.  Thus 
Dr.  Angus  Smith  had  a leaden  chamber  made, 
air-tight,  in  which  he  could  sit  for  varying 
times,  and  from  which  sanqfies  of  air  could  be 
drawn  off  for  analysis.  Professor  de  Chaumout 
found,  as  the  results  of  experiments  made  by 
him,  that  the  sense  of  smell  gave  pretty  accurate 
indications  as  to  the  degree  of  purity  of  the 
atmosphere.  Tliese  results  are  expressed  in  the 
following  table  *. — 

contains  *04  per  cent  CO2. 

per  cent  it  gives  no  perceptible  smell. 

,,  it  smells  rather  close. 

,,  ,,  close. 

,,  ,,  extremely  close. 

CO2  has  been  added  to  every  100  of  the  atmo- 
sphere by  breathing,  the  limit  has  been  reached 
for  air  that  is  to  be  considered  pure.  Now  02 
per  cent  is  equal  to  *2  ])er  1000  or  2 per  10,000. 
So  if  we  express  the  above  table  in  paits  per 

10.000,  we  shall  liave  the  following:— 

10.000. 

,,  does  not  perceptibly  smell. 

,,  smells  rather  close. 

,,  ,,  close. 

,,  ,,  extremely  close. 
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It  must  be  remembered,  however,  that  this 
only  applies  to  air  to  which  the  added  quantity 
of  carbonic  acid  gas  has  been  supplied  by  breath- 
ing. For  the  smell  is  not  due  to  the  carbonic 
acid  gas;  it  is  caused  by  the  organic  impurity 
also  present  in  expired  air.  So  that  the  quan- 
tity of  organic  impurity,  which  is  detected  by 
smell,  is  simply  used  as  a rough  index  of  the 
amount  of  C02also  present,  both  having  been 
produced  by  the  same  process  of  respiraiion. 

When  the  sensation  of  smell  is  taken  as  a 
gauge  of  the  impurity,  it  must  not  be  forgotten 
that  one’s  sensation  of  smell  is  reliable  for  this 
purpose,  only  when  one  passes  from  fresh  air 
into  the  confined  space.  Everyone  is  aware  how 
very  soon  one  gets  accustomed  to  an  atmosphere 
which  seemed  almost  unbearable  the  moment 
one  stepped  into  it.  We  often  remain  in  a room 
or  other  confined  space  without  being  aware  of 
the  impurity  which  the  atmosphere  has  attained. 
If  we  pass  out  from  the  room  into  the  fresh  air 
we  are  impressed  with  the  pleasant  freshness  of 
the  external  air  and  involuntarily  draw  in  deep 
drafts  of  it.  If  after  a minute  or  two  we  pass 
back  to  the  room,  &c.,  which,  in  the  meantime, 
we  may  suppose  has  been  kept  without  any 
ventilation,  we  are  at  once  conscious  of  the 
foulness  of  the  air,  we  have  been  so  long  breath- 
ing without  any  consciousness  of  its  impurity. 
Now  it  is  not  merely  that  we  become  accus- 
tomed to  the  atmosphere  so  far  as  our  sensa- 
tions are  concerned,  but  the  whole  body  adapts 
itself  to  the  impure  atmosphere.  This  has  been 
easily  proved  in  the  case  of  the  lower  animals. 
Claude  Bernard,  the  French  physiologist,  placed 
a sparrow  in  a bell-jar,  which  was  inverted  over 
mercury,  so  that  no  fresh  air  could  enter.  He 
found  that  it  expired  after  three  hours,  before 
that  time  gradually  becoming  feebler  and  more 
lano-uid  till  death  occurred.  If  taken  out  at 
the  end  of  the  third  hour  it  speedily  recovered. 
But  if  an  active  sparrow  were  suddenly  intro- 
duced, at  the  end  of  the  second  hour,  into  the 
jar,  it  died  at  once.  That  is  to  say  the  first 
sparrow  could  live  a full  hour  longer  in  an 
atmosphere,  to  which  it  had  become  accus- 
tomed, and  which  was  fatal  to  anotlier  sparrow 
suddeidy  introduced  to  it.  The  body  can  ac- 
commodate itself,  if  it  has  the  oppoitunity,  to 
a vitiated  atmosphere  to  a certain  extent , but 
this  accommodation  can  be  effected  only  by  a 
depression  of  the  bodily  energies,  by  a lower- 
ing of  the  general  vitality,  which  manifests 
itself  in  the  languor,  headache,  listlessness, 
and  lack  of  vigour  so  common  to  those  who 
are  accustomed  to  vitiated  atmosphere  for 


prolonged  periods.  A person  of  ordinary  acute- 
ness of  smell  may  then  judge  accurately  enough 
of  the  condition  of  the  air  of  a confined  space, 
provided  he  steps  into  it  from  fresh  air,  but 
the  one  who  has  been  sitting  in  the  vitiated 
atmosphere  is  least  likely  to  be  aware  of  its 
hurtful  condition. 

An  atmosphere,  then,  to  be  considered  of  a 
healthy  character,  should  not  have  more  than 
•2  part  per  1000  of  carbonic  acid  gas  produced 
by  respiration,  or,  as  the  phi’ase  is,  of  respiratory 
impurity. 

Quantity  of  fresh  air  required  per  head 
per  hour. — Suppose  one  man  to  occupy  a room 
15  feet  long,  10  feet  broad,  and  12  feet  high. 
When  empty  this  room  would  hold  1800  cubic 
feet  of  air.  We  shall  suppose  that  with  carpets, 
hancrinsrs,  furniture  and  the  man  himself  so 
much  space  was  occupied  that  the  quantity  of 
air  was  only  1500  cubic  feet.  Suppose  no  air 
were  to  be  able  to  enter  or  leave  the  room,  we 
can  easily  calculate  in  what  time  the  atmosphere 
would  be  polluted,  by  the  breathing  of  the  one 
man,  to  the  limit  we  have  named,  0'2  of  a cubic 
foot  of  respiratory  impurity  to  every  1000  cubic 
feet  of  air,  that  is  O’S  of  a cubic  foot  to  the  1500 
cubic  feet  in  the  room.  According  to  observa- 
tions made  by  Pettenkofer,  of  Munich,  an  adult 
man  produces  in  one  hour  0’7  of  a cubic  foot  of 
carbonic  acid,  when  at  rest;  women  produce  less 
and  children  less  also  in  proportion.  Dr.  Parkes 
and  De  Chaumont  take  O'O  of  a cubic  foot  as 
the  fair  average  production  by  men,  women, 
and  childi’en  per  head  per  hour.  So  that  in 
half  an  hour,  taking  this  average,  the  apartment 
named  would  contain  0'2  of  respiratory  im- 
purity per  1000.  At  the  end  of  an  hour  0'6  of 
a cubic  foot  of  respiratory  impurity  would  be 
present  in  the  1500  cubic  feet  of  air,  that  is  0‘4 
per  1000.  It  is  clear  that  if  this  atmosphere  is 
to  be  reduced  to  the  limit  of  0'2  per  1000,  it 
would  require  to  be  diluted  by  an  equal  bulk 
of  fresh  air,  it  would  require  to  be  mixed  with 
1500  cubic  feet  of  fresh  air,  and  even  then  it 
would  be  on  the  verge  of  an  improper  degree  of 
impurity. 

To  put  it  in  another  way,  at  the  beginning  of 
the  hour  the  man  enters  the  chamber  containing 
1500  cubic  feet  of  fresh  air,  suppose  that  there 
is  a current  of  fresh  air  passing  through  the 
room  just  sufficient  to  renew  the  whole  air  of 
the  room  once  in  the  Imur,  that  is  to  say,  dur- 
ing the  hour,  1500  cubic  feet  of  air  pass  through 
the  room.  Then  at  the  close  of  the  liour  the 
atmosphere  will  contain  0'2  of  respiratory  im- 
purity per  1000.  Suppose  the  man  remains  in 
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the  room;  he  starts  the  second  hour  with  0-2 
per  1000  of  respiratory  impurity  already  pre- 
sent, that  is  0-3  of  a cubic  foot  in  his  1500 
cubic  feet  of  air;  he  produces  during  the  hour 
0'6  of  a cubic  foot  of  respiratory  impurity, 
which,  added  to  what  was  present  at  the  begin- 
ning of  the  hour,  makes  0’9  of  a cubic  foot  of 
respiratory  impurity.  To  reduce  this  0'9  to  0'2 
per  1000,  4500  cubic  feet  of  air  would  be  needed. 
But  the  apartment  contains  only  1500  cubic 
feet.  So  that  if  the  atmosphere  of  the  chamber 
is  to  be  kept  down  to  the  proper  limit,  it  will 
be  necessary  that  during  the  second  hour  3000 
cubic  feet  of  fresh  air  enter  it.  If  a current 
of  fresh  air  equal  to  this  amount  has  passed 
through  the  room  during  the  second  hour,  then 
at  the  end  of  it  the  respiratory  impurity  will 
be  still  at  the  limit  of  0‘2  per  1000.  Suppose 
the  man  remains  another  hour,  the  conditions 
are  the  same  as  during  the  second,  so  that  after 
the  first  hour  he  needs  a supply  of  fresh  air 
equal  to  3000  cubic  feet  per  hour.  Whatever 
the  size  of  the  room  one  takes  to  begin  with, 
it  will  be  found  on  calculation,  supposing  the 
average  production  of  carbonic  acid  gas  to  be 
0'6  of  a cubic  foot  per  head  per  hour,  and  the 
respiratory  impurity  to  be  limited  to  0’2  per 
1000,  that  3000  cubic  feet  of  fresh  air  are  re- 
quired per  head  per  hour.  This  calculation,  it 
is  to  be  observed,  is  made  for  persons  at  rest. 
De  Chaumont  says  ; “ Of  cour.se  in  rooms  occu- 
pied by  persons  in  active  work,  more  would  be 
required,  as  from  50  to  100  per  cent  more 
impurity  would  be  evolved;  therefore,  in  ordi- 
nary workrooms,  from  4000  to  5000  cubic  feet 
per  head  per  hour  would  be  necessary,  and  in 
unhealthy  trades  6000  to  7000.  Some  of  my 
experiments  were  made  in  hospitals,  occupied 
for  the  most  part  by  ordinary  cases,  and  I was 
thus  enabled  to  compare  the  results  with  those 
in  barracks  occupied  by  healthy  men.  ...  It 
took  nearly  one-third  more  air  to  keep  the  atmo- 
sphere sweet  in  hospitals,  so  that  we  may  safely 
lay  it  down  that  in  ordinary  cases  no  hospital 
ward  ought  to  have  less  than  4000  cubic  feet 
per  head  per  hour,  and  that  in  cases  ...  of 
epidemic  disease  the  amount  ought  to  be  greatly 
increased;  indeed  practically  the  amount  ought 
to  be  unlimited,  so  that  many  kinds  of  disease 
might  be  advantageously  treated  in  the  open 
air.  This  is  jiroved  by  the  great  success  of  tent 
hospitals,  both  in  time  of  war  and  in  time  of 
peace.  In  Germany  this  open-air  plan  has  been 
practically  tried  to  a great  extent,  and  with  very 
gratifying  success.” 

De  Chaumont  gives  a table,  which  I give 


here,  to  show  tlie  length  of  time  it  would  take 
to  bring  the  air  in  unventilated  spaces  of  differ- 
ent sizes  to  the  limit  of  purity  (0’2  of  a cubic 
foot  of  resspiratory  impurity  per  1000  cubic  feet 
of  air) : — 


No.  of  Persons. 

Size  of  Space 
in  cubic  feet. 

Time  taken  to  bring  Air 
to  Limit  of  Purity. 

One 

man  .. 

....10,000  ... 

hours,  minutes. 

...  3 20 

>> 

5 5 

....  5,000  ... 

...  1 40 

55 

55 

....  1,000  ... 

20 

5 5 

5 5 

....  600  ... 

12 

55 

55 

...  200  ... 

4 

5 5 

55 

50  ... 

1 

5 5 

5 5 

30  ... 

36  seconds. 

The  following  table,  showing  the  quantity  of 
imjDurity  per  1000  cubic  feet  of  air  produced  by 
one  man  in  inclosed  spaces  of  different  sizes, 
and  the  quantity  of  fresh  air  needed  per  hour 
to  dilute  the  impurity  to  the  standard  limit,  is 
derived  from  Parkes: — 


Quantity  of  Air 
Space  in 
cubic  feet. 

Quantity  of  C O2, 
produced  by 
Breathing,  per 
1000  cubic  feet 
of  Air  per  hour. 

Amount  of  Fresh 
Air  needed 
during  the  First 
Hour  to  dilute 
CO2  to 
0'2  per  1000. 

Amount  of  Fresh 
Air  needed  to 
dilute  CO2 
for  every  ifour 
after  the  first. 

100 

6-00 

2900 

3000 

200 

3-00 

2800 

3000 

300 

2-00 

2700 

3000 

400 

1-50 

2600 

3000 

500 

1-20 

2500 

3000 

600 

1-00 

2400 

3000 

700 

0-85 

2300 

3000 

800 

0-75 

2200 

3000 

900 

0-66 

2100 

3000 

1000 

0-60 

2000 

3000 

Effects  on  air  of  the  burning  of  candles, 
gas,  &e. — The  calculations  that  have  been  made 
have  permitted  no  allowance  for  the  burn- 
ing of  fires,  candles,  oil-lamps,  or  gas ; and  as 
these  cannot  burn  without  their  due  supply  of 
oxygen,  a considerable  increase  in  the  amount 
of  fresh  air  will  be  necessary.  Thus  it  has 
been  calculated  that  one  sperm  or  paraffin 
candle  will  produce  in  one  hour  half  the  quan- 
tity of  carbonic  acid  gas  produced  by  a man 
at  the  same  time,  so  that  two  candles  will 
necessitate  an  hourly  supply  equal  to  that  for 
one  man.  A good  oil-lamp  produces  rather 
more  than  ^ cubic  foot  of  carbonic  acid  gas 
per  hour — that  is  about  the  amount  pro- 
duced by  one  man,  and  a good  gas  - burner 
(which  burns  3 cubic  feet  of  gas  per  hour)  will 
produce  6 cubic  feet  of  carbonic  acid  gas  per 
hour.  Therefore  one  man  and  one  good  oil- 
lamp  will  together  produce  in  one  hour  nearly 
1'2  cubic  feet  of  carbonic  acid  gas.  To  bring 
this  down  to  the  proper  limit  6000  cubic  feet  of 
fresh  air  would  be  required  per  hour,  no  matter 
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what  were  the  size  of  the  space.  Calculating  on 
the  same  basis,  one  man  and  one  gas-burner 
would  produce  6'6  cubic  feet  of  carbonic  acid 
gas  per  hour,  necessitating  33,000  cubic  feet  of 
fresh  air  per  hour.  This  is  an  enormous  quan- 
tity; and  it  must  be  remembered  that  the  burn- 
ing gas,  while  it  yields  much  more  carbonic  acid 
gas  than  a man  breathing,  does  not  yield  organic 
impurity,  so  that  the  necessity  of  diluting  it  to 
the  same  extent  as  respired  air  is  not  nearly  so 
urgent.  It  has  been  thought  that  1800  cubic 
feet  of  air  per  hour  would  be  necessary  for  each 
cubic  foot  of  gas  burned.  If  3 cubic  feet  per 
hour  are  burned,  that  implies  5400  cubic  feet 
of  fresh  air  for  that  purpose  alone,  which,  added 
to  the  3000  necessary  for  the  man,  amounts  to 
8400  cubic  feet  per  hour  for  one  man  with  one 
gas  flame  burning. 

One  pound  of  oil  requires  about  the  same 
amount  of  fresh  air  as  10  feet  of  gas.  If  the 
same  amount  of  light  is  yielded  by  each,  gas, 
oil-lamps,  and  candles  render  the  air  impure 
nearly  to  the  same  extent,  so  that  there  is  not 
much  to  choose  between  them.  As  a matter 
of  fact  it  appears  that  gas  gives  more  illu- 
minating power  with  a smaller  consumption 
of  atmospheric  air  than  wax  candles.  But 
when  lamps  or  candles  are  used,  they  are  usually 
so  placed  as  to  throw  the  light  in  a particular 
direction,  where  the  illumination  is  desired. 
The  necessary  illumination  is  obtained  at  a 
much  less  consumption  of  material,  and  the  air 
suffers  much  less  in  consequence,  not  only  be- 
cause of  a diminished  production  of  carbonic 
acid  gas  but  also  because  of  a lessened  amount 
of  heat  and  moisture. 

Another  point,  which  requires  consideration 
in  the  question  of  the  quantity  of  fresh  air  to 
be  supplied  per  hour,  is  the  burning  of  fires. 
A fire  in  an  ordinary  fireplace,  in  a room  20 
feet  long  by  20  broad  by  12  high,  is  assumed 
to  burn  8 lbs.  of  coal  per  hour.  For  proper 
combustion  this  coal  requires  1280  cubic  feet 
of  air.  It  is  to  be  noted,  however,  that  the 
draught  up  the  chimney  created  by  the  bunring 
coal  causes  a current  of  air  to  the  fire  much 
greater  than  is  necessary  for  the  consumption 
of  the  coal.  Probably  twice  the  quantity  of 
air,  needed  for  combustion,  is  carried  up  the 
chimney;  and  14,000  to  20,000  cubic  feet  of 
air  is  considered  a moderate  computation  of  the 
amount  that  will  pass  up  the  chimney  of  such 
a fire  in  one  hour.  In  the  burning  fire,  there- 
fore, there  is  a powerful  agent  in  the  renewal 
of  the  air  in  an  apartment. 

Moisture  of  the  Air.— Another  factor  enters 


into  the  calculation  of  the  quantity  of  fresh  air 
needed  per  hour  in  inclosed  spaces,  and  that  is 
the  quantity  of  moisture  the  air  contains.  AVatery 
vapour,  it  has  been  stated,  is  contained  in  fresh 
air  in  proportion  to  the  warmth  of  the  aii’.  Air 
as  it  is  breathed  out  from  the  body  is  saturated 
with  watery  vapour,  and  we  know  that  if  the  air 
be  breathed  on  a sheet  of  cold  glass,  the  vapour 
will  be  deposited  in  the  form  of  minute  drops 
of  water.  Moreover  watery  vapour  is  constantly 
being  given  off  from  the  body  in  the  form  of 
perspiration,  usually  invisible  perspiration.  The 
importance  of  this  in  regulating  the  tempera- 
ture of  the  body  has  been  referred  to  on  ]).  309. 
If  the  air  surrounding  a person  be  dry,  that  air 
can  absorb  moisture  to  a large  extent,  to  a 
greater  extent  in  proportion  to  the  warmth  of 
the  air.  If,  on  the  other  hand,  the  air  is  already 
saturated  with  moisture  it  cannot  absorb  more, 
evaporation  cannot  take  place  from  the  body, 
and  the  moisture  will  be  readly  deposited  on 
the  body  itself.  If  the  external  atmosphere  is 
cold  this  deposit  of  moisture  will  have  the  eftect 
of  rapidly  cooling  the  body,  because  water  is  a 
better  conductor  of  heat  than  air,  and  the  thin 
film  of  water  on  the  body  will  cause  the  body 
ra|)idly  to  ]iart  with  its  heat  to  the  cold  atmos- 
})here,  resulting  in  chilling.  If  the  external 
atmosphere  is  warm  and  saturated  with  mois- 
ture, the  body  cannot  part  with  its  heat  ])ro- 
perly,  and  a feeling  of  oppi'essive  sultriness  and 
languor  is  produced.  Now  in  a confined  space, 
owing  to  the  watery  vapour  given  off  from  the 
lungs  and  from  the  skin,  the  air  will  by  and 
by  become  saturated  with  watery  vapour,  and 
discomfort  will  be  occasioned.  This  will  liajipen 
sooner  or  later  according  to  the  size  of  the  space. 
Therefore  to  prevent  saturation  occurring  a 
fresh  supply  of  air  is  needed.  The  burning  of 
lights  produces  also  watery  vapour,  and  if  any 
liquids  be  in  the  inclosed  space,  vapour  will 
pass  off  from  them,  saturating  the  air  more 
rapidly  than  if  only  the  evaporation  from  tlie 
bod}'^  of  a person  were  occurring. 

The  degree  of  moisture  in  the  atmosphere 
which  is  most  comfortable  to  the  body  has  been 
determined  to  be  75  per  cent,  complete  satura- 
tion being  assumed  to  be  100.  The  actual 
quantity  of  vapour  in  the  atmosphere,  sufficient 
to  produce  tliis  degree  of  moisture  will,  of 
course,  vary  with  the  heat  of  the  atmosphere. 
Thus  at  a temperature  of  63°  Fahr.,  4‘7  grains 
of  water  y>er  cubic  foot  of  air  produce  this  de- 
gree, and  at  a temperature  of  65°  Fahr.,  5 
grains.  That  is  to  say  the  liigher  the  tempera- 
ture of  the  air  the  more  moisture  it  can  hold, 
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without  exceeding  the  degree  (75  per  cent)  most 
agreeable  to  health. 

Now  it  has  been  calculated  that  an  adult 
man  will  raise  the  degree  of  moisture  in  a space, 
containing  500  cubic  feet  of  air  at  60°  Fahr., 
from  70  per  cent  to  saturation  in  one  hour,  and 
with  a space  of  1000  cubic  feet,  occupied  by  one 
person,  3000  cubic  feet  of  fresh  air  per  hour 
would  be  necessary  to  maintain  the  degree  of 
moisture  at  the  proper  level. 

In  short  we  have  found  that,  if  the  air  of  an 
inclosed  space  is  to  he  kept  at  a proper  standard 
of  purity,  as  regards  the  quantity  of  carbonic 
acid  gas  produced  by  respiration,  3000  cubic  feet 
of  fresh  air  per  hour,  for  every  individual  pre- 
sent, ought  to  he  supplied,  and  that  this  same 
quantity  of  fresh  air  will  keep  the  air  of  the 
apartment  at  a proper  degree  of  moisture;  and 
further  we  have  found  that,  for  every  cubic  foot 
of  gas  burned,  an  added  1800  cubic  feet  of  air 
are  necessary,  ivhile  a fire  needs  a large  ad- 
ditional quantity. 

The  question,  therefore,  is  now  how  can  this 
large  quantity  of  air  be  dtdy  supplied  without 
perceptible  currents  being  produced,  that  is  to 
say,  without  draughts? 

For  what  does  3000  cubic  feet  of  air  per  hour 
imply?  It  means  that  suppose  a room  afford- 
ing only  500  cubic  feet  of  air  space,  the  whole 
air  of  the  room  must  be  renewed  six  times  each 
hour,  and  if  two  persons  occupy  the  room,  the  air 
requires  renewal  twelve  times  per  hour.  This 
could  not  be  borne.  If  the  room  had  1000  cubic 
feet  of  air  space,  then  the  air  needs  renewal  only 
three  times  per  hour  for  one  person,  but  six  times 
for  two.  On  the  other  hand  a room  having  3000 
cubic  feet  of  air  space  (and  a room  15x18x1 3 
would  have  that,  even  allowing  500  cubic  feet 
of  space  for  furniture)  would  require  renewal 
only  once  during  the  hour  for  one  person,  twice 
for  two,  thrice  for  three  and  so  on.  Renewal 
four  times  during  the  hour  is  the  most  that  can 
be  borne  in  a climate  such  as  ours,  wliere  it  is 
scarcely  possible  at  any  season  to  have  the 
house  freely  open  to  the  external  air.  It  is, 
therefore,  readily  seen  that  the  problem  of  ven- 
tilation is  a vei’y  difficult  one  when  one  is  deal- 
ing with  small  inclosed  spaces,  and  also  very 
intricate  when  one  is  dealing  with  halls,  lecture- 
rooms,  school  class-rooms,  &c.  For  in  the  small 
space  the  air  must  be  renewed  often,  yet  with- 
out draughts,  and  in  the  halls,  &c.,  one  expects 
large  numbers  of  person.s,  and  must  again  pro- 
vide for  frequent  renewal  of  air.  The  problem, 
on  the  other  hand,  is  simplified  when  one  is 
dealing  with,  for  example,  a modern  house,  of 


large  rooms  with  lofty  ceilings,  spacious  hall, 
and  so  forth,  in  ordinary  circumstances  per- 
haps occupied  by  only  six  or  eight  persons  at  a 
time.  But  if  on  the  occasion,  let  us  say,  of  an 
evening  party,  the  rooms  are  crowded  with 
guests  and  many  lights  are  burning,  the  diffi- 
culty of  fresh  air  at  once  arises.  It  remains 
then  to  be  seen  how,  in  ordinary  circumstances, 
these  difficulties  are  met. 

It  is  not,  it  must  be  observed,  that  a jjerson 
living  in  a large  space  needs  less  Resh  air 
than  a person  living  in  a small  sjiace,  they 
both  need  the  same,  namely  3000  cubic  feet 
per  hour,  but  it  is  that  this  3000  cubic  feet 
of  air  can  be  so  introduced  and  distributed 
in  the  large  space  that  its  entrance  is  not  ob- 
served, while  in  the  small  space  it  is  very 
difficult  without  elaborate  arrangements  to 
introduce  the  needful  quantity  without  the 
establishment  of  unpleasant  cuirents.  High 
ceilings  are,  therefore,  desirable,  for  it  has  been 
found  that,  if  the  height  is  less  than  10  feet, 
currents  of  the  circulating  air  are  certain  to  be 
perceptible  to  a disagreeable  extent.  As  re- 
gards floor  space,  it  is  desirable  that  the  mini- 
mum should  not  fall  below  50  to  60  square  feet, 
per  person,  if  possible  not  below  80  square  feet. 
Taking  60  square  feet  and  allowing  the  height 
of  the  room  to  be  a minimum  of  10  feet,  that 
would  allow  600  cubic  feet  of  air  space  for  each 
individual.  This  is  the  space  allowed  in  bar- 
racks for  each  soldier,  but  200  only  is  allowed 
in  a cell  of  Chatham  Convict  Piison.  If  we  take 
600  as  a standard,  a room  10  x 12  and  10  feet 
high  would  contain  1200  cubic  feet  of  air,  and 
this  should  not  contain  more  than  two  persons. 
One  can,  therefore,  easily  calculate  the  number 
of  persons,  inhabiting  one  room,  that  will  be  con- 
sistent with  a fair  standard  of  ])urity  of  air,  by 
simply  multiplying  the  length  of  the  room  by 
the  breadth  and  the  result  by  the  height  and 
dividing  by  600.  It  will  be  noticed  that  to 
provide  3000  cubic  feet  of  air  per  hour  for  cme 
person  in  such  a space,  implies  renewing  the 
air  of  such  a space  five  times  per  hour,  imply- 
ing careful  arrangements  for  proper  ventila- 
tion. 

Methods  of  Ventilation. 

Methods  of  ventilation  are  divided  into  na- 
tural and  artificial.  The  artificial  include  those 
means  adopted  in  large  establishments,  halls  or 
churches,  by  which  by  means  of  some  pump- 
ing or  suction  apparatus  air  is  driven  or  drawn 
through  the  building.  The  natural  methods 
are  those  which  depend  upon  the  ordinary 
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physical  laws,  which  everywhere  regulate  the 
movements  of  air  and  wind.  It  is  not  the 
object  of  this  work  to  consider  the  artificial 
methods,  always  requiring  elaborate  machinery, 
but  to  point  out  the  principles  that  should 
guide  the  arrangements  for  securing  natural 
ventilation,  and  the  main  simple  contrivances 
employed  for  that  purpose. 

Ventilation  thpoug-h  Walls.— A quite  un- 
suspected means  of  natural  ventilation  has 
been  pointed  out  by  Pettenkofer  of  Munich, 
who  showed  and  proved  by  an  interesting 
experiment  that  air  readily  passed  through 
the  walls  of  a house,  so  that  an  exchange 
of  air  was  effected  between  the  atmosphere 
witliin  and  that  without  the  house.  This 
is  effected  by  the  physical  process  called  dif- 
fusion of  gases,  already  referred  to  on  p.  258. 
Two  gases  will  mix  if  placed  in  contact  with 
one  another,  and  tliey  will  also  mix  though 
divided  from  one  another  by  a membranous 
partition,  and  they  will  mix  with  great  facility 
through  a partition  of  baked  clay  or  other  porous 
substance.  It  is  in  accordance  with  the  same 
physical  law  that  when  there  is  the  atmosphere 
of  a confined  space,  the  air  of  a room,  separated 
by  a wall — a porous  pai'tition — from  the  outside 
atmosphere,  exchange  and  mixture  should  be 
effected  through  the  wall.  Such  exchange  will 
take  place  much  more  rapidly  if  the  two  atmo- 
spheres are  at  different  temperatures,  as  they 
almost  invariably  are,  the  air  of  the  room 
being  warmer  than  that  of  the  outside.  Thus 
Pettenkofer  found  in  the  case  of  a room  with 
brick  walls,  in  which  every  crevice  and  crack 
had  been  carefully  closed,  and  which  contained 
about  2700  cubic  feet  of  air,  that  the  whole  air 
of  the  room  was  completely  renewed  once  in  an 
hour  by  diffusion  through  the  walls,  when  there 
existed  a difference  of  temperature  equal  to  34‘2'’ 
between  the  inside  and  outside  air.  When  the 
difference  of  temperature  fell  to  only  7°  Fahr. 
the  change  of  air  fell  to  780  cubic  feet  per  hour, 
and  with  the  same  difference  the  change  was 
increased  to  only  1060  cubic  feet  when  a win- 
dow 8 feet  square  was  opened.  This  exchange 
through  walls  was  illustrated  by  Pettenkofer  in 
a very  striking  way  by  the  blowing  out  of  a 
candle  through  a 9-inch  brick  wall.  If  a brick 
be  covered  all  over  excej)t  at  the  two  ends  with 
a coating  of  wax,  or  other  impervious  material, 
and  if  then  at  each  end  there  be  fixed  a small 
funnel,  the  junction  of  the  two  being  also 
covered  with  w'ax,  and  if  a lighted  candle  be 
placed  near  the  opening  of  one  funnel,  and  the 
person  blow  into  the  other  funnel  at  the  end 


of  the  brick,  the  candle  flame  will  readily  be 
made  to  flicker,  and  after  a little  with  an  efiort 
may  be  blown  out.  By  surrounding  a piece  of 
wall  with  an  air-tight  box  and  otherwise  mak- 
injT  an  arrangement  similar  to  that  described 
with  one  brick,  though  on  a large  scale,  the 
candle  may  still  be  blown  out.  It  has  been 
found  by  two  German  observers  that  with  a 
difference  of  temperature  of  4°  Fahr.  air  passed, 
by  this  natural  process  of  diffusion,  through  one 
square  yard  of  wall,  at  different  rates  according 
to  the  nature  of  the  material  of  which  the  wall 
was  built,  as  the  following  table  shows : 


1 Square  Yard  of  Wall 
built  of 


Cubic  Feet  of  Air 
per  Hour  passing. 

Sandstone 47 

Quarried  limestone 6 '5 

Brick 7 '9 

Tufaceous  limestone 10 '1 

Mud 15-4 

It  is  clear  then  that  the  ventilation  of  a 
house  will  to  a considerable  extent  be  affected 
by  the  material  of  which  it  is  built.  A brick- 
and-mortar  building  is  very  pervious  to  air,  so 
also  is  sandstone.  Cement  walls  on  the  othei 
hand  are  much  less  porous,  and  it  is  question- 
able whether  they  make  a healthy  house.  If 
they  are  impervious  to  water  from  without, 
they  are  equally  impervious  to  water  from 
within.  The  watery  vapour,  given  off  by  breath- 
ing which  would  be  to  some  extent  absoibed 
by  the  porous  wall,  is  not  absorbed  by  the  im- 
pervious one,  but  the  moisture  deposits  on  the 
colder  wall,  collects  and  runs  down  and  makes 
a very  unpleasant  house. 

The  permeability  of  the  walls  will  also  be 
affected  by  papering,  painting,  and  varnishing. 
“Coating  with  water-glass,”  says  Lang,  “pro- 
bably in  time  completely  destroys  the  perme- 
ability of  a wall,  so  also  does  oil-paint,  while 
new,  although  the  cracks  which  come  in  the 
course  of  time  make  a considerable  difierence. 
When  I state  that  oil-paint  is  the  principal 
agent  in  preventing  the  diflusion  and  passage 
through  the  walls  of  the  watery  vapours  which 
originate  in  domestic  processes  and  res]nration, 
it  will  be  necessary  for  the  science  of  hygiene 
to  decide  whether  water-glass  and  oil-paint  will 
have  to  be  condemned.  Size-colours  also  lessen 
the  permeability  considerably,  and  in  propor- 
tion to  the  strength  of  the  size;  that  used  by 
me  was  so  feebly  sized  that  it  lost  colour,  and 
yet  the  amount  of  air  passing  through  was  less- 
ened by  one-half ; the  smallest  loss  of  perme- 
ability occurred  when  lime-colours  were  used. 

In  the  next  place  it  is  also  plain  that  a house 
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with  several  free  walls  will  be  more  easily  ven- 
tilated in  this  way  than  one  with  less.  A 
detached  villa,  for  example,  will  permit  of  this 
diffusion  taking  place  from  all  sides. 

Then  it  will  be  noticed  that  this  natural 
means  of  ventilation  will  come  most  promi- 
nently into  force  during  the  colder  periods  of 
the  year,  just  at  those  periods  when  one  seeks 
to  close  up,  in  a wholesale  fashion,  all  ways  for 
the  entrance  of  cold  air  from  the  outside  and  to 
heat  up  the  interior.  The  great  difference  thus 
produced  between  the  temperatures  within  and 
without  will  develop  the  diffusion  to  its  greatest 
amount.  A remarkable  case  in  a London  house 
is  related  by  Mr.  W.  N.  Hartley  of  King’s  Col- 
lege, London,  “ which  gives  a distinct  proof  of 
the  much  greater  passage  of  gas  through  the 
walls  in  winter  than  summer.  A small  room 
occasionally  used  was  noticed  sometimes  to 
have  an  unbearably  bad  smell ; this  was  never 
noticed  in  summer,  nor  in  winter  unless  a fire 
was  lighted  in  the  room ; the  di’ainage  was 
suspected  and  examined,  but  was  found  per- 
fect, yet  here  was  this  extraordinarily  foul  air 
making  its  way  into  the  room,  whenever  the 
interior  was  warm  and  the  exterior  was  cold. 
The  cause  was  a dust-bin  built  against  one  of 
the  walls,  and  the  filtration  [diffusion]  of  the  air 
through  this  and  the  house  wall  into  the  room.” 

This  natural  means  of  ventilation  is  in  every 
way  desirable,  since  it  permits  an  exchange  of 
air  quite  free  from  draught,  and  since  the  pas- 
sage of  the  air  through  the  wall  robs  it  of  solid 
impurities.  At  the  same  time  if  walls  are  por- 
ous to  air  they  are  also  poi'ous  to  water,  and 
while  it  is  desirable  to  build  them  of  material 
that  will  not  interfere  with  a valuable  means 
of  ventilation,  it  is  also  necessary  so  to  build 
them  as  to  afford  adequate  protection  from  the 
weather.  Moreover  walls  permeated  with  mois- 
ture deny  a passage  to  air.  Again  walls  whose 
pores  are  occupied  by  air  are  bad  conductors  of 
heat,  air  being  a very  bad  conductor,  and  thus 
such  walls  do  not  readily  conduct  the  heat  from 
the  dwelling.  On  the  other  hand  water  is  a 
good  conductor  of  heat,  and  if  the  walls  are 
saturated  with  water,  they  become  good  con- 
ductors and  are  very  active  in  reducing  the 
temperature  of  the  house.  It  is  for  this  reason 
that  houses  with  damp  walls  give  one  so  marked 
a sensation  of  chilliness.  The  porosity  of  walls 
IS,  therefore,  largely  retained  and  the  disad- 
vantages of  their  being  penetrated  with  water 
largely  reduced  by  thickness.  In  a wet  cli- 
mate a thick  wall  will  prevent  the  access  of 
damp  and  the  loss  of  heat,  and  in  hot  climates 


it  will  hinder  the  heating  up  of  the  house  by 
the  I'ays  of  the  sun,  under  both  circumstances 
assisting  in  the  maintenance  of  a mean  tempera- 
ture. Double  walls  would  answer  the  purpose 
admirably,  the  two  walls  being  separated  by  a 
space  of  1^  to  3 inches,  and  bound  together  at 
proper  intervals.  The  passage  of  damp  would 
be  prevented,  the  layer  of  air  would  be  an  ad- 
mirable non-conductor,  and  exchanges  between 
the  outer  and  inner  atmospheres  would  not  be 
interfered  with.  For  exactly  similar  reasons 
walls  should  be  lathed  before  plastering,  the 
plaster,  being  by  the  lathing  separated  from  the 
wall,  acts  as  an  inner  wall,  an  air-space  existing 
between  the  two.  Walls  plastered  without  pre- 
viously being  lathed  are  usually  damp. 

Not  only  does  exchange  of  air  take  place  be- 
tween the  outside  and  inside  of  a building  but 
it  takes  place  also  by  the  same  natural  processes 
between  the  various  portions  of  a building. 
The  atmosphere  of  a room  is,  therefore,  affected 
not  only  by  diffusion  between  it  and  the  air 
outside  through  the  walls  but  also  by  diffusion 
through  its  floor  and  ceiling  between  apartments 
above  and  below.  We  all  know  how  an  escape 
of  gas  in  one  room  is  detectable  in  a room 
above.  This  is  of  special  importance  in  houses 
provided  with  cellars,  which  are  so  often  allowed 
to  lie  in  a state  of  dirt  and  disorder  and  with 
no  proper  means  of  ventilation.  If  the  cellars 
are  underground,  as  they  so  often  are,  this 
becomes  a matter  of  very  serious  importance, 
demanding  careful  attention. 

Further  there  is  retained  by  the  soil  a large 
quantity  of  ordinary  air  and  other  gases,  and 
the  very  reasons  which  should  induce  one  not 
to  interfere  with  the  natural  ventilation  occur- 
ring between  the  free  air  of  the  outside  and  the 
air  of  inhabited  houses,  would  cause  one  to 
take  steps  to  prevent  exchange  of  air  between 
the  atmosphere  of  a house  and  that  of  the  soil 
on  which  it  is  built.  This  is  specially  the  case, 
if  the  ground  is  a made-up  one,  which  may  con- 
tain all  sonts  of  refuse,  decaying  animal  and 
vegetable  matter,  and  effluvia  from  drains,  &c. 
Such  exchange  is  prevented  by  the  house  being 
provided  with  a foundation  of  cement  and  by 
a layer  of  damp-proof  material,  in  the  wall 
above  the  level  of  the  ground,  which  adjoins 
the  wall.  Slates  of  glazed  earthenware,  slates 
embedded  in  cement,  in  asphalt,  &c.,  are  used 
to  provide  such  a “damp-proof  course”  as  it  is 
called,  which  with  the  layers  of  cement  en- 
sures both  against  the  passage  of  soil-air  into 
the  house  and  the  rising  of  damp. 

Still  further  to  prevent  gases  from  the  soil 
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enterincr  the  house,  it  is  well  to  ventilate  the 
space  between  the  foundations  and  the  base- 
ment floor  by  means  of  gratings  let  into  the 
walls.  The  need  of  such  precautions  is  abun- 
dantly shown  by  the  fact  stated  by  Pettenkofer, 
that  persons  were  poisoned  in  a house  by  coal- 
gas,  though  no  coal-gas  was  laid  on  to  the  house. 
The  gas  had  escaped  into  the  soil  at  a distance 
from  the  house,  had  travelled  20  feet  under  the 
street,  and  had  thus  gained  access  to  the  founda- 
tions and  cellars  of  the  house.  A case  occurred 
near  London  in  1874,  where  coal-gas  gained  en- 
trance to  houses  by  permeating  the  soil,  the  gas 
cornin"  from  a damaged  main.  It  accumulated 
to  such  quantity  that  finally  an  explosion  oc- 
curred which  demolished  one  of  the  houses. 

Openings  for  Ventilation.— We  have  thus 
considered  the  natural  exchange  that  goes  on 
between  the  warna  air  of  a room  and  the  colder 
air  of  the  outside,  and  we  have  seen  that  it  may 
be  a valuable  means  of  ventilation;  what  other 
means  usually  exist!  It  is  very  commonly  tlie 
case  that  there  is  no  special  provision  whatever 
for  the  letting  in  of  fresh  air,  or  the  letting  out 
of  foul  air,  beyond  what  can  be  effected  by  the 
opening  of  a door  or  window.  If  a fire  is  burn- 
ing it  ensures  the  passing  of  a current  of  air 
through  the  room.  The  fi'esh  air  enters  by 
every  available  crack  and  crevice  or  ill-fitting 
joint,  under  the  door,  through  the  key-hole,  and 
by  the  sides  of  the  window.  A sufficiently 
plentiful  supply  may  gain  admission,  but  it  is 
in  an  undesirable  way,  cold  currents  being 
produced,  and  it  is  in  a way  not  under  control. 
Moreover,  with  the  entry  of  the  air  is  the  en- 
trance of  dust,  aud  indeed  the  direction  of  the 
current  along  a wall,  &c.,  is  frequently  shown 
by  the  dust-track.  Now  if  a sufficiently  large 
opening,  communicating  wdth  tlie  outside,  be 
made  to  permit  the  free  entrance  of  the  neces- 
sary su])ply  of  air,  all  these  irregular  air  currents 
will  be  abolished,  and  the  flow  along  the  open 
channel  can  be  regulated  at  pleasure,  while 
various  filter  arrangements  can  be  employed 
against  dust.  Let  anyone  hold  a candle  flame 
opposite  the  keyhole  of  the  door,  in  a room 
which  has  no  special  inlet  for  air,  the  deviation 
of  the  flame  will  show  a strong  cuiTent.  Now 
let  a window  be  raised  slightly  to  permit  free 
entrance  of  air,  the  behaviour  of  the  candle- 
flame  will  show  that  the  current  through  the 
keyhole  has  ceased.  It  is,  therefore,  desiiable 
that  special  openings  should  be  made,  cei  tainly 
for  the  inlet  of  fresh  air,  and  also  for  the  outlet 
of  foul  air,  even  though  a fire  acts  admirably  as 
an  extractor  of  air. 


What,  then,  are  the  general  principles  that 
should  guide  one  as  to  the  position,  size,  shape, 
&c.,  of  these  inlet  and  outlet  openings! 

The  position  of  air  openings  is  regulated 
by  the  fact  that  heated  air  rises.  The  foule.st 
air  in  a room  is  nearest  the  roof,  and  this  in 
spite  of  the  fact  that  the  foul  air  contains  a con- 
siderable proportion  of  carbonic  acid  gas,  which 
is  a heavy  gas,  heavier  than  ordinary  air.  It 
is  only  its  greater  degree  of  warmth,  as  it  is 
expired  through  the  mouth,  that  causes  the 
polluted  air  of  respiration  to  ascend.  If  this 
foul  air,  after  ascending  towai’ds  the  I’oof,  be- 
came cooled,  the  carbonic  acid  would  descend 
and  would  more  readily  have  the  opportunity 
of  being  breathed  over  again.  The  outlet  for 
foul  air  should  then  be  placed  as  near  the  roof 
as  possible.  If  it  were  possible,  so  far  as  com- 
fort is  concerned,  to  admit  the  fresh  air  by  an 
opening  near  the  floor,  it  would  be  a natural 
arrangement.  The  cold  air  would  enter  below, 
the  foul  heated  air  would  escape  above.  But 
this  is  not  a suitable  arrangement,  as  it  would 
tend  to  cause  chilling  of  the  feet  of  the  occu- 
pants of  the  room.  For  similar  reasons  it  is 
undesirable  that  fresh  air  should  enter  at  any 
level  which  would  render  it  possible  for  it  to 
strike  against  any  part  of  the  body  of  a person 
in  the  I'oom,  and,  therefore,  it  is  customary  to 
arrange  the  iidet  opening  so  that  the  fresh  air 
enters  above  the  level  of  persons  standing  in 
the  room,  and  to  direct  it  towards  the  roof,  so 
that  it  spreads  out  and  is  diffused  through  the 
apartment. 

Inlet  Ventilators.— If  the  chimney  isdeemed 
a sufficient  means  of  withdrawing  the  foul  air, 
then  only  an  inlet  tube  needs  to  be  provided. 
It  may  be  placed  in  the  w:dl  near  to  the  ceiling, 
and  it  should  be  so  arranged  as  to  direct  the 
current  of  entering  air  towards  the  roof,  against 
which  it  strikes  and  is  so  broken  u|)  into  a fine 
shower  of  fresh  air,  draughts  being  thus  pie- 
vented. 

Window  Ventilation.— The  simple  contriv- 
ance of  having  holes  cut  in  one  of  the  topmost 
panes  of  a window,  which  may  be  opened  oi 
closed  by  a revolving  glass  disc,  on  the  hit-and- 
miss  principle,  is  good  enough  so  far  as  the  ad- 
mission of  air  is  concerned,  but  it  admits  direct 
currents  and  .so  occasions  draughts.  Of  window- 
pane  ventilatoi’s  a better  form  is  that  with 
louvred  panes,  by  means  of  which  the  air  is 
directed  upwards.  Anothersimple  contrivance  is 
to  have  a slit  made  in  the  lower  bar  of  the  upper 
half  of  the  window,  running  the  whole  length  of 
the  bar,  so  as  to  leave  a space  about  a quarter  of 
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ail  inch  at  the  place  where  the  upper  bar  of  the 
lower  sash  and  the  lower  bar  of  the  uppei  sash 
meet.  This  permits  of  an  entering  current  and 
directs  it  upwards.  Another  method  is  to  fit  a 
bar  of  wood,  about  three  inches  broad  or  there- 
by, to  the  bottom  of  the  lower  sash  of  the 
window,  so  that  the  lower  sash  is  kejit  laised  a 
couple  of  inches  or  so,  and  yet  no  air  permitted 
to  enter  below.  The  effect  of  this  is  that  the 
two  sashes  do  not  meet  in  the  middle,  as  they 
do  when  the  window  is  completely  shut,  and 
air  is  thus  permitted  to  enter  in  an  upwaid 
stream.  If  a room  is  fitted  with  double  windows, 
ventilation  is  very  easily  carried  out  by  keeping 
the  lower  sash  of  the  outer  window  open  a few 
inches,  and  the  upper  sash  of  the  inner  window 
down  a few  inches.  The  air  entering  at  the 
bottom  of  the  outer  window  passes  up  in  the 
space  between  the  two  windows,  and  enters  the 
room  above.  This  arrangement  has  a double 
advantapfe.  The  single  window  is  the  cause  of 
a great  loss  of  heat  to  the  room.  Thus,  suppose 
a room  of  ordinary  size,  containing  3000  cubic 
feet  of  air,  and  having  two  windows  with  a sur- 
face of  glass  equal  to  30  feet.  One  square  foot 
of  glass,  it  is  said,  will  cool  1‘279  cubic  feet  of 
air  as  many  degrees  per  minute  as  the  internal 
air  exceeds  the  external  in  temperature.  If 
such  a room  is  occupied  by  six  persons,  its  air 
will  require  renewal  four  times  per  hour  at 
least,  and  the  total  cooling  effect  of  the  glass 
will,  in  these  circumstances,  be  such  as  to  repre- 
sent a constant  lowering  of  temperature  of  the 
air  in  the  room  equal  to  9'5°.  Now  if  the 
windows  be  double  much  of  this  loss  of  heat 
will  be  prevented,  the  outer  panes  preventing 
the  inner  being  constantly  robbed  of  their  heat 
by  the  cold  external  air.  Moreover,  the  entering 
air,  as  it  passes  through  the  space  between  the 
two  windows  before  gaining  the  room,  will  be 
somewhat  warmed  by  contact  with  the  inner 
panes,  and  thus  the  double  benefit  will  be 
gained.  It  is  always,  however,  preferable,  ex- 
cept where  double  windows  exist,  to  have  a 
special  inlet  for  fresh  air,  altogether  separate 
from  the  window. 

The  Sheringham  ventilator  (Fig.  2V0)  is  a 
simple  yet  cheap  and  effective  apparatus  for 
this  purpose.  It  is  an  iron  box  fitted  into  the 
wall,  near  to  the  ceiling,  and  communicating 
directly  with  the  external  air.  It  is  pro- 
vided on  the  inside  with  a hopper  valve,  which 
may  be  altogether  closed  or  opened  to  any 
desired  extent  by  means  of  a cord  working  over 
pulleys.  The  valve  opens  in  such  a way  as  to 
direct  the  current  of  air  to  the  roof.  The  inner 


opening  is  larger  than  the  outer,  so  that  the 
rapidity  of  the  current  of  air  at  the  outer  open- 
ing is  diminished  at  the  room  opening,  and  the 
current  is  spread  out  as  it  enters  the  room.  One 
other  advantage  of  this  form  of  ventilator  is 
that  in  the  event  of  both  outlet  and  inlet  open- 


Fig.  270.— Sheringham  Patent  Ventilator. 


ings  being  provided,  it  may  become  an  outlet 
opening,  permitting  the  escape  of  heated  air 
from  the  upper  part  of  the  room,  if  fresh  air  is 
entering  by  other  channels;  and  if  these  other 
channels  are  closed,  it  may  again  become  an 
inlet  ojiening. 

Mr.  Pridgin  Teale,  the  surgeon,  of  Leeds, 
ventilates  his  room  by  means  of  an  opening  in 
the  wall  near  the  ceiling,  5 feet  by  16,  in  whicli 
is  fitted  a broad  tube.  Within  this  tube  is  a 
canvas  screen  placed  diagonally,  so  that  the  air 
is  filtered  as  it  passes  through,  while  at  the 
same  time  the  current  is  slowed  and  broken  up. 
On  the  room  side  he  has  a Harding’s  diffuser, 
an  arrangement  for  spreading  out  the  current 
into  a multitude  of  tiny  streams.  The  inner 
opening  is  also  fitted  with  a door  permitting 
the  ventilator  to  be  opened  or  closed  at  pleasure. 
He  finds,  however,  that  the  axTangement  works 
so  well,  that  it  is  allowed  to  remain  constantly 
open,  winter  and  summer. 

Another  form  of  inlet  ventilator  is  shown  in 
Fig.  271.  It  also  is  fitted  into  the  wall  near 
the  ceiling,  and  communicates  directly  with  the 


Fig.  271.— Air  Inlet  Wall  Fig.  272.— Section  of  Air  Inlet 

Panel. 


outside  air.  A diagram  of  the  arrangement  is 
shown  in  Fig.  272.  At  a is  the  opening  on  the 
outside  by  which  the  air  enters ; a shield  h 
causes  the  air  to  be  deflected  downwaids  to 
pass  over  a trough  of  water  e by  which  the  aii 
is  cooled,  and  by  which  also  the  air  is  depiived 
of  a large  amount  of  its  solid  impurity.  The 
air  is  then  directed  upwards  towards  the  ceiling 
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by  the  bar  iu  front  of  the  lower  part  of  the  inner 
opening.  The  valve  c c/  is  capable  of  being 
raised  or  lowered  to  regulate  the  Current  of  air, 
and  the  perforated  front  breaks  up  the  current 
and  diminishes  its  velocity  as  it  enters  the  room. 
Such  air-inlet  panels  may  be  obtained  in  many 
forms,  but  are  all  on  the  same  principle.  The 
trough  of  water  may  be  dispensed  with,  or  it 
may  be  filled  with  some  disinfectant,  or  a filter 
of  gauze  may  be  substituted.  A feature  of 
Sheringham’s  and  such  ventilators  is  the  ease 
with  which  they  may  be  kept  clean,  a very  im- 
portant matter. 

Tobin’s  Inlet  Tubes. — Another  method  of 
introducing  fresh  air  is  by  means  of  tubes,  of 
a style  with  which  the  name  of  Mr.  Tobin,  of 
Leeds,  is  usually  associated.  They  open  di- 
rectly through  the  wall  on  a level  with  the  floor. 
The  tube  then  rises  against  the  wall  to  a height 
above  the  level  of  the  heads  of  persons  in  the 
room.  A regulator  is  placed  in  the  tube,  the 
handle  of  which  projects  at  the  side,  by  means 


Fig.  273.— Wall  Bracket  Inlet 
on  Tobin's  System. 


Fig.  274.— Section  of  Wall 
Bracket  Inlet. 


of  which  the  tube  can  be  closed  against  the 
current  or  opened  to  a greater  or  less  extent. 
At  the  opening  a projecting  lip  directs  the  cur- 
rent upwards  and  from  the  wall.  In  such  tubes 
there  is  usually  a funnel-shaped  canvas  bag,  or 
similar  contrivance,  for  the  purpose  of  filtering 
the  air.  Fig.  273  shows  a similar  contrivance, 
in  the  form  of  a wall  bracket,  and  Fig.  274 
represents  it  in  section,  n Is  the  opening  in 
the  wall  supplied  with  an  outside  grating,  b is 
the  regulator,  a the  filter,  and  c the  projecting 
lip.  This  bracket  would  open  through  the  wall 
above  the  level  of  the  heads  of  the  inmates  of 
the  room.  In  the  case  of  a tube  rising  like  a 
pillar  or  panel  in  the  wall,  D would  be  at  tlie 
floor  line,  and  the  tube  would  rise  inside  against 
the  wall  as  already  indicated.  These  tubes  may 
be  made  of  any  ornamental  design,  as  wall 
])illars,  wall  panels,  wall  brackets,  &c.,  so  that 
their  I’eal  purpose  is  not  apparent,  as  is  evident 
from  Fig.  275.  In  churches,  halls,  and  very 


large  rooms,  pillars  supporting  beams,  galleries, 
&c.,  could  be  utilized  for  such  purposes,  the  inlet 
being  at  the  capitals.  The  difficulty  of  cleaning 
such  tubes  is  one  of  their  main  disadvantages. 

One  of  these  tubes  might  be  emjdoyed  as  an 
inlet  ventilator,  and  near  the  ceiling  on  the  op- 


Fig.  275. — Ornamental  Wall  Bracket  Inlet  Ventilator,  with 
Arrangement  for  Purifying  the  Entering  Air. 


posite  wall,  a Sheringham  or  other  similar 
ventilator  might  be  used  as  an  outlet  ventilator 
for  foul  air. 

Outlet  Ventilators. — One  situation  in  which 
a ventilator  for  the  escape  of  foul  air  is  fre- 
quently placed  is  in  the  wall  above  the  fireplace, 
not  far  below  the  cornice.  It  ojiens  into  tlie 
chimney,  the  upward  draught  causing  the  ven- 
tilator to  act.  The  disadvantage  of  such  a situ- 
ation is  that  in  the  event  of  a down  draught, 
such  as  produces  back-smoke,  smoke  from  the 
chimney  would  be  driven  tlirough  the  ventila- 
tor into  the  room.  To  prevent  this,  such  venti- 
lators are  usually  supplied  with  valves  of  very 
light  material,  preferably  mica,  which  close  on 
the  slightest  stoppage  of  the  upward  current. 


Fig.  276.— Mica-flap  Outlet  Fig.  277.— Mica-flap  Outlet 

Ventilator  (front  view).  Ventilator  (back  view). 


Fig.  276  gives  a front  view  of  such  a mica-flap 
ventilator,  and  Fig.  277  shows  the  back  view,  in 
which  the  flaps  are  seen. 

Shaft  Ventilators.— In  other  systems  venti- 
lating shafts  are  used,  opening  from  the  ceiling 
of  the  space  to  be  ventilated  and  passing  up 
above  the  top  of  the  building,  such  as  is  dia- 
grammatically  represented  in  Fig.  278.  Tliis  is 
the  method  adopted  for  large  institutions,  mili- 
tary hospitals,  barracks,  &c.  When  an  efficient 
inlet  is  also  provided  difficulties  are  reduced. 
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But  when  there  are  no  special  inlets  the  move- 
ments of  air  in  the  shafts  are  much  disturbed 
by  the  influence  of  winds,  changes  of  tempera- 
ture, and  so  on,  which  indeed  create  difficulties 


in  every  system.  But  in  single  shafts  there  is  a 
tendency  to  a double  cuiTent  interfering  with 
proper  ventilation,  one  of  fresh  air  passing  down 
and  another  of  foul  air  escaping,  dependent 
among  other  circumstances  upon  the  tempera- 
ture of  the  space  being  ventilated,  and  therefore 
on  the  number  of  persons  present  in  it,  and 
also  on  the  temperature  of  the  shaft. 

Watson  showed  that  if  a partition  completely 
divides  such  a shaft  into  two,  a current  of  fi’esh 
air  passes  down  one  side  and  a current  of  foul 
air  up  the  other.  On  this  principle  M‘Kinnell’s 
ventilating  shaft  is  constructed.  It  consists  of 
two  circular  tubes,  one  within  the  other  (Fig. 
2/9),  both  opening  at  the  ceiling.  The  innei' 
one  rises  to  a greater  height  than  the  outer,  and 
is  the  outlet  tube.  The  outer  or  inlet  tube  is 
provided  with  a flange,  a little  below  the  ceiling, 
which  directs  the  entering  air  along  the  ceiling 
a.nd  prevents  it  being  poured  down  on  the 
heads  of  the  inmates  of  the  room  or  hall.  The 
entering  air  is  somewhat  warmed  by  contact 
with  the  inner  tube,  heated  by  the  escaping 
foul  ail.  Such  shafts  need  a hood  to  prevent 
the  descent  of  ram,  and  may  be  provided  with 
cowls  turning  away  from  the  wind.  In  such 
cases  the  cowl  is  most  efficient  when  large,  with 
wide  projecting  mouth.  ’ 


Shaft  systems  of  ventilation  are  now  usually 
provided  wdth  some  arrangement  at  the  head, 
by  means  of  which  the  wind  may  be  utilized  to 
exert  a suction  action  for  the  extraction  of  the 
foul  air.  There  are  numerous  ventilators,  de- 
signed for  such  a purpose,  in  the  market. 
Similar  ventilators  are  sometimes  fitted  on  the 
roof  opening  of  soil-pipes  for  the  extraction  of 
foul  air  in  the  pipe. 

The  size  of  the  ventilating  openings  re- 
quires to  be  taken  into  consideration,  and  is 
regulated  by  the  speed  which  it  is  desirable  the 
current  should  possess  and  the  quantity  of  fresh 
air  to  be  supplied.  This  latter,  as  w^e  have  seen, 
depends  upon  the  number  of  persons  in  the 
space  to  be  ventilated,  the  number  of  lights 
burning,  and  so  on.  The  production  of  a move- 
ment of  air  is  the  result  of  a difference  of  tem- 
perature. Warm  air  expands  and  becomes, 
therefore,  specifically  lighter.  It  therefore  rises 
and  is  displaced  by  a volume  of  cold  air  flowing 
in  to  take  its  place.  The  velocity  of  a current 
in  a chimney  or  ventilating  shaft  may  be  cal- 
culated by  ascertaining  the  difference  of  tem- 
perature between  the  heated  and  the  external 
air  and  the  height  of  the  chimney.  The  size  of 
the  openings  necessary  to  give  a desirable 
rapidity  of  current  can  be  calculated  out  by 
such  data;  but  as  the  rapidity  wall  vaiy  wdth 
the  temperature,  so  a given  size  will  suit  only  a 
definite  range  of  tempei’ature,  and  therefore 
the  necessity  of  some  means  of  regulating  the 
size  of  the  opening.  The  velocity  of  current  at 


the  point  of  entry  of  fresh  air  ought  not  to  ex- 
ceed, according  to  De  Chaumont,  5 feet  per 
second,  and  to  secure  this,  “ 48  square  inches 
of  total  inlet  and  outlet  area  ought  to  be  pro- 
vided, and  this  independent  of  the  chimney,  if 
there  be  an  open  fireplace.”  Dr.  Parkes  says: 
“It  is  impossible  to  fix  any  size  which  shall 
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meet  all  conditions,  even  if  tlie  influence  of 
wind  could  be  completely  excluded,  which  is 
impossible.  The  only  way  is  to  adopt  a size 
which  will  meet  most  cases,  and  suppl}'  means 
of  altering  the  size  according  to  circumstances. 
In  this  country,  a size  of  24  square  inches  per 
head  for  inlet,  and  the  same  for  outlet,  seems 
calculated  to  meet  comiuoii  conditions;  but  ar- 
rangements should  be  made  for  enabling  this  to 
be  lessened  or  closed  in  very  cold  weather,  or  if 
tlie  influence  of  strong  winds  is  too  much  felt. 
Moreover,  the  size  must  be  in  part  dependent 
on  the  size  of  the  room,  because  in  a small  room 
with  many  people  it  is  impossible  to  have  the 
size  so  great  as  it  would  be  if  each  person’s 
space  were  48  square  inches,  unless  some  poi'- 
tion  of  the  air  were  warmed.  ...  It  is 
desirable  to  make  each  individual  inlet  opening 
not  larger  than  48  to  60  square  inches  in  area, 
or  enough  for  two  or  three  men;  and  to  make 
the  outlet  not  more  tlian  one  square  foot,  or 
enough  for  six  men.  Distribution  is  more  cer- 
tain with  these  small  openings.  It  must,  how- 
ever, be  borne  in  mind,  that  if  a calculation  is 
made  for  a single  opening  of  a certain  size, 
dividing  it  into  a number  of  smaller  openings 
causes  a great  loss  by  increasing  the  friction. 

. . . Inlets  should  not  be  large  and  single, 

but  rather  numerous  and  small  (from  48  to  60 
inches  superficial),  so  that  the  air  may  be  pro- 
perly distributed.  . . . If  there  be  several 

they  should  be,  of  course,  equally  distributed 
through  the  room,  so  as  to  ensure  proper  mix- 
ing of  the  air.” 

Ventilation  by  Chimneys.— It  will  not  be 
out  of  place  here  to  note  a few  practical  facts 
which  have  been  observed  regarding  the  drauglit 
produced  by  chimneys,  the  chief  means  of  ven- 
tilation in  many  houses.  The  movement  of  the 
air  in  flues  is  determined  by  the  differences  of 
temperature  of  the  inside  and  outside  air,  as 
already  indicated,  and  by  the  length  of  the  flue. 
Many  circumstances,  determined  by  the  con- 
struction of  the  chimney,  affect  the  current  in 
it.  The  movement  of  the  air  is  retarded  by 
friction  again-st  the  walls,  and,  therefore,  the 
more  smootli  the  inner  surface  is  the  better  will 
be  the  draught.  Sudden  bends,  by  increasing 
the  friction,  diminish  the  draught.  Again, 
variations  in  the  diameter  affect  the  rapidity 
of  the  current,  increased  diameter  slowing  it 
and  contractions  increasing  its  speed.  Sudden 
changes  in  diameter  are  inadvisable,  and  what- 
ever change  is  necessary  should  be  effected 
gradually,  a sudden  enlargement  having  a spe- 
cially retarding  influence  on  the  current  by  the 


eddies  it  creates.  A gradual  narrowing  at  the 
top  is  quite  common  and  increases  the  rapidity 
of  the  current,  while  it  tends  to  prevent  the 
descent  of  cold  air;  and  the  throat,  or  pai’t  lead- 
ing to  the  fireplace,  is  also  made  narrow  to 
aid  the  velocity  there,  and  prevent  the  occur- 
rence of  a back-draught  as  well  as  the  escape 
of  unwarmed  air  into  the  shaft.  Then  if  several 
flues  enter  the  one  shaft,  their  direction  must 
be  studied.  For  two  currents  may  meet  one 
another  in  such  a way  as  almost  to  destroy  the 
velocity  of  outflow^,  and  thus  make  the  chimney 
smoke.  All  additional  flues  should,  therefore,  be 
made  to  enter  the  main  shaft  as  nearly  as  pos- 
sible in  a vertical  dii’ection  to  prevent  such  a 
result.  The  upper  current  is  also  better  main- 
tained if  the  main  shaft  is  somewhat  narrowed 
just  below  the  point  of  entrance  of  the  addi- 
tional flue. 

A bad  draught  may  be  caused  by  some  of 
the  errors  in  construction  indicated.  Too  wide 
a flue  will  occasion  it  by  permitting  a current 
of  such  diminished  velocity  that  the  smoke  and 
air  has  time  to  cool,  doing  away  with  the 
difference  of  tempei’ature  which  is  the  cause  of 
any  current  at  all.  By  permitting  the  entrance 
of  a large  body  of  unwarmed  air,  the  same 
effect  is  produced.  A funnel,  square  in  cross 
section  or  of  the  shape  of  a parallelogram,  tends 
to  permit  this  cooling  action  to  occur;  a funnel, 
circular  in  section,  is  best,  and  in  diameter  it 
need  not  exceed  eight  inches.  If  the  supply  of 
air  to  the  fire  is  too  little,  as  it  will  be  when 
the  room  is  provided  with  no  inlet  for  fresh 
air,  and  when  doors  and  windows  are  very  tight, 
a bad  draught  is  certain  to  exist,  the  remedy 
for  which  would  be  a Sheringham  or  other  form 
of  inlet  ventilator.  In  summer,  when  no  fire  is 
buniing  in  the  fireplace,  and  when  the  atmos- 
]Dhere  of  the  room  is  cooler  than  that  of  the 
outside  air,  the  reverse  of  the  ordinary  condi- 
tions is  established  and  a down-draught  is 
certain.  This  can  be  prevented  only  by  valves. 

Such  faults  may  be  remedied  by  some  form  of 
cap,  which  makes  use  of  the  movement  of  the 
wind  to  ])roduce  a suction  action,  as  in  the  case 
of  Boyle’s  ventilator  or  some  of  the  many 
forms  of  cowl  which  move  with  the  wind.  A 
cap  is  also  a protection  against  the  entrance 
of  rain,  and  against  the  wind  producing  a 
down-draught. 

WARMING. 

The  necessity  for  the  entrance  of  large  quan- 
tities of  fresh  air  is  almost  inseparably  asso- 
ciated with  that  of  heating  the  air,  particularly 
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in  climates  such  as  ours.  Heat  is  communicated 
ill  three  ways,  namely,  by  conduction,  by  con- 
vection, and  by  radiation. 

Conduction  of  Hcut  is  illustrated  in  the 
communication  of  heat  along  a pokei,  one  end 
of  which  is  thrust  into  the  fire,  ihe  particles  of 
the  poker  in  the  fire  pass  on  the  heat,  by  contact, 
to  the  parts  outside  of  the  fire,  and  so  the  heat 
travels  to  the  end  of  the  poker.  Some  sub- 
stances pass  on  heat  in  this  way  more  readily 
than  others;  thus  metals  are  all  good  conduc- 
tors, some  better  than  others.  Wood  is  not  a 
good  conductor,  neither  is  bone  nor  ivory.  Thus 
in  tea-pots  made  of  metal  the  part  of  the  handle 
grasped  by  the  hand  is  usually  sepai’ated  from 
the  main  body  of  the  tea-pot  by  a thin  piece  of 
bone  or  ivory.  This  prevents  the  conduction 
of  heat  to  the  handle,  which  can  thus  be  safely 
grasped.  Air  is  a bad  conductor  of  heat,  so  also 
is  water  and  other  liquids,  so  also  are  stone, 
brick,  glass,  hair,  and  feathers  (see  Section  V.). 

Convection  of  Heat  is  the  communication 
of  heat  by  means  of  the  movement  of  warm 
particles  from  one  place  to  another.  Thus  while 
a mass  of  water  is  not  readily  heated  by  con- 
duction, it  is  quickly  heated  by  convection,  that 
is,  currents  are  quickly  set  up  in  the  water  by 
which  the  heat  is  distributed  through  the  whole 
mass.  When  water  is  being  heated  in  a kettle, 
as  soon  as  the  layer  of  water  touching  the  bot- 
tom of  the  kettle  is  warmed  by  contact,  it  rises 
through  the  cold  layers  above,  and  cold  water 
flows  in  to  take  its  place.  This  becomes  heated 
and  in  turn  rises,  so  that  the  convection  cur- 
rents, set  up  in  the  water,  speedily  cause  the 
whole  quantity  of  water  to  be  warmed.  This 
is  specially  the  way  in  which  heat  is  communi- 
cated by  air,  which  is,  as  we  have  said,  a bad 
conductor.  No  sooner  is  one  portion  of  air 
heated  than  a current  is  produced,  the  heated 
air  rises,  cold  air  flows  in  to  take  its  place,  and 
so  the  heat  is  distributed. 

Radiation  of  Hoat  is  not  so  easily  understood. 
It  is  independent  of  air.  It  is  because  of  radia- 
tion of  heat  from  the  sun  that  one  is  warmed 
when  walking  exposed  to  its  direct  beams.  On 
a winter’s  day,  when  the  fi-ost  is  keen,  if  the 
sun  is  shining  brightly  upon  us,  we  feel  warmed 
by  the  rays.  The  heat  we  feel  is  not  communi- 
cated to  us  by  means  of  the  air,  for  as  soon  as 
we  fail  to  receive  the  direct  rays,  as  by  walking 
into  the  shade,  we  feel  again  only  the  keenly 
cold  air.  If  it  had  been  through  the  medium 
of  the  air  that  the  sun’s  heat  was  communicated 
to  us,  we  would  have  felt  it  equally  warm  in 
the  shade  as  in  the  sunshine,  for  we  are  sur- 


rounded by  tlie  same  air.  Nay  if,  without  mov- 
ing from  the  spot  wdiere  we  feel  the  j^leasant 
warmth  poured  upon  us,  the  finest  possible 
shield  be  interposed  between  us  and  the  direct 
rays  of  the  sun,  if  it  be  only  a screen  of  tissue- 
paper,  we  feel  at  once  the  same  sensation  w’e 
experienced  in  passing  into  the  shade.  The 
heat  is  not  communicated  to  us  by  the  air,  for 
even  while  we  are  enjoying  the  sun’s  warmth 
the  thermometer  may  indicate  the  temperature 
of  the  air  to  be  below  the  freezing  point.  The 
heat,  then,  from  the  sun  is  reaching  us  through 
the  air,  but  its  rays  ])ass  through  the  air  with- 
out perceptibly  w^arming  it.  It  is  only  when 
the  heat-rays  fall  upon  a body  capable  of  ab- 
sorbing them  that  the  body  becomes  warm. 
The  air  does  not  readily  absorb  heat;  it  allows 
the  heat-rays  to  pass — that  is  to  say,  it  transmits 
the  heat — but  it  does  not  absorb  it;  but  as  soon 
as  the  heat-rays  fall  upon  our  bodies  we  absorb 
them  and  thus  feel  the  warmth. 

Open  Fireplace  or  Heated  Air.— Now^  we 
have  stated  at  this  length  these  methods  of 
communicating  heat,  because  they  explain  a 
great  diflference  between  sundry  systems  of 
warming.  For  example,  if  we  compare  the 
method  of  heating  an  apartment  by  the  ordi- 
nary open  firejilace  with  that  by  driving  into  it 
air  previously  heated,  or  heated  in  the  apart- 
ment itself  by  hot  water  or  steam  pipes,  the 
broad  contrast  will  be  readily  shown.  In  the 
case  of  the  open  fireplace  the  heat  is  communi- 
cated to  the  apartment  by  radiation,  not  by 
heating  the  air.  The  radiant  heat  from  the 
bright  fire  passes  through  the  air  without  per- 
ceptibly warming  it,  and  falls  upon  the  walls, 
chairs,  and  other  furniture,  warming  them.  If 
a person  be  sitting  within  range  of  these  rays  he 
receives  them  and  is  also  warmed.  It  is  a quite 
familiar  fact  that  if  on  a very  cold  night  a per- 
son be  sitting  sideways  to  the  fire,  the  side  of 
the  body  towards  the  fire  is  undnly  warm, 
while  the  other  side  of  the  body  may  be  feeling 
half-frozen.  It  is  plain  this  could  not  happen 
if  the  heat  was  communicated  by  the  air  of  the 
room.  It  is  due  to  the  fact  that  the  radiant 
heat  from  the  fire  is  fnlling  on  one  side  and  not 
on  the  other.  Well,  then,  the  walls,  furniture, 
&c.,  of  the  room  are  warmed  by  the  radiant 
heat,  the  air  of  the  room  not  being  directly 
heated  at  all.  The  air  of  the  room  does,  how- 
ever, become  subsequently  heated  by  convection 
currents.  The  air  in  contact  with  the  w^arm 
w^alls,  furniture,  &c.,  becomes  wvarmed,  rises, 
and  so  currents  are  produced,  colder  air  coming 
into  contact  with  the  waalls,  &c.,  and  being  in 
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turn  warmed,  so  that  by  and  by  the  atmosphere 
of  the  room  becomes  warmer,  hut  it  is  alivays 
less  warm,  than  the  inclosing  walls,  furniture,  Sc. 
Moreover,  the  burning  tire  demands  a large 
supply  of  fresh  air,  which  it  will  draw  for  itself 
from  every  available  crevice  leading  to  the  out- 
side of  the  room,  and  thus  the  air  is  continually 
renewed  and  its  warmth  diminished.  On  the 
other  hand,  when  air  is  warmed  by  some  appa- 
ratus and  admitted  to  the  room,  there  is  no 
radiant  heat,  and  one  breathes  warm  air.  If 
the  heating  be  accomplished  by  hot  air  or  steam 
pipes  in  the  room,  or  by  such  contrivances  as 
the  German  stove,  it  is  again  by  heating  the 
air  that  warmth  is  communicated.  Heat  does 
radiate  to  some  extent  from  the  hot  pipes  and 
the  stove,  but  the  heat  is  chiefly  distributed  by 
the  air  becoming  warmed  by  contact  with  the 
hot  pipes,  and  convection  currents  being  thus 
produced.  Moreover,  the  absence  of  the  open 
fireplace  does  away  with  the  guarantee  of  a 
certain  amount  of  ventilation  constantly  going 
on,  and  in  the  absence  of  a very  efficient  system 
of  ventilation  by  special  inlet  and  outlet  open- 
inffs,  the  evils  of  bad  air  are  added  to  the 
disadvantage  of  rarefied  air,  the  disadvantage 
of  a deficient  quantity  of  oxygen  with  every 
breath  inspired.  These  are  the  causes  of  the 
languor,  want  of  freshness,  feeling  of  oppres- 
sion, and  headache  so  common  in  halls  or  rooms 
heated  by  means  of  hot  pipes,  and  not  provided 
with  a very  efficient  system  of  ventilation. 

At  the  same  time  in  cold  climates  there  is 
almost  a necessity  for  some  arrangement  for 
warming  to  some  extent  the  large  volume  of 
air  required  for  efficient  ventilation.  That  is 
to  say,  while  the  open  fii’e  is  the  most  desirable 
and  simple  means  of  warming  I'ooms  of  ordinary 
size  and  small  halls,  it  is  frequently  scarcely  suf- 
ficient in  cold  raw  climates,  or  at  cold  seasons 
of  the  year,  and  various  methods  have  been 
suggested  for  supplementing  it. 

The  Construction  of  Grates.— The  ordinary 
grate,  however,  is  not  constructed  to  produce 
the  full  effect  the  open  fire  is  capable  of.  As 
already  indicated,  it  warms  a room  by  radia- 
tion, but  the  ordinary  grate  is  not  usually  con- 
structed to  permit  radiation  to  take  place  to 
the  fullest  possible  extent.  There  are  various 
reasons  for  this,  some  of  which  may  be  stated. 
First,  the  coal  is  not  completely  burned.  The 
air  does  not  gain  access  to  the  fire  in  such  a way 
as  to  produce  perfect  combustion,  not  necessarily 
because  of  an  insufficient  supply  of  air,  but  be- 
cause of  a bad  distribution  through  the  burning 
mass.  Much  material,  in  the  shape  of  soot. 


smoke,  and  gases,  escapes  up  the  chimney,  which 
would  have  given  off  a great  deal  of  heat  had 
complete  union  with  the  oxygen  of  the  air  been 
effected.  Then,  according  to  General  Morin, 
five-eighths  of  the  heat  are  not  utilized  in  heat- 
ing the  room,  but  are  lost  up  the  chimney.  The 
material  of  which  the  fireplace  is  made  is  often 
not  the  best  for  radiating  heat  into  the  room, 
and  its  shape  is  not  adapted  for  such  a purpose, 
for  example  the  old  large  square  fireplaces.  It 
was  Count  Rumford  who,  in  1796,  pointed  out 
the  waste  of  the  heating  capacity  of  the  fuel 
which  the  style  of  grate  then  in  use  occasioned. 
He  brought  the  grate  to  the  front  of  the  hearth 
recess,  reduced  the  width  of  the  back  of  the 
grate  to  one  - third  of  that  of  the  recess,  and 
built  the  back  and  sides  of  the  grate  of  non- 
conducting material,  such  as  brick  or  fire-clay. 
An  important  alteration  was  that  by  which  the 
sides  of  the  grate  were  made  to  slope  outwards 
from  the  back,  so  that  when  they  became  hot 
they  radiated  their  heat  into  the  room.  The 
wide  throat  of  the  old  chimney  was  narrowed, 
so  as  to  diminish  the  total  volume  of  air  drawn 
into  the  chimney  by  which  the  fireplace  was 
continually  being  cooled  down,  and  which  also 
secured  more  complete  combustion  of  the  coals. 
These  are  the  general  principles  which  ought 
still  to  guide  the  construction  of  fireplaces. 
Glazed  tiles  may  be  used  for  the  back  and 
sides,  as  they  emit  the  heat  more  rapidl}'’  than 
unglazed.  A fire-brick  slab  sloping  slightly 
upwards  from  the  back  assists  the  radiation  of 
heat  and  the  combustion  of  the  fuel.  Many 
grates  of  modern  construction  are  provided  with 
special  arrangements  to  prevent  all  the  cold  air 
entering  directly.  Part  is  led  from  below  up 
flutings  on  the  back,  and  in  other  ways,  to  be 
delivered  partly  warmed  into  the  heart  of  the 
fire,  to  ensure  complete  combustion.  Such  im- 
proved grates  also  economize  fuel. 

Teale’s  “Economizer.” — Mr.  Pridgin  Teale 
has  suggested  a very  sim])le  arrangement  which 
he  maintains  effects  more  complete  combustion, 
causes  more  heat  to  be  given  out  to  the  room, 
and  saves  fuel.  It  has  the  advantage  of  being 
very  cheap,  and  capable  of  being  applied  to  any 
form  of  grate.  He  removes  the  ash-pan  from 
under  the  grate,  and  incloses  that  space  by  an 
iron  plate  of  a shape  to  fit  the  grate,  resting  on 
the  hearth  and  rising  as  high  as  the  bottom  bar 
of  the  grate.  The  space  below  the  grate  thus 
becomes  a closed  chamber;  air  is  not  permitted 
to  enter  the  fire  from  below  at  all,  and  the 
draught  is  thus  diminished  and  slower  combus- 
tion secured.  The  coal,  however,  is  more  com- 
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pletely  burned,  for  since  no  cold  air  enters  from 
below,  the  bottom  layer  of  coal  is  kept  veiy 
hot,  so  that  the  cinders  become  consumed,  and 
the  fine  ash  produced  drops  through  the  bottom 
into  the  inclosed  air  space.  Then  the  inclosed  air 
space  is  a hot-air  chamber,  giving  out  consider- 
able heat  and  maintaining  a uniform  rate  of 
combustion.  The  iron  shield  Mr.  Teale  calls, 
on  this  accourd,  the  ‘‘Economizer. 

All  the  contrivances  noted,  however,  are 
simply  devices  for  utilizing  to  the  utmost  the 
radiating  power  of  the  open  fireplace. 

It  should  be  observed  further  that  the  heat 
given  out  from  the  open  fireplace  would  be  of 
much  greater  value  for  heating  an  apartment  if 
the  fireplace  wei’e  situated  not  in  an  outside 
wall,  owing  to  which  much  heat  is  lost,  but  in 
an  inside  wall.  The  heat,  which,  in  the  former 
case,  is  lost  by  being  passed  through  the  wall 
and  given  off  to  the  external  atmosphere,  would, 
in  the  latter  case,  be  wholly  utilized  in  warming 
the  atmosphere  of  the  house.  This,  of  course, 
implies  economy  in  fuel. 

The  Gabon  Grate.— We  must  now  refer  to 
a method  by  which  the  open  fireplace  is  made 
use  of  also  to  warm  the  fresh  air  entering  the 
room  for  ventilation.  The  air  so  warmed  should 
not  be  heated  above  54°  to  60°  Fahr.  By  such 
a contrivance  the  advantages  of  the  open  fire- 
place are  retained  and  the  disadvantages  of  ad- 
mitting large  volumes  of  very  cold  air  to  the 
room  got  rid  of.  The  grate  called  the  “ Galton 
Grate,”  devised  by  Captain  Galton  of  the  Eoyal 
Engineers  neaidy  thirty  years  ago,  is  the  ex- 
ample of  such  an  arrangement.  Behind  the 
grate  is  a chamber  into  which  pure  air  from 
tlie  outside  is  admitted.  The  back  of  the  grate 
is  provided  with  a set  of  gills,  in  passing  over 
which  the  pure  air  is  warmed.  This  air  then 
passes  upwards  by  a flue  alongside  of  the  chim- 
ney and  enters  the  room  above  the  fireplace. 
Tills  cliamber  and  flue  are  altogether  shut  off 
from  the  grate  and  chimney  and  obtain  their 
air  from  the  outside  only.  There  are  now  many 
forms  of  such  open  fireplaces. 

The  warmed  air  entering  the  room  above  the 
chimney-piece  is  caught  by  a current  passing 
upwards  to  the  roof  in  front  of  the  fireplace, 
and  is  thus  broken  up  near  the  ceiling  into 
various  currents,  so  that  it  is  rapidly  distributed 
through  the  apartment. 

Stoves,  and  specially  Slow  - Combustion 
Stoves,  ai’e  now  being  largely  employed,  in 
particular  for  the  heating  of  halls,  &c.  They 
may  be  made  of  iron  or  glazed  eai’thenware. 
The  latter  is  a worse  conductor  of  heat  than  the 


former,  but  it  in  consequence  parts  with  its  heat 
more  slowly  and  regularly,  so  that  a uniform 
temperature  is  more  surely  maintained  by  an 
eai’thenware  or  brick  stove.  The  value  of  such 
stoves  from  an  economical  point  of  view  is  due 
to  their  internal  arrangements.  The  smoke  and 
gases  given  off  from  the  burning  coal  are  con- 
ducted upwards  and  downwards  within  the  body 
of  the  stove  before  they  are  allowed  to  escape  by 
the  chimney,  and  thus  they  are  caused  to  part 
with  the  main  portion  of  their  heat  to  the  ma- 
terial of  the  stove,  which  in  turn  gives  it  off  to 
the  air  of  the  apartment.  Then,  once  the  fire 
has  been  lighted,  the  doors  are  closed,  and  the 
air  supplied  very  slowly,  so  that  one  charge  of 
fuel  will  last  from  morning  to  night;  the  heat 
will  be  slowly  given  off,  and  utilized  to  the 
greatest  possible  extent.  Such  contrivances, 
therefore,  create  no  draught  of  any  value  for 
ventilation,  while  their  value  for  heating  pur- 
poses being  dependent  upon  the  warming  of  the 
air,  and  not  on  radiant  heat,  doors  and  windows 
are  usually  kept  closed  to  get  the  full  eftect  from 
them.  They  are,  therefore,  likely  directly  to 
create  the  temptation  to  inefficient  ventilation. 
Such  stoves  ai’e  in  constant  use  in  Germany  for 
warming  purposes,  no  open  fireplaces  being 
used;  hence  the  designation  German  Stoves. 
Any  one  who  has  only  experience  of  their  use 
for  warming  the  atmosphere  of  a whole  house, 
the  stove  being  in  the  hall,  will  not  realize  their 
disadvantages  to  the  same  extent  as  one  does 
who  has  experience  of  their  employment  abroad 
in  the  living-  and  sleeping-rooms.  When  the 
fire  is  charged  in  the  afternoon,  the  doors  and 
windows  of  the  bed-room  are  carefully  closed, 
and  when  one  enters  the  room  for  the  night, 
the  atmosphere  feels  stifling  and  is  almost  un- 
endurable. One  instinctively  rushes  to  open 
the  window  for  a draught  of  fresh  air.  There 
is,  however,  a modification  of  such  stoves  by 
which  a pipe  carrying  fresh  air  from  the  out- 
side may  be  passed  through  a part  of  the  stove, 
and  allowed  to  escape  at  the  top  into  the  room, 
so  that  a supply  of  fresh  warmed  air  is  obtained. 
But  this  implies  a larger  consumption  of  fuel, 
a more  rapid  combustion  in  the  stove,  else  heat 
would  not  be  produced  sufficient  to  warm  to 
any  degree  the  fresh  air  passed  in. 

Gas  Stoves.— Wherever  gas  stoves  are  used 
it  is  necessary  to  ensure  that  the  products  of 
combustion  are  passed  off  to  the  outside  and  not 
permitted  to  escape  into  the  a])artment.  The 
gas  ranges,  now  so  commonly  used  foi  cooking 
purposes,  err  in  this  respect.  The  lowei  part  of 
the  range,  occupied  by  the  oven,  is  piovided 
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with  a flue,  by  which  the  products  of  combus- 
tion are  conveyed  to  the  outside,  but  the  various 
gas  jets,  arranged  in  ring  form  &c.  just  under 
tlie  gi'ating  of  the  top  of  the  range,  give  off  all 
the  burnt  gases  into  the  apartment,  and  the 
smell  is  perceptible  immediately  after  the  gas 
has  been  lighted.  If  a gas  stove  is  fitted  into 
the  ordinary  grate  recess,  so  that  all  the  com- 
bustion products  escape  up  the  chimney  in  the 
ordinary  way,  the  objection  is  removed ; but 
usually  the  gas  range  stands  out  into  the  floor 
at  the  side  of  the  ordinary  grate,  in  addition  to 
which,  or  instead  of  which,  it  is  being  employed. 
This  is  decidedly  objectionable.  It  is  now  also 
common  to  see  an  ordinary  range  adapted  for 
gas,  at  least  to  some  extent.  The  oven  may  be 
heated  by  gas,  and  on  the  hot  plate  above  the 
oven,  it  is  also  becoming  quite  usual  to  fit  ring- 
jets  on  which  a kettle,  pot  &c.  could  be  boiled. 
In  this  way  no  evil  is  incurred,  for  the  burnt 
gases  escape  up  the  chimney  as  the  smoke  from 
the  ordinary  fire.  Some  of  the  gas  stoves 
adapted  exclusively  for  warming  purposes  also 
exhibit  the  fault  of  discharging  their  biumt 
gases  into  the  apartment,  and  these  are  not  to 
be  recommended.  Only  those  should  be  selected 
which  are  provided  with  a flue;  and  there  are 
now  many  forms  which  can  quite  easily  be  fitted 
into  the  fireplace  of  the  ordinary  grate,  discharg- 
ing their  waste  up  the  chimney.  Gas  stoves  of 
whatever  form  are  not  economical,  for  continu- 
ous burning,  at  the  present  price  of  gas.  Asbestos 
stoves  heated  to  redness  by  gas  are  so  arranged 
as  to  give  out  a large  amount  of  radiant  heat, 
but  they  are  only  economical  owing  to  the  fact 
that  they  can  be  i)ut  out  at  any  moment  and 
relighted  with  equal  rapidity.  They  are  expen- 
sive if  used  for  any  time  on  end.  If  they  are 
used  only  now  and  again,  for  a short  period, 
then  they  may  be  more  economical  than  coal, 
and  they  save  an  enormous  amount  of  labour 
and  dirt. 

Gas,  however,  is  now  being  employed  for 
warming  the  fresh  air  admitted  to  a room  for 
ventilation,  and  may  be  combined  with  modifi- 
cations of  inlet  tubes  such  as  have  been  de- 
scribed, and  with  an  open  fireplace.  Fig.  280 
is  an  illustration  of  an  air  inlet  tube  a,  in  the 
interior  of  which  is  a small  chamber  c provided 
with  a gas  jet  D.  This  chamber  is  continued 
into  a pips  n coiling  throtigh  the  compartment, 
through  which  pass  the  heated  products  of  com- 
bustion. This  pips  may  end  in  a chamber  g 


open  to  the  outside  by  h,  but  shut  off  from  the 
space  of  the  inlet  tube,  and  containing  some 
material  for  absorbing  the  waste  gases  that 
escape;  or  the  pipe  may  be  carried  up  the  inlet 
tube  J,  again  to  pass  out  above.  The  gas  jet  is 
supplied  with  air  for  its  combustion  through 

the  openings  E and  F. 
Air  enters  the  space 
of  the  inlet  tube,  and 
is  warmed  a.'-:  it  y>asses 
through  it  by  contact 
with  the  coiled  pipe. 
It  may  be  filtered  be- 
fore passing  into  the 
room  by  the  conical 
canvas  bag  shown. 
The  entering  air  is 


Fig.  280.— Air  Inlet  Tube  fitted 
with  Fresh  Air  Warming  Arrange- 
ment (Boyle). 


admitted  through  an 
opening  guarded  by  a 
shutter,  K,  which  is 
raised  or  lowered  to 
any  desired  extent  by 
the  cord  passing  over 
the  pulley  L,  and 
counterpoised  by  the 
weight,  M. 

In  concluding  these 
paragraphs  on  the  very 
difficult  subject  of  ven- 
tilation and  warming, 
the  author  does  not 
wish  to  ignore  the  fact  that  the  review  of  some 
of  the  chief  methods  now  adopted  for  introduc- 
ing an  abundant  supply  of  fresh  air  into  apart- 
ments without  unduly  lowering  the  tempera tui'e, 
while  it  may  be  very  valuable  to  the  man  who 
wishes  to  build  his  own  house  or  already  owns 
one,  nuiy  not  afford  much  aid  to  those  who  are 
simjily  tenants  and  have  neither  the  means  nor 
the  opportunity  of  adopting  any  of  the  more 
elaborate  systems.  They  may  wish  at  the  same 
time,  and  may  be  able  to  adopt,  some  sinqile  and 
inexpensive  method,  as  far  as  possible  to  achieve 
the  ends  desired.  To  such  it  may  be  said,  that 
if  they  will  give  themselves  a little  trouble  in 
the  securing  of  grates  which  are  constructed  to 
give  out  the  greatest  amount  of  heat,  and  which 
are  now  almost  as  readily  obtained  as  those  of 
bad  construction,  and  if,  in  addition,  they  can 
fit  up  such  an  inlet  regulating  ventilator  as 
Sheringham’s  or  others  of  like  construction,  or 
Teale’s,  they  will  do  much  to  accomplish  wdiat 
is  required.  ' 


House  Drainage.] 


WASTE  EROM  DWELLINGS. 


703 


Section  IV.— HOUSE  DRAINAGE. 

Waste  from  Dwellings: 

Its  Character  and  its  Destruction  by  Natural  Agencies. 

The  Disposal  of  Waste  from  Dwellings: 

Drains  and  Sewers; 

Cesspools; 

Sewage  Gas— Its  Effects  and  Its  Dangers ; 

Tmjjs— The  Syphon— Access  Syphon— Hurt  Trap— Disconnecting  Traps ; 
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Ventilation  of  Traps  and  Drains; 
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Dry  Methods  of  Removing  Excreta: 
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HOUSE  DRAINAGE. 

The  Nature  of  Waste  from  Dwelling’s. 

— In  this  section  we  have  to  consider  various 
methods  for  the  removal  of  waste  from  dwell- 
inffs.  What  is  the  nature  of  that  waste?  It  is 
partly  liquid  and  partly  solid.  The  liquid  por- 
tion consists  of  waste  water  from  baths,  sinks, 
wash-hand  basins  &c.,  and  we  may  also  add 
rain-water  caught  on  the  roof  and  led  off  by 
pipes.  In  all  this  there  is  both  animal  and 
vegetable  matter,  capable  under  certain  condi- 
tions of  temperature  of  undergoing  rapid  de- 
composition and  giving  off  putrefactive  gases. 
There  remains  to  be  added  the  urine  voided 
from  the  bodies  of  the  inmates  of  the  house, 
which  very  speedily  decomposes.  The  solid 
portions  of  the  waste  consist  of  refuse  of  food, 
both  animal  and  vegetable,  dust,  ashes  &c.,  and 
the  solid  waste  passed  off  from  the  bowels  of  the 
inmates.  In  primitive  conditions,  and  in  places 
where  the  population  is  sparse,  there  is  no  great 
difficulty  in  suitably  disposing  of  such  waste. 
The  organic  material,  both  animal  and  vegetable, 
which  such  waste  contains,  in  ordinary  course 
undergoes  decomposition  or  putrefaction.  This, 
ashasbeen  pointed  out  at  length  in  Section  XIII., 
Part  I.,  is  the  process  by  which  complex  bodies 
aie  broken  down  into  simple  bodies  or  element- 


ary substances,  in  which  form  they  are  again 
useful  for  the  nourishment  of  plants,  in  which 
form,  also,  they  are  harmless.  Thus  the  urine 
contains  urea,  the  waste  of  nitrogenous  foods  con- 
sumed in  the  body.  If  it  be  exposed  for  a time 
to  the  air  we  know  it  becomes  offensively  am- 
moniacal  in  smell,  because  the  urea  has  become 
transformed  into  carbonate  of  ammonia,  and  if 
it  be  thrown  upon  the  soil  the  nitrogen  it  con- 
tains is  available  for  the  life  and  growth  of  the 
plant.  So  it  is  with  the  other  organic  sub- 
stances. This  process  of  breaking  down,  of  re- 
duction to  simple,  inoffensive,  useful,  substances, 
is  accomplished  chiefly  by  the  agency  of  the 
oxygen  of  the  air;  it  is  essentially  a process  of 
combustion,  of  oxidation,  of  burning,  and  it 
cannot  be  accomplished  unless  there  is  free  ex- 
posure to  air,  or  free  exposure,  under  suitable 
conditions,  to  substances  which  will  yield  the 
needed  oxygen  in  suitable  quantity.  If  the  waste 
be  freely  exposed  to  the  open  air,  this  ])i'ocess 
of  oxidation  will  in  good  time  be  accomplished, 
and  then  the  waste  becomes  valuable  for  scat- 
tering over  fields,  and  so  on,  to  enrich  the  soil. 
Suppose  the  waste  in  its  fresh  state  be  scattered 
over  the  soil,  it  is  freely  exposed  to  the  air, 
the  liquid  portion  which  sinks  into  the  soil, 
meets  the  air  in  the  soil,  the  ground  air,  and 
o-ets  the  necessary  oxygen.  This  distribution 
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over  the  soil  can,  however,  be  accomplished  only 
during  certain  periods  of  the  year,  and  it  may 
be,  therefore,  necessary  to  accumulate  it  in  heaps 
till  tlie  period  when  it  can  be  used.  This  also 
may  be  done  without  harm,  if  the  accumulation 
be  made  at  a proper  distance  from  the  dwelling. 
If  the  waste  be  cast  into  a stream,  it  is  rapidly 
carried  off.  In  the  water  it  also  undergoes  com- 
bustion, not  because  of  the  water  itself,  but  by 
the  agency  of  the  oxygen,  dissolved  in  the  water 
to  the  extent  of  something  like  2|  cubic  inches 
to  the  gallon.  In  time  no  sewage,  as  such,  will 
be  found  in  the  stream ; it  has  all  undex’gone 
oxidation.  Where  the  population  is  sparse, 
then,  the  resources  of  nature  are  quite  sufficient 
to  deal  with  the  waste  from  human  habitations. 
As  men  congregate,  however,  the  circumstances 
are  changed.  The  bulk  of  waste  becomes  too 
great  for  the  natural  resources  of  the  place  to 
cope  with.  It  becomes  necessary  to  make  ar- 
rangements for  its  removal  to  great  distances. 
If  it  be  cast  into  a stream,  the  current  may  be 
sufficient  to  carry  it  rapidly  away,  but  then  the 
stream  is  seriously  polluted,  and  if  no  great 
distance  separates  the  place  where  the  waste 
enters  from  another,  lower  down  the  stream, 
where  other  dwellings  exist,  there  is  no  time 
for  natural  purification  to  occur.  The  magni- 
tude of  the  difficulty  becomes  enormous  when 
the  waste  of  a town  has  to  be  dealt  with.  A few 
figures  will  show  this  clearly.  If  we  consider 
simply  the  waste  cast  off  from  the  human  body, 
40  oxinces  per  day  of  urine  and  2^  ounces  per 
day  of  solid  exci’ement  per  head  is  a low  average 
for  both  sexes  and  all  ages.  This  makes,  for  a 
population  of  1000  persons,  260  gallons  of  urine 
and  156  pounds  of  solids  per  day,  or  91,250 
gallons  of  urine  and  25  tons  of  solid  excrement 
per  year.  If  there  be  added  to  this  waste  water 
of  all  kinds  and  solid  refuse,  the  amount  to  be 
disposed  of  becomes  enormous.  In  order  to 
simplify  our  consideration  of  the  question,  we 
shall  begin  by  considering  the  disposal  of  the 
human  waste,  or  excreta  (from  Latin  excerno,  to 
separate  out),  along  with  waste  water.  It  is 
necessary  to  provide  channels  for  waste  or  slop 
water  from  houses,  at  any  rate,  and  we  shall 
consider  that  human  excreta  both  liquid  and 
solid,  are  cast  into  the  same  channels  to  be 
carried  off  in  the  same  way.  We  can  consider 
later  other  methods  proposed  for  dealing  with 
solid  human  excrement,  as  well  as  the  means  of 
disposing  of  the  other  solid  refu.se  of  the  dwell- 
ing. 

This  system  of  casting  into  the  same  channel 
waste  water  from  the  dwelling  as  well  as  human 


excreta  is  common,  because  the  water  carriage 
thus  provided  is  an  easy  method  of  removing 
the  solid  excrement.  It  is  efficient  also  and  not 
expensive.  The  channels  may  ultimately  be 
made  to  discharge  their  contents  into  a river  or 
into  the  sea,  or  into  tanks  where  the  collected 
material  may  undergo  some  purification  by 
chemical  means,  to  be  afterwards  disposed  of  in 
some  convenient  way,  or  it  may  be  collected 
into  reservoirs  and  thence  distributed  over  soil 
for  manurial  purposes. 

Disposal  of  Waste. — Our  present  concern 
is  its  speedy  removal  from  the  dwelling.  This 
is  apparently  simple  enough.  To  the  sink,  wash- 
hand  basin,  water-closet  &c.,  a pipe  is  connected. 
These  pipes  join  one  another  and  form  a com- 
mon pipe  leading  out  of  the  house,  or  they  are 
branches  of  a common  pipe,  passing  through  and 
ultimately  leaving  the  house.  Into  this  same 
main  pipe  pass  pipes  collecting  the  rain-water 
fi'om  the  roof.  The  rain-water  pipe  may  pass 
down  one  side  of  the  house,  then  below  the  base- 
ment to  join  the  main  pipe  at  the  other  side. 
Thus  rain-water  from  the  roof,  waste  water  from 
bath-rooms,  dressing-rooms,  kitchens,  and  scul- 
leries, and  excreta  from  water-closets  all  enter 
one  common  pipe  either  within  the  house,  or 
the  pipes,  which  they  enter,  ultimately  join  one 
common  pipe  outside  the  house.  Moreover  the 
pipe  from  one  house  or  one  tenement  joins  that 
from  another  house  or  tenement,  the  common 
pipe  being  now  erdarged  for  the  purpose,  and 
as  this  passes  onwards  it  receives  additions  and 
branches  from  other  houses  &c.,  becoming  lar- 
ger as  it  pi'oceeds  and  carrying  ever-increasing 
quantities  of  waste.  The  pipes  inside  the  house 
are  called  drains,  and  the  same  term  is  applied 
to  the  main  pipes  leading  from  the  house  or 
tenement,  but  the  larger  pipes  or  channels  into 
which  the  drains  from  several  houses  pass  are 
called  sewers  or  common  sewers.  The  sewers 
pass  on  until  they  open  let  us  say  into  the  river, 
into  which  they  discharge  their  contents. 

Now  let  us  consider  what  this  apparently 
simple  system  means.  The  material  in  the  drains 
and  sewers  is  covered  up,  excluded  from  the  air, 
until  it  is  discharged  into  the  river.  It  may 
have  to  pass  through  miles  of  piping  before  its 
exit.  Air  is  present  in  the  drains  and  sewers 
to  some  extent  and  also  in  the  water,  and  thus 
some  amount  of  oxidation  can  occur,  but  the 
oxygen  obtainaljle  is  a mere  fraction  of  what 
is  necessary,  and  thus  the  natural  process  of 
reduction  of  the  organic  substances  to  simple 
and  harmless  elementary  bodies  cannot  occur 
Meanwhile,  however,  putrefaction  is  not  pre- 
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vented,  decomposition  proceeds  to  some  extent, 
and  putrid  gases  and  all  the  noxious  effluvia 
capable  of  being  given  off  from  such  mixed 
ingredients  fill  the  pipes.  If  the  connection  of 
the  house  drains  with  the  sewers  is  the  simple 
one  indicated,  it  is  plain  that  there  is  no  barrier 
to  the  passage  of  the  sewer  gas  into  the  house. 
The  waste  as  it  enter’s  the  house  drains  is  not 
yet  in  a state  of  putrefaction  and  it  is  carried 
rapidly  away  by  the  water,  so  that  thus  far  no 
harm  can  arise.  But  the  atmosphere  of  the 
house  is  in  direct  communication  with  the 
atmosphere  of  the  drains  and  sewers,  and  that 
of  the  house  being  warmer,  there  is  an  actual 
suction  exerted  upon  the  sewer  gas,  drawing  it 
into  the  house.  Moreover  that  is  not  all.  Such 
a simple  means  of  connection  implies  that  the 
atmosphere  of  one  house  is  in  direct  communi- 
cation with  another  through  the  drain -pipes, 
which  are  a sort  of  secret  subterranean  passage, 
and  a man  who  is  scrupulous  about  having  fresh 
air  in  his  own  house  may  yet  enjoy  the  foul 
air  of  his  neighbours  through  this  unsuspected 
means  of  communication. 

Cesspools.  — When  it  was  not  possible  to  lead 
the  sewage  off  by  a stream  it  used  to  be  the 
practice,  and  indeed  in  a restricted  sense  is  so 
still,  to  build  a cesspool,  into  which  the  drains 
from  the  house  were  carried.  These  cesspools 
were  built  of  brick  or  other  porous  material, 
and  allowed  the  liquid  portion  of  the  material 
to  ooze  into  the  ground,the  solids  being  retained. 
When  the  cesspool  was  full,  the  retained  solids 
were  available  as  manure  for  field  or  garden 
purposes.  Even  where  the  drains  of  the  house 
were  connected  with  a general  sewerage  system 
for  removing  the  sewage,  cesspools  were  inter- 
posed before  the  drains  joined  the  sewers  for 
the  intei’ception  of  the  solid  portions,  the  liquid 
parts  being  provided  with  an  overflow  into  the 
sewers.  It  was  not  even  customary  to  empt}' 
the  cesspool  when  full,  unless  thei'e  were  ob- 
vious advantages  by  doing  so  in  the  securing  of 
manure,  but,  to  save  trouble,  when  one  cess- 
pool was  full  a new  one  was  dug,  and  the  sewage 
conducted  into  it,  the  old  one  being  simply 
covered  over.  Not  only  was  this  usual  in 
country  districts  and  at  a distance  from  the 
house,  but  it  was  also  common  in  towns,  for 
example,  in  London,  and  the  cesspool  was  ac- 
tua  ly  dug  m tlie  ground  covered  by  the  house 
Itself,  all  the  sewage  from  the  house  being  con- 
ducted into  it.  When  one  was  full,  a new  one 
was  dug.  Thus  the  late  Mr.  Eassie  writes: 
Many  of  these  cesspools  are  to  be  found  in 
the  older  houses  of  London  in  the  basement. 


and  oftentimes  under  the  kitchen  floor.  . . . 

The  custom  was  that  when  one  cesspool  was 
full  another  should  be  made,  and  thus  a great 
many  of  these  receptacles  are  discovered  in  one 
house.  ...  It  is  not  uncommon  to  find  cases 
where  the  house  was  built  first,  and,  for  want 
of  a suitable  fall,  the  cesspool  dug  out  inside  the 
house.  This  was  the  case  especially  in  large 
mansions  with  ample  cellarage  room,  and  I have 
discovered  and  removed  as  many  as  eighteen 
cesspools  in  one  mansion.  , . . On  one  occasion 
I laid  bare  five  of  them,  just  outside  the  walls 
of  a residence,  and  they  averaged  forty  feet  in 
depth  ! . . . There  are  in  London  yet  thousands 
of  houses  which  drain  into  cesspools,  and  have 
only  the  overflows  taken  into  the  sewer.  As  a 
matter  of  course  all  these  cesspools  should  be 
abolislied,  and  when  a block  of  old  houses  is 
pulled  down  in  a city  like  London,  the  whole 
site  should  be  ploughed  up  in  a search  for  these 
old  receptacles,  as  otherwise  some  of  them  may 
come  to  be  left  inside  the  walls  of  the  new 
house.” 

Under  no  circumstances  ought  cesspools  be 
allowed  to  exist  in  towns  or  where  there  are 
numerous  houses  in  immediate  proximity  to  one 
another.  In  the  country  they  may  be  unavoid- 
able ; but  if  so  they  ought  to  be  so  constructed 
and  situated  as  to  do  away  with  the  risks  at- 
tendant upon  them  in  ordinary  circumstances. 
Suppose  a country  house  built  upon  a slope,  and 
the  sewage  carried  to  a cesspool  at  some  distance 
down  the  slope,  and  this  at  a considerable  dis- 
tance not  only  from  the  house  but  below  the 
house  level,  and  suppose  that  still  below  this 
there  spread  out  fields  under  cultivation,  then 
it  will  be  admitted  that,  provided  the  house 
pipes  are  properly  disconnected  from  the  cess- 
pool, as  described  on  p.  709,  no  harm  can  possibly 
arise  from  the  cesspool  being  built  of  porous  ma- 
terial and  permitting  the  sewage  to  ooze  through 
it  into  the  field  below,  where  it  will  enrich  the 
soil  and  fertilize  the  crops.  If,  however,  at  any 
subsequent  period  these  fields  should  come  to 
be  feued  for  villas  or  other  dwellings,  the  sewage 
filtering  down  on  them  from  behind  could  no 
longer  be  tolerated.  Where,  however,  there  is 
710  proper  fall  the  cesspool  must  be  water-tight, 
else  the  escaping  fluid  permeating  the  soil  would 
reach  the  foundations  of  the  house,  allowing 
unhealthy  emanations  to  reach  the  dwelling, 
unless  the  cesspool  were  at  a great  distance.  It 
might  also  gain  access  to  the  water  supply  and 
pollute  it,  almost  certainly  if  the  water  were 
obtained  from  a neighbouring  well.  The  cess- 
pool should  then  be  water-tight,  it  should  be 
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properly  ventilated,  and  the  inlet  pipe  should 
deliver  the  sewage  through  a disconuectino-  ar- 
rangenient,  to  ensure  the  impossibility  of  sewage 
g:i3  passing  up  the  drains  to  the  house.  It  is 
deemed  also  best  to  lead  the  sewage  through 
some  straining  tank,  which  will  permit  only 
the  liquid  sewage  to  pass  to  the  cesspool.  In 
such  a case  the  intercepted  solids  should  be  col- 
lected daily  and  mixed  with  earth  and  perhaps 
some  material  to  remove  smells,  and  then  made 
use  of  for  manurial  purposes.  The  liquids  col- 
lected in  the  tanks  would  require  either  to  be 
at  regular  intervals  pumped  out  and  carried 
away,  or  some  arrangement  might  be  adopted 
whei’eby  the  liquid  could  be  led  away  into  pipes 
and  used  for  irrigating  purposes,  the  pipes  start- 
ing from  the  cesspool  being  for  some  distance 
of  glazed  earthenware,  passing  into  ordinary 
agricultural  pipes. 

Dangers  of  Sewage  Gas. — To  return,  how- 
ever, to  what  we  have  described  as  the  apparently 
simple  and  easy  method  of  removing  sewage  from 
a dwelling  by  pipes  in  direct  communication 
with  the  interior  of  the  dwelling.  What  are 
the  evils  of  such  a system?  Let  us  siq^pose  also 
that  these  pipes  are  directly  connected  with  a 
cesspool  either  inside  or  outside  the  house.  In 
such  circumstances,  as  already  said,  sewage  gas 
inevitably  gains  access  to  the  dwelling.  What 
is  the  nature  of  this  sewage  gas?  It  contains 
the  ingredients  of  common  air,  oxygen,  nitrogen 
and  carbonic  acid  gas,  the  oxygen  in  less  pro- 
portion and  the  carbonic  acid  gas  in  greater 
proportion  than  ordinary  atmos|)heric  air.  It 
also  contains  gases  from  the  decomposing  sew- 
age, marsh-gas  or  carburetted  hydrogen,  sul- 
phuretted hydi’Ogen  in  small  quantity,  that  hor- 
ribly fetid  gas  which  gives  the  smell  to  rotten 
eggs,  and  ammoniacal  vapours.  The  quantity  of 
these  noxious  gases  varies  with  the  construction 
of  the  drains  and  sewers  and  with  the  amount 
of  ventilation  provided  for  them.  Where  the 
ventilation  is  good  these  gases  may  exist  in  ex- 
tremely minute  quantity,  scarcely  appreciable. 
But  there  is  besides  fetid  organic  matter  in  the 
sewer  gas,  whose  character  has  not  been  precisely 
determined,  but  which  imparts  to  the  sewer  gas 
its  specially  hurtful  j)roperty  to  health.  Even 
when  such  fetid  organic  matters  aie  in  such 
minute  quantity  as  not  to  be  detected  by  the 
senses  they  are  yet  capable  of  doing  much  harm 
to  persons  breathing  for  any  time  the  atmosphere 
contaminated  by  them.  Let  us  now  ask  what 
effects  does  such  sewer  gas  produce  upon  the 
body.  Can  emanations  from  drains  occasion 
typhoid  fever,  diphtheria,  cholera,  blood-poison- 


ing, as  is  so  often  alleged?  This  question  would 
be  answered  in  different  ways  by  different 
people.  I shall  endeavour  to  answer  it  in  a 
way  consistent  with  recent  discoveries  regard- 
ing the  causes  of  these  special  diseases.  If  we 
are  to  accept  as  true  the  modern  investigations 
regarding  germs  and  their  part  in  the  produc- 
tion of  disease,  and  everyone  accepts  them  as 
true,  then  scarlet  fever,  measles,  diphtheria, 
typhoid  fever,  cholera  &c.  must  be  held  to  be 
the  result  of  the  activity  within  the  body  of  the 
particular  germs  of  the  particular  disease,  intro- 
duced from  without,  just  as  a crop  of  barley, 
corn,  &c.  can  only  be  produced  from  a soil  in 
which  their  seeds  have  been  sown.  Further, 
just  as  “men  do  not  gather  grapes  of  thorns, 
nor  figs  of  thistles,”  so  it  has  never  yet  been 
found  that  the  germs  or  seeds  of  one  disease 
can  by  any  peculiarity  of  circumstance  produce 
another  disease.  Measles  cannot  “pass  into” 
scarlet  fever  nor  scarlet  fever  into  diphtheria. 
If  a patient  recovering  from  scarlet  fever  is 
attacked  by  diphtheria,  we  can  only  conclude 
that  he  has  received  into  his  body  not  only  the 
seeds  of  scarlet  fever,  but  also  the  seeds  of  diph- 
theria, however  impossible  it  may  be  to  discover 
how  they  have  reached  him.  Moreover  if  a 
person  is  attacked  by  measles  &c.  we  are  com- 
pelled to  conclude  that  the  germs  or  seeds  of 
measles  have  gained  entrance  to  his  body,  just 
as  if  potatoes  or  corn  spring  up  in  a field  we 
say  the  seed  must  have  got  into  the  soil,  whether 
anyone  has  been  known  to  sow  it  or  not.  To 
say  that  a child  caught  cold,  and  it  “turned 
into”  diphtheria  is,  according  to  modern  science, 
as  absurd  iis  it  would  be  to  say  snow  fell  on  a 
field  and  from  it  there  sprang  up  turnips.  This 
being  understood  let  us,  in  the  first  place,  sup- 
])Ose  that  a group  of  houses  drain  into  a common 
sewer,  and  that  into  that  sewer  there  has  been 
discharged  only  the  ordinary  simple  excreta  of 
the  dwellings,  no  disea.se  being  in  the  houses 
and,  thei'efore,  no  excreta  containing  disease 
germs  of  any  kind  gaining  entrance  to  the  drains. 
Suppose  these  drains  are  so  constructed  that 
sewer  gas  from  them  passes  into  every  one  of 
tlie  houses,  what  evils  may  it  do?  Let  us  sup- 
po.se  that  the  inmates  of  the  houses  are  all,  to 
start  with,  in  the  enjoyment  of  excellent  health, 
living  regular  lives,  witli  good  food,  good  water 
.supply,  uncontaminated,  and  with  plenty  of  out- 
door life  and  exercise.  Then  they  may  live  for 
years  in  the  houses  and  finally  leave  it  for  some 
other  abode  entirely  unaware  of  the  unhealthy 
condition  in  which  it  actually  is.  The  natural 
healthy  body,  that  is  to  say,  has  a well-marked 
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resisting  power  to  unhealthy  conditions.  But 
if  any  of  tl.e  inmates  are  debarred  from  going 
out  for  prolonged  periods,  then  tlie  constant 
living  in  the  contaminated  atmosphere  is  likely 
enouo-h  to  tell,  almost  certainly  will  tell,  sooner 
or  later,  though  perhaps  only  in  vague  ways. 
It  is  commonly  the  women,  whose  duties  keep 
them  at  home,  and  not  the  men,  whose  business 
continually  takes  them  out  of  the  house,  who 
show  the  tirst  indications  of  any  insauitaiy  con- 
dition. But  in  particular  children  are  readily 
ati'ected,  and  specially  young  children.  They 
have  much  less  resisting  power;  and  young 
children,  not  yet  of  school  age,  are  so  apt,  be- 
cause of  weather  conditions,  to  be  shut  up  for 
many  days  at  a time  in  the  house  that  they  are 
often  the  first  to  appear  to  be  not  in  a satisfac- 
tory state  of  health.  So  that  it  is  in  wet  weathei 
signs  of  disease  are  likely  to  appear,  and  in  cold 
weather  when  doors  and  windows  are  kept  shut 
and  there  is  less  communication  with  the  pure 
air  of  the  outside.  When,  however,  the  insani- 
tary condition  of  the  house  asserts  itself  it  will 
not  be  by  the  appearance  of  a specific  disease, 
such  as  diphtheria,  typhoid  fever  &c.,  for  we 
have  assumed  that  there  is  no  way  by  which 
the  germs  of  such  diseases  could  enter  the  drains. 
Let  it  be  observed  that  we  do  not  say  such  dis- 
eases may  not  appear  in  any  of  the  households, 
we  only  say  such  diseases  cannot  arise  from  the 
seioer  gas  which  is  gaining  entrance  to  the  house. 
If  such  diseases  do  ajipear  it  is  because  they 
have  been  communicated  in  some  other  way, 
by  infection  from  some  person  who  has  suffered 
from  the  disease  or  has  been  in  its  immediate 
neighbourhood.  Further  let  it  be  noticed  that 
persons  living  in  a badly-drained  house  are  all 
the  more  apt  to  fall  victims  to  any  of  these 
specific  diseases  they  may  meet  outside,  because 
the  frequent  breathing  of  the  sewage-tainted 
air  has  diminished  their  resistance  to  disease. 
In  short  the  emanations  from  simple  sewage  can- 
not produce  a specific  disease,  but  they  can  act 
injuriously  upon  the  general  health  of  the  inmates 
of  the  houses  producing  disorder  and  disturbance 
of  a variety  of  kinds,  to  be  noted  immediately, 
and  diminishing  the  natural  disease -resisting 
power  of  the  healthy  body,  so  that  the  person  is 
a fit  subject  for  taking  any  disease  he  may  be  ex- 
posed to;  and  they  act  thus  most  particidarly  upon 
any  inmates  of  the  house  who  have  little  outdoor 
exercise  such  as  women  and  young  children.  In 
another  way  also  the  sewage-tainted  air  may 
prove  greatly  injiu’ious.  If  one  of  the  inmates 
has  been  seized  with  illness,  has  caught,  for 
example,  a severe  cold,  or  has  been  seized  with 


inflammation  of  the  lungs,  then  his  general 
vigour  is  reduced,  the  foul  air  has  its  oppor- 
tunity, and  seriously  delays  and  impairs  his 
recovery.  Ur  again  the  wife  is  confined  of  a 
child  in  the  house,  and  her  recovery  is  neither 
so  speedy  nor  so  satisfactory  as  everyone  had 
expected.  Her  resistance  to  unhealthy  condi- 
tions is  diminished  and  so  the  foul  air  has  its 
full  effect  upon  her.  In  all  these  vague,  ill- 
defined,  ill-understood,  and  unsuspected,  ways 
are  sewage  emanations  daily,  aye  hourly,  affect- 
ing the  health,  the  vigour,  the  life,  of  large 
masses  of  the  people,  specially  in  large  towns, 
and  there  are  few  who  think  or  it,  fewer  who 
know  of  it,  and  many  who  laugh  at  the  notion 
of  it.  Yet  the  author  could  give  instance  after 
instance,  from  his  own  experience,  in  which  the 
operation  of  the  sewage  gas  lias  been  made  out 
as  conclusively  as  a mathematical  demonstration. 

But  simple  sewage  emanations  may  do  more 
than  this.  They  not  only  diminish  disease- 
resisting  power  by  lowering  the  vigour  of  the 
general  system,  they  not  only  take  advantage 
of  a general  system  lowered  by  other  causes, 
but  they  produce  actual  diseases,  though  of  a 
non-specific  character,  and  specially,  as  already 
said,  in  those  most  exposed  for  long  periods  to 
their  influence.  In  adults  the  symptoms  arc 
often  only  those  of  a general  malaise,  of  a general 
state  of  ill-health,  such  as  want  of  appetite,  bad 
digestion,  headache,  pallor  &c.  Frequent  sore- 
throat,  sickness  and  vomiting  are  common. 
Marked  disorder  of  the  stomach  and  bowels^ 
purging  and  diarrhoea,  are  also  consequences. 
In  cliildren  very  marked  symptoms  are  frequent, 
such  as  severe  sickness,  and  vomiting  and  high 
fever  ai’e  quite  common,  as  well  as  less-defined 
S3’nq)toms  of  genei’al  ill-health,  decline  of  vigour, 
and  so  on. 

In  the  next  place  let  us  suppose  that  the  sew- 
age is  not  of  tlie  simple  kind  we  have  at  first 
assumed.  We  shall  take  it  for  granted  that  in 
a house  connected  with  a system  of  drains,  in 
direct  communication  with  all  the  other  houses 
discharging  into  the  system,  there  are  one  or  more 
cases  of  some  specific  disease,  such  as  scarlet 
fever,  diphtheria  or  typhoid  fever,  or  that  theie 
are  cases  of  several  of  these  diseases  in  diffeient 
houses  of  the  system,  d hen  tlie  excreta  of  these 
])atients  are  cast  into  the  drains.  Into  the  sew- 
age there  gain  entrance  the  germs  or  seeds  of 
these  diseases,  some  of  which  maj^  multiply 
tliere.  If  the  drains  are  not  properly  flushed, 
or  if  there  is  a block  anywhere,  the  sewage  may 
become  charged  with  the  geims,  and  it  is  at 
least  possible  that  by  the  bursting  of  bubbles 
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of  gas,  produced  by  decomjjositiou,  germs  may  I 
become  disseminated  in  tlie  sewer  air,  and  may 
be  drawn  into  the  houses  connected  with  the 
drains.  If  the  drains  are  badly  laid  or  the 
sewers  are  badly  constructed,  leakage  will  take 
place  into  the  soil,  and  if  the  water  supply  be 
drawn  from  wells  in  the  neighbourhood,  the 
water  will  almost  certainly  become  contami- 
nated and  an  epidemic  is  nearly  a certainty. 
Diarrhcea,  dysentery,  typhoid  fever  and  cholera 
have  thus  been  propagated.  But  that  these  dis- 
eases can  be  propagated  by  the  sewxr  gas  alone, 
in  such  circumstances,  seems  from  numerous 
experiences  almost  certain.  At  the  very  least 
the  risk  is  enormous.  Besides  the  diseases 
named  diphtheria  and  a form  of  inflammation 
of  the  lungs  (epidemic  pneumonia)  have  been 
traced  to  such  polluted  air.  In  1888  an  epidemic 
broke  out  in  an  industrial  institution  in  Glasgow 
in  which  over  60  boys  were  attacked,,  four  dying 
after  a few  hours’  illness.  A form  of  inflamma- 
tion of  the  lungs  was  characteristic  of  this  epi- 
demic. Careful  investigation  laid  the  blame  on 
the  sanitary  arrangements.  The  institution 
was  in  the  immediate  neighbourhood  of  an  old 
burial-iriound,  effluvia  from  the  soil  and  from 
the  drains  gained  access  to  the  building,  and 
school-rooms  and  dormitories  were  not  supplied 
with  pure  air  sufficient  for  the  number  of  in- 
mates. The  conclusion  seemed  irresistible  that 
these  conditions  were  the  cause  of  the  outbreak. 
Many  more  illustrations  could  be  given  of  a 
similar  kind.  Instances  are  numerous  where 
the  opening  of  blocked  drains,  old  cesspools, 
(Stc.,  has  been  attended  by  epidemic  fevers,  with 
fatal  results. 

Sewage  gas,  pure  and  simple,  is  then  injuri- 
ous to  health  and  pioductive  of  disease,  how 
enormously  is  the  danger  increased  from  emana- 
tions from  sewers,  into  which  discharges  from 
multitudes  of  houses,  including  the  excreta 
from  probably  a great  variety  of  diseases,  ai  e 
poured?  It  is  absolutely  necessary,  then,  that 
some  means  be  provided  which,  while  permit- 
ting the  free  and  rapid  escape  of  waste  from 
dwellings  into  drains  and  sewers,  shall  efl'ectu- 
ally  guard  against  the  possibility  of  foul  air 
from  the  drains  and  sewei’s  gaining  access  to  the 
houses.  For  this  purpose  two  means  are  adopted, 
one  seeks  by  the  use  of  appliances  called  traps  to 
intercept  the  backward  passage  of  sewage  gas, 
and  the  other  .seeks  by  ventilating  the  drain- 
pipes to  have  the  air  within  them  constantly 
as  pure  and  fresh  as  possible.  M e shall  now 
describe  in  detail  the  different  appliances  and 
their  method  of  applicatioir. 


Traps.  The  simplest  form  of  trap  is  the 
syphon,  shown  in  Fig.  281.  It  is  a simple  dip  in 
the  pijre,  the  effect  of  which  is  to  retain  a quan- 
tity of  water  which  acts  as  a seal  preventing 
the  backward  passage  of  air  from  the  drain  into 
the  house.  There  are  possible  objections  to 
this  kind  of  trap.  If  it  is  shallow  it  may  readily 


be  rendered  useless.  For  it  is  to  be  noticed 
that  the  effective  barrier  to  the  passage  of  gas 
is  the  layer  of  water  above  the  line  A B.  If,  by 
evaporation  or  otherwise,  the  water  fall  to  the 
level  of  the  lowest  part  of  the  bend  c,  that  is, 
the  level  indicated  by  the  line  at  B,  the  slightest 
further  diminution  of  water  will  open  a way 
for  the  gas  from  the  outlet  side  through  the 
bend  to  the  house.  This  might  happen  if  the 
bend  were  shallow  and  the  trap  small.  Further 
if  the  pipe  be  a small  one  the  water  in  the  trap 
may  be  syphoned  off.  If  the  drain  below  the 
trap  be  running  full  the  suction  action  exerted 
by  the  mass  of  running  water  may  draw  the 
water  from  the  trap  and  leave  it  wholly  or  par- 
tially empty,  so  that  there  would  be  no  longer 
any  obstacle  to  the  backward  passage  of  gas. 
These  evils  are  overcome  by  ventilating  the 
trap  as  ex})lained  further  on.  But  suppose 
some  obstruction  to  the  outflow^  further  down 
the  drain  causing  some  retention  of  sewage  and 
the  development  of  a large  quantity  of  gas,  the 
pressure  of  gas  might  so  increase  on  the  outlet 


side  as  to  impregnate  the  w^ater,  and  perhaps 
cause  the  gas  to  bubble  through  the  water  and 
so  escape  into  the  house.  This  is  also  met  by 
ventilating  the  trap,  as  shown  in  Fig.  283. 

The  access  syphon  is  shown  in  one  form  in 
Fig.  282.  The  additional  pi])e  is  let  into  the 
centre  of  the  bend.  If  it  comes  up  to  the  level 
of  the  surface  the  top  may  be  covered  with 
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a grating  and  then  it  acts  as  a ventilator.  It 
is  usually  simply  covered  with  a slab  of  stone 
and  is  then  used  for  an  inspection  or  cleaning 
‘‘  permitting  in  such  a case  no  ventilation. 
It  is,  however,  not  a very  good  kind  to  employ. 
Its  position  is  such  that  floating  excreta  are  apt 
to  be  retained  in  the  added  tube,  not  being 
swept  out  by  flushing  water,  and  undergoing 
there  decomposition. 

Ventilating  Trap.— A form  of  ventilating 
trap  is  shown  in  Fig.  283,  where  A is  the  inlet 
pipe  from  the  house,  B is  the  outlet  to  the 
drain,  the  two  being  cut  off  from  one  another 


by  the  trapping  water.  The  ventilating  shaft 
opens  at  n,  and  is  fitted  with  a grating.  This 
is  the  general  form  of  trap  for  use  outside  a 
house.  It  practically  cuts  off  the  house-pipes 
altogether  from  the  outside  drains,  the  air- 
chamber  disconnecting  the  two  systems.  This 
trap  is,  therefore,  also  called  a disconnecting 
trap.  It  is  placed  outside  the  house  on  the 
soil-pipe  draiu  at  a little  distance  from  the 
house.  If  it  cannot  be  taken  any  distance  from 
the  house  wall,  care  should  at  least  be  exercised 
that  the  grating  is  not  in  the  immediate  neigh- 
bourhood of  a door  or  window,  else  a smell 
will  certainly  be  felt  from  it,  and  be  occasion- 
ally wafted  in- 
to the  house. 
^ Fig.  284  shows 

a similar  trap 
(Buchan’s)with 
an  additional 
opening  d for 
access  for  clean- 


rig. 284.— Buchan's  Ventilating  Trap, 
with  Access  Pipe. 


ing  purpost 
The  cover  of 
should  be  fix( 

down  with  mortar,  and  a small  brick  chamb 
built  up  to  the  ground  level,  covered  with 
slab,  so  that  access  can  be  had.  Note  that  1 
mistake  this  opening  d is  sometimes  made  tl 
ventilating  opening,  and  is  covered  by  a gratin 
t ought  not  to  be  so.  c is  the  opening  to  1 


covered  by  a grating.  With  such  an  arrange- 
ment, supposing  the  waste  water  from  baths, 
sinks  &c.  as  well  as  rain-water  from  the  roof, 
to  be  carried  off  by  a pipe,  separate  from 
the  soil-pipe,  such  a pipe  could  discharge  in 
the  open  air,  over  the  grating  of  the  ventilat- 
ing trap.  Thus  neither  the  soil  nor  waste-pipes 
could  be  the  means  of  carrying  sewage  gas 
backwards  into  the  house.  It  is  not  desirable, 
however,  that  soil,  waste  and  rain  water  should 


pass  through  the  same  ventilating  trap  in  the 
immediate  proximity  of  the  house.  The  soil- 
pipe  should  be  separate  altogether  from  the 
waste  and  rain-water  pipes,  and  these  latter 
should  be  cut  off’  from  the  soil-pipe  drain  by 
a separate  ventilating  trap,  as  shown  in  detail 
on  Jigi.  1,  Plate  IX*.  Where,  however,  from 
the  construction  of  the  house  and  the  arrange- 
ment of  its  drainage,  such  is  not  possible,  as  in 
some  tenement  houses,  the  above  arran"ement 
should  at  least  be  carried  out. 

The  Hart  Trap  (Fig.  285)  is  a recent  form 
of  trap,  advocated  by  sanitary  engineers  for 
disconnecting  bath,  rain-water,  and  such  waste 
pipes  from  drains. 

It  also  is  a ventilat- 
ing trap.  It  is  placed 
at  the  foot  of  the 
waste  pipe,  which 
discharges  openly 
immediately  below 
the  level  of  the  ven- 
tilating grating.  The 


GrcUing 


Plan 

Fig.  285  — The  Hart  Trap. 


shape  of  the  trap- 
ping portion  is  such 
as  to  secure  a com- 
plete flushing  of  the 
trap,  and  a thorough 
washing  out  of  all 
solid  material  into 
the  drain. 

The  Gully  T rap  is 
a form  of  disconnecting  traji,  placed  outside  the 
house  in  a yard  &c.,  into  which  rain  or  waste 
pipes  open,  either  above  or  im- 
mediately below  the  A'^entilating 
grating.  Its  form  and  arrangement 
are  represented  in  Fig.  286.  It  is 
used  where  one 
desires  to  pre- 
vent the  enti-ance 
into  the  drain  of 
material  liable  to 
silt  up  and  block 

Fig.  286.-Gully  Trap. 

material  as  may  be  washed  down  from  roof 
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gutters,  or  washed  iii  from  yard  sweepings  &c., 
and  whicli  can  be  removed  from  time  to  time 
as  it  collects.  In  the  case  of  the  trap  for  a soil- 
pipe  the  shape  is  not  the  same,  being  such  that 
the  flushing  water  wdll 
wash  everything  down 
into  the  drain  and  ])re- 
vent  the  interception  of 
any  solid  material. 

A Syphon -trap  for 
pipes,  placed  to  receive 

~ . • 1 Fig-  287.— Syphon  trap 

surface  water,  is  shown  surface  water, 
in  Fig.  287.  The  top  a 

is  provided  with  a stoneware  grating  through 
which  surface  water  passes. 

Bad  Forms  of  Traps. — The  general  form  of 
trap  of  greatest  use  having  been  indicated,  it 
may  be  well  to  give  a warning  against  the  use 
of  some,  whose  employment  is  more  likely  to 
be  attended  by  evil  than  good.  Fig.  288  repre- 
sents a form  of  trap  which  is  a modification  of 
the  old  form  of  cesspool.  It  is  simply  a cesspool, 
from  the  roof  of  which  a slab  of  stone  dips  down 


far  enough  to  be  below  the  level  of  the  outlet- 
pipe,  so  that  it  enters  the  water  of  the  cesspool. 
The  effect  of  this  is  completely  to  divide  the 
cesspool  above  the  water  into  two  chambers,  not 
communicating  with  one  another  except  through 
the  water.  Sewage  gas  passing  up  by  tlie  outlet- 
pipe  would  thus  be  unable  to  pass  to  the  inlet- 
pipe.  This  is  the  Dipstone-trap.  It  is  an  ex- 
ceedingly bad  form,  because  excreta  and  decom- 
posing material  are 
certain  to  be  retained 
in  the  bottom,  because 
of  the  very  shape  of 
the  cesspool,  and  foul 
gases  will  pass  off  di- 
rectly on  the  side  of  pjg  »89.— uoii-trap. 

the  inlet-pipe. 

Tlie  Bell-trap  (Fig.  289)  shows  a form  of  trap 
condemned  by  almost  everyone,  and  yet  very 
extensively  used  for  carrying  off  the  surface 
water  from  outhouses,  dairies,  washing-houses 


&c.  It  is  quite  commonly  found  in  the  base- 
ment of  houses,  wheie  there  are  stone  floors, 
and  a pi]>e  is  laid  to  carry  off  water  running 
upon  them.  It  is  called  the  bell-trap,  be- 
cause of  the  shape  of  the  cover.  It  is  a square 
box-shaped  trap  into  which  the  drain  opens,  as 
shown.  Tlie  box  is  covered  by  a grating,  to  the 
under  surface  of  which  is  attached  a cup  or  bell- 
shaped piece.  Water  is  retained  in  the  box  till 
it  rises  to  the  level  of  the  opening  of  the  drain, 
when  it  passes  down.  The  cup  projects  down- 
wards lower  than  this  level  and  thus  dips  into 
the  water.  While  water  can  pass  freely  through 


the  grating,  over  the  bell  and  enter  the  drain, 
sewage  gas  is  prevented  by  the  layer  of  water 
between  the  ojiening  of  the  drain-pipe  and  the 
rim  of  the  bell  from  gaining  the  grating  and 
passing  into  the  house.  When  such  a traj)  is 
in  a washing-house  floor,  to  carry  off  the  water 
with  which  the  floor  is  flushed,  it  is  quite  com- 
mon for  it  to  become  blocked  by  the  dirt  &c. 
washed  in,  and  then  it  is  common,  in  order  to  let 
the  water  away,  for  servants  and  others  to  scrape 
away  the  cement  from  the  edge  of  the  grating 
and  lift  it  a little.  The  bell  is  thus  lifted  out 
of  the  water  and  communication  between  the 
house  and  the  drain  is  made  perfectly  open. 
Moreover  it  requires  very  little  water  to  fill  the 
trap;  some  of  them  hold  little  more  than  a tea- 
cupful. The  consequence  is  that  the  evapora- 
tion of  a small  quantity  of  water  will  so  diminish 
the  amount  in  the  trap  that  the  entrance  to  the 
drain  is  completely  exposed,  and  the  seal  is  no 
longer  effective.  Such  a trap  would,  therefore, 
be  the  worst  possible,  where  frequent  fresh  sup- 
[)ly  of  water  does  not  occur,  or  where  the  heat  is 
80  great  that  ra])id  evaporation  occurs,  as  in  the 
flooi-  of  a furnace-room.  So  apt  is  this  kind  of 
trap  to  become  ineffi- 
cient that  it  is  now 
universally  condemned, 
and  ought  never  to  be 
used  inside  a dwelling, 
or  dairy,  or  laundry. 

The  Liverpool  trap 
is  another  form  of  the  bell-trap,  and  open  to 
the  same  objections.  Fig.  290. 

Ventilation  of  Traps  and  Drains  is  the 
second  condition  now  invariably  insisted  on  in 
any  system  of  drainage  designed  to  meet  modern 
sanitary  requirements.  This  ensures  the  con- 
tinual removal  of  foul  effluvia  from  the  pipes 
&c.  by  a constant  current  of  fresh  air.  For  it 
is  to  be  observed  that  efficient  ventilation  im- 
plies not  only  that  there  shall  be  a way  of  escape 
provided  for  foul  gas,  so  that  it  can  never 


Fig.  290.— Liverpool  Bell-trap. 
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accumulate  so  as  to  force  the  trapping  water,  but 
also  that  aii  inlet  for  fresh  air  shall  also  be  pro- 
vided so  that  there  shall  be  an  actual  current 
to  relive  foul  air  and  keep  the  atmosphere  in 
the  pipes  constantly  as  pure  as  possible.  How 
are  these  objects  accomplished?  Inside  the 
house  all  traps  should  have  a ventilating  pipe, 
such  as  is  shown  in  the  case  of  nearly  eveiy 
house-trap  in  Plate  IXb  The  ventilating  pipe 
either  itself  passes  up  to  open  on  the  roof,  or 
opens  into  a pipe  which  is  continued  to  the 
roof.  All  outside  traps  should  be  constructed 
on  the  principle  illustrated  in  Fig.  284.  It  is 
evident  from  these  figures  that  no  accumula- 
tion of  gas  can  occur  in  such  traps.  Fig.  291 
illustrates  how,  with  such  arrangements,  a con- 
stant fresh-air  current  is  secured.  It  repre- 
sents three  water-closets,  a,  b,  and  c,  on  the 
three  floors  of  a house,  discharging  into  the  same 
soil-pipe,  s s.  At  the  foot  the  soil-pipe  is  jiro- 
vided  with  a disconnecting  trap  t by  which  it  is 
cut  off  from  the  sewer.  But 
if  the  soil-pipe  terminated  at 
X,  which  it  might  naturally 
be  supposed  to  do,  there  could 
be  no  current  through  the  soil- 
pipe.  When,  however,  the 
soil-pipe  is  continued  up- 
wards, full  size,  to  open  at  the 
roof,  then  air  entering  through 
the  trap  grating  g passes  right 
up  the  pipe,  clearing  out  all 
foul  air  and  securing  efficient 
ventilation.  In  the  same  way 
traps  connected  with  wash- 
hand  basins,  baths,  sinks,  &c. 
should  have  a pipe  connected 
with  a main  ventilating  pipe 
open  both  at  the  foot  and 
the  same  end. 


Fig.  291.— Faulty  Method  of  Disconnecting  and 
Ventilating  Soil-iupe. 

This  is  further  illustrated  in  jig.  1,  Plate  IX*. 

Drain-pipes,  Sewers  &c. — Traps,  however 
well  devised  and  ventilated  are  only  one  means 
to  the  end  desired,  namely  a house  free  from 
sewage  emanation.  One  is  too  apt  to  think  that 
m a multitude  of  traps  is  safety,  and  to  ignore 
other  equally  important  means  of  securing 
proper  drainage.  Strict  attention  must  also  be 


paid  to  the  drain-pipes,  the  material  of  which 
they  ai’e  made,  the  position  in  which  they  are 
laid,  the  manner  in  which  one  length  of  pipe  is 
connected  to  another,  and  in  which  one  drain 
joins  another,  and  so  on. 

Material  of  Pipes. — Pipes  inside  the  house 
(called  house-pipes  to  distinguish  from  the 
pipes  outside  leading  to  the  sewer,  to  which  it 
is  desirable  to  restrict  the  term  drain-pipes,  to 
avoid  confusion)  are  usually  made  of  lead  or 
iron.  Lead  is  very  commonly  used  for  greater 
ease  of  manipulation.  The  pipes  should,  in  such 
a case,  be  made  of  drawn  lead  rather  than  sol- 
dered or  seamed  lead.  Lead  pipes  for  use  in- 
side should  be  Jth  inch  thick,  and  should  weigh 
8 pounds  per  foot.  Junctions  should  be  made 
by  means  of  wiped  joints.  Iron  pipes  are  ob- 
jected to  by  some  because  of  their  rough  interior 
surface  giving  points  of  adhesion  for  particles 
of  soil.  When  they  are  used  they  ought  to  be  of 
the  best  quality  and  of  smooth  finish,  and  a por- 
celain-lined pipe  is  to  be  had,  recommended  for 
its  cleanliness  and  durability.  Iron  pipes  are 
somewhat  readily  corroded;  but  lead  pipes  are 
more  easily  eaten  through  by  rats  or  cut  by  nails, 
&c.  The  former  are  usually  4 or  4^  inches  in 
diameter.  They  should  be  coated  by  Dr.  Angus 
Smith’s  process,  or  by  the  Barff  or  Bower-Barff 
process,  for  the  prevention  of  rust.^  The  thorough 
joining  of  such  pipes  is  a matter  of  some  diffi- 
culty, requiring  careful  and  skilful  plumbing 
work.  The  joints  of  ii'on  pipes  are  often  made 
inefficient  by  changes  of  temperature  causing 
expansion  and  contraction  of  tlie  metal  and 
loosening  the  joint.  The  junctions  should  be 
well  caulked  and  leaded;  putty  should  never 
be  used.  Where  such  a pipe  passes  down  inside 
a house  against  a wall,  the  part  of  the  joint 
next  the  wall  is  difficult  of  access,  and  the  work 
is  often  badly  done,  sewage  gas  being  permitted 
to  escape  directly  into  the  house  through  the 
faulty  joint.  Drain-pipes  should  be  made  of 
glazed  earthen wai’e,  prefei’ably  salt-glazed.  Por- 
ous earthenware  pijres  are,  on  no  account,  to  be 
used,  nor  brick-built  drains.  They  are  easdy 
broken,  and  permit  leakage  into  the  soil,  and 


1 In  Dr.  Angus  Smith’s  i)vocess,  the  pipes,  heated  to  700* 
Fahr.,  are  immersed  in  a mixture  of  coal-tar  pitch  and 
linseed-oil  heated  to  SOO”  Fahr.,  where  they  are  left  till 
they  cool  to  300°  Fahr.  Then  they  are  removed  and  set  to 
cool  in  a vertical  position.  In  the  Barff  process,  the  iron 
is  carefully  cleaned,  ami  is  exposed,  in  a chamber  kept  at  a 
very  high  temperature,  to  the  action  of  superheated  steam. 
The  steam  is  decomposed  by  the  heat,  and  a deposit  of 
black  oxide  of  iron— magnetic  oxide— is  produced  on  the 
pipes,  which  protects  them  from  rust,  the  more  effectually 
the  greater  the  heat  to  which  they  were  exposed,  aud  the 
length  of  time  they  were  exposed  to  the  process. 
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then  the  hot  atmosphere  of  the  house  will  draw 
the  foul  air  from  the  soil,  the  foundations  of  the 
house  being  also  constantly  damp. 

Mode  of  Junction  of  Pipes. — The  glazed 
earthenware  drain-pipes  should  be  socketed,  so 
that  the  end  of  one  section  terminates  inside  the 
socket  or  flange  of  the  other.  The  one  pipe 
should  properly  fit  the  other,  and  the  junction 
should  be  completed  by  cement,  not  mortar  or 
clay.  At  proper  intervals,  drain-pipes  should  be 
provided  with  special  inlets  for  inspection  and 
cleaning  purposes.  Sections  of  pipe  are  made 
with  such  inspection  eyes  which  pass  upward 
to  or  near  to  the  surface  and  are  provided  with 
a properly-fitting  cover,  sealed  with  mortar  or 
putty.  Round  these  access  pipes  a manhole 
may  be  built  provided  with  a cover,  which  may 
be  simply  a flat  stone,  with  a ring  in  it,  bedded 
in  cement  or  mortar.  It  is  very  necessary  to 
see  that  drain-pipes  are  provided  with  a firm 
bed.  If  the  soil  is  a made-up  one,  in  particular, 
it  will  readily  yield  and  the  pipes  may  thus  be- 
come broken  or  distorted.  Where  special  care 
is  being  taken,  it  is  advised  to  provide  a cement 
bed,  along  the  whole  length  of  the  drain  to  its 
junction  with  the  sewer,  care  being  taken  that 
at  appropriate  intervals  small  cement  chambers 
are  built  to  admit  of  access  for  cleaning  or  in- 
spection. Large-sized  pipes  should  never  join 
smaller  ones;  and  when  a junction  is  being 
effected  between  pipes  of  diffel'ent  sizes  it  ought 
to  be  by  means  of  tapering  pipes.  The  average 
diameter  of  drain-pipes  is  from  4 to  6 inches. 

Junctions  with  drain-pipes  should  never  be 
effected  at  right  angles;  the  one  pipe  ought  to 
pass  gradually  into  the  other,  so  that  the  current 
is  not  interrupted,  the  entering  current  having 
very  nearly  the  same  direction  as  that  in  the 
drain  that  is  being  entered.  For  similar  reasons 
sharp  turns  are  to  be  avoided,  with  their  inev- 
itable slowing  of  the  current  and  tendency  to 
encourage  deposition  of  sewage  matter.  Pipes 
with  curves  to  suit  all  kinds  of  turns  are  now 
provided,  and  their  use  should  always  be  in- 
sisted on.  Careless  and  indifferent  workmen, 
to  save  themselves  the  trouble  of  securing  such 
curved  pipes,  have  been  too  often  known  to 
knock  a hole  in  the  side  of  one  pipe,  through 
which  the  end  of  the  connecting  pipe  is  passed, 
the  space  being  filled  up  with  cement,  or  not 
filled  up  at  all. 

Drain-pipes  should  always  have  a proper  fall ; 
the  best  practice  is  to  allow  a fall  of  1 inch  to 
each  yard. 

Position  of  Pipes.— It  is  customary  for  the 
pipe  from  the  water-closet — the  soil-pipe — to 


pass  down  inside  the  house,  receiving  branches 
on  its  way,  from  closets  on  different  landings, 
or  in  the  case  of  tenements,  from  closets  from 
diffez’ent  houses,  and  being  also  joined  by  the 
waste  from  the  bath,  wash-hand  basin  &c.  It 
often  also  receives  the  waste  from  kitchen,  scul- 
lery &c.,  all  the  soil  and  waste  from  the  dwell- 
ing indeed  passing  into  the  soil-pipe,  which 
ultimately  joins  the  drain  at  the  basement. 
Now  this  is  a bad  system,  for  if  any  leakage 
occurs  in  any  part  of  its  course,  if  any  faulty 
joint  exists,  and  as  already  stated  the  changes 
of  temperature,  to  which  the  pipe  is  subject,  are 
very  apt  to  make  the  joints  leaky  in  time,  the 
house  gets  the  whole  benefit.  If  there  is  any 
defect  in  fittings  connected  - with  the  kitchen, 
scullery  &c.,  the  connection  of  their  waste-pipe 
with  the  soil-pipe  will  ensure  the  entrance  of 
gas  into  the  house.  It  is,  therefore,  the  first 
maxim  of  a sound  sanitary  system  that  the. soil- 
pipe  is  carried  out  of  the  house  as  quickly  as 
possible.  It  should  pass  down  the  back  wall 
of  the  house.  The  branch  from  each  closet 
should  pass  as  directly  as  possible  through  the 
wall  to  join  it,  and  in  this  way  it  can  receive 
as  many  branches  as  may  be  deemed  necessary. 
There  ought  to  be  no  difficulty,  in  constructing 
a house,  in  placing  the  water-closet  against  the 
wall  of  the  house  so  that  there  need  be  no  long 
branch  pipe  to  connect  with  the  main.  If  any 
leak  occurs  in  the  course  of  the  pipe,  the  sewage 
gas  escapes  into  the  open  air,  where  it  can  do 
le.ss  damage,  unless  in  the  event  of  a window 
being  in  the  immediate  neighbourhood.  The 
soil-pipe  should  be  carried  iq)  to  the  roof,  its 
full  diameter,  to  act  as  a ventilating  i)ipe.  With 
such  an  arrangement,  the  closet  basin  having  a 
trap  beneath  it,  all  fitting  being  properly  made, 
and  the  soil-])ipe  ]>assing  outside  through  a dis- 
connecting trap  (Fig.  284),  there  should  be  no 
risk  whatever  from  human  excreta.  If  in  ad- 
dition to  closet  basins,  the  house  is  ])rovided 
with  a urinal,  it  also  would  be  trap])ed  inside 
and  its  discharge  ])i])e  would  join  the  soil-pipe. 
If  possible  the  soil-pij)e  should  not  pass  near 
to  windows,  lest  gas  from  a leaky  joint  should 
enter  the  house  by  the  open  window. 

All  other  waste-pipes,  ])ipes  from  bath,  basin, 
sink,  scullery,  wash-house  &c.  should  enter  a 
separate  i>ipe,  having  nowhere  any  connection 
with  the  soil-))i])e.  It  also  should  pass  down 
outside  the  house,  receiving  the  various  branches 
on  the  way,  each  branch  having  a separate  trap 
u])on  it,  just  underneath  the  bath,  or  basin,  or 
sink,  as  the  ca.se  may  be.  This  waste-i>ipe  also 
should  be  disconnected  from  the  drain  by  a dis- 
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connecting  trap.  If  the  soil-pipe  is  trapped  at 
the  foot,  the  waste  pipe  could  terminate  in  the 
open  air,  discharging  its  water  into  the  same 
trap  through  the  grating,  or  the  pipe  might 
open  into  the  trap,  just  beneath  the  giating, 
the  soil-pipe  opening  at  a lower  level.  If,  how- 
ever, the  ventilating  trap  on  the  soil-pipe  is  at 
some  distance  from  the  house,  as  is  desirable, 
the  best  arrangement  would  be  to  have  a trap 
for  the  wastes  alone,  such  as  the  Hart  trap  (Fig. 
285),  into  which  also  rain-water  pipes  from  the 
roof  could  discharge,  all  opening  in  the  air  over 
the  grating  or  immediately  under’  the  grating. 

Where  it  is  at  all  possible  to  avoid  it,  drain- 
pipes should  never  pass  under  a house.  If  they 
leak,  the  house  gets  the  full  advantage  either 
because  of  the  direct  escape  of  sewage  gas,  or 
because  of  effluvia  fi’om  the  soaked  soil.  The 
soil-pipe  and  waste-pipes  should  always  conrrect 
with  the  drains,  outside  of  the  house,  and  if  it  is 
necessary  for  the  drain  to  pass  from  back  to  front 
of  the  house,  it  should  be  carried  round  outside. 
Where  it  is  unavoidable  that  the  drain  pass  be- 
low the  house,  the  utmost  care  should  be  exer- 
cised in  its  laying  and  joirrting.  It  ought  to  be 
laid  in  cement,  and  at  appropriate  intervals 
access  chambers,  provided  with  air-tight  covers 
should  be  provided,  so  that  Avhenever  necessary 
the  drain  could  be  inspected  or  cleaned,  without 
unnecessary  disturbance.  It  is  not  unusual  to 
find  a drain  altogether  outside  of  a house  and 
yet  practically  opening  into  it  at  the  basement, 
because  of  a rain-water  pipe  carried  under  the 
floor  space  to  join  the  drain.  As  the  pipe  is 
only  to  carry  rain-water,  probably  no  great 
pains  have  been  expended  on  its  junctions,  and 
perhaps  it  joins  the  main  drain  directly,  with- 
out the  intervention  of  a trap,  with  the  notion 
of  serving  as  a ventilating  pipe  for  the  drain. 
The  result  of  the  whole  arrangement  is  that  the 
warm  air  of  the  house  sucks  sewage  gas,  direct 
fiom  the  drain,  through  the  defective  joints  of 
the  pipe,  as  it  passes  beneath  the  basement, 
and  the  drain  is  literally  being  ventilated  into 
the  house. 

Common  Defects  in  House  Drainage. 
Defects  in  the  Soil-pipe. — It  has  already  been 
noted  that  it  is  a serious  error  to  carry  the  soil- 
pipe  through  the  interior  of  the  house,  if  it  is 
at  all  possible  to  carry  it  outside.  It  is  often 
made  to  pass  through  rooms,  pantries,  larders 

c.,  which  ought  not  to  be  permitted.  It  is 
requently  not  ventilated  at  all,  or  is  venti- 
ated  only  by  a pipe  of  much  smaller  diameter 
than  the  soil-pipe  itself.  Sometimes  tlie  rain- 
water pipe  is  made  to  serve  as  a ventilatino- 


shaft  for  the  soil-pipe,  and  it  may  terminate  at 
the  eaves  in  close  proximity  to  a window,  through 
which  its  foul  air  may  be  discharged  into  the 
house.  If  we  summarize  defects  of  workman- 
ship in  the  kind  of  pipe  used,  in  the  making  of 
joints  &c.,  and  the  dangers  arising  because  of 
want  of  disconnection  between  tlie  soil-pipe  and 
the  main  drain,  defects  already  incidentally 
alluded  to  in  noting  the  correct  methods  of  ar- 
ranging for  the  soil-pipe,  there  remains  yet  one 
frequent  source  of  mischief.  The  cistern  from 
which  the  flushing  water  for  the  closet  is  de- 
rived is  also  frequently  the  same  cistern  from 
which  water  for  the  domestic  purposes  of  the 
household  is  obtained.  The  cistern  is  provided 
with  an  overflow-pipe,  and  this  pipe  is  not  un- 
commonly connected  with  the  soil-pipe,  so  that 
the  soil-pipe  may  actually  be  ventilated  into  the 
water,  which  is  subsequently  used  for  cooking 
and  drinking  purposes.  The  closet  ought  to  be 
provided  with  a cistern  for  itself,  and  its  over- 
flow-pipe ought  to  be  made  to  discharge  into 
the  open  air. 

Defects  connected  with  Waste  Pipes. — 
Waste  pipes  are  very  frequently  made  to  enter 
the  soil-pipe  untrapped,  or  they  join  a rain-water 
pipe,  which  has  a direct  connection  with  the 
main  drain.  The  rain-water  ])ij)e,  in  such  a 
case,  is  supposed  to  act  as  a means  of  escape  of 
foul  air  from  the  drain,  but  the  arranofement 
almost  ensures  the  entrance  of  gases  from  the 
drain  into  the  house.  Moreover  rain-water 
pipes  are  quite  usually  carried  down  inside  a 
house  between  the  outer  wall  and  the  plaster, 
and  if  their  joints  are  defective,  as  they  almost 
always  are,  not  only  is  foul  air  drawn  into  the 
house,  but  in  the  case  of  storm,  when  the  pipes 
are  running  full  or  may  be  partially  blocked, 
water  also  escapes  between  the  walls. 

Defects  to  be  looked  for  in  drains  are 
numerous.  Improper — porous  — material  is 

employed;  joints  are  badly  effected;  sometimes 
one  pipe  is  simply  shoved  into  another,  no 
cement  being  employed ; if  a piece  of  rock  is 
being  crossed  in  the  bed  of  the  drain,  a lazy 
workman  may  chip  off  a piece  of  the  pipe  socket 
to  avoid  chiselling  out  a piece  of  the  rock;  a 
hole  may  have  been  driven  into  the  pipe  for 
inspection  purposes,  and  subsequently  covered 
only  with  a slate;  the  soil  may  have  subsided 
causing  cracking  of  the  drain ; or  the  house 
may  have  settled  and  the  drain  may  have  been 
crushed,  for  want  of  a protecting  arch  where 
it  passed  through  the  wall.  In  all  these  ways 
material  may  be  permitted  to  soak  into  the  soil, 
the  emanations  ultimately  reaching  the  house. 
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[Sect.  IV. 


The  soil-pii)e,  drain,  and  main  sewer  may  he  in 
direct  connection  with  one  another,  no  trap  in- 
tervening. 

What  has  been  said  as  to  the  means  of  pre- 
venting drains  polluting  a dwelling  and  the 
usuiil  departures  from  sound  methods  is  illus- 
trated by  the  two  following  figures. 

How  a House  Ought  Not  to  be  Drained  is 
illustrated  in  Plate  IX“,  which  exhibits  a })lan 
of  a self-contained  house  or  villa.  Fig.  1 shows 
the  ground-plan  and  fig.  3 a section.  The  re- 
ference letters  are  the  same  in  both,  d d d D is 
the  main  drain  which  jmsses  from  front  to  back 
underneath  the  hoiise.  It  is  partly  made  of  fire- 
clay pipes,  and  pai’tly  a brick-built  drain.  It 
terminates  in  a cesspool  c built  of  brick,  which 
is  provided  with  a dipstone.  The  faults  of  this 
uiTangement  are:  (1)  The  drain  runs  under  the 
house  and  the  house  gets  the  full  benefit  of  any 
and  every  leakage  that  occurs  ; (2)  the  earthen- 
ware pipes  forming  the  fj'ont  part  of  the  drain 
are  simply  pushed  into  one  another  with  no 
properly  cemented  joints;  (3)  the  curve  in  front 
is  not  effected  by  curved  pipes  but  by  straight 
pipes,  the  flow  from  one  pij)e  to  the  other 
will  be  impeded,  and  the  drain  is  apt  to  be 
blocked;  besides,  the  leakage  will  be  very  great; 
(4)  the  walls  of  the  drain  throughout  are  })orous 
and  leakage  into  the  soil  will  occur  all  along, 
sewage  emanations  being  drawn  from  the  soil 
into  the  house  owing  to  its  warmth ; (5)  the 
cesspool  acts  simply  as  a retainer  of  foul  putre- 
fying material,  leakage  also  occurring  and  being 
meant  to  occur  from  it ; (6)  the  dipstone  does 
not  impede  the  backward  passage  of  foul  air, 
for  foul  gas  is  generated  on  the  house  side  of  it 
as  well  as  on  the  sewer  side,  and  the  dipstone  is 
so  placed  as  to  be  perfectly  useless  (see  fig.  3). 
The  house  pipes  are  thus  in  direct  connection 
with  the  sewer ; (7)  the  drain  has  no  proper  fall; 
(8)  the  drain  passes  through  the  foundation 
wails  (at  F,  fig.  3)  without  any  precaution  to 
prevent  damage  through  subsidence. 

From  the  main  drain  branches  pass  off  to 
various  apartments.  Beginning  near  the  cess- 
pool, the  first  branch,  1,  is  partly  a brick-built 
pipe  passing  in  under  the  wa.shing-house  floor, 
and  ending  under  a grating  (a,  fig.  1)  for  the 
removal  of  surface  water.  The  pipe  from  tlie 
tubs  passes  directly  into  this  branch.  I he 

faults  here  are  threefold:  (1)  This  branch 
passes  directly  into  the  main  drain  and  thus 
leads  off  sewer  gas  straight  into  the  house;  (2) 
the  wash-tubs  and  surface  grating  communi- 
cate directly  with  the  branch,  untrapped,  and 
(3)  the  mode  of  junction  of  the  pipe  from  the 


tubs  with  the  branch  is  one  which  tends  to  en- 
coiu'age  deposit  occurring  in  the  branch.  The 
second  branch  from  the  main  drain  is  a rain- 
water pipe,  22'  2"  {fig.  3),  which  passes  u})  the 
e}id  of  the  house  and  has  a branch  opening 
under  the  window  w,  for  running  off  the  rain- 
water from  the  roof,  ii,  while  it  terminates  at 
the  eaves  at  2",  near  the  upper  jiart  of  the  same 
window.  The  fault  here  is  serious,  for  this  jiij^e 
being  in  direct  connection  with  the  main  drain 
acts  as  a blow-off  for  foul  gas  which  it  dis- 
charges beneath  and  in  a dine  with  the  top  of 
the  window.  Any  time  the  window  is  open 
sewage  gas  will  gain  access  to  the  house  from  it. 

Branch  3 goes  to  the  long  hopper  closet,  a 
bad  form  of  closet.  (See  p.  717.)  It  is  faulty 
besides  (1)  in  that  the  trap  is  not  ventilated, 
and  (2)  the  jdpe  from  the  w.c.  enters  the  drain 
in  a direction  against  the  ciirrent  (see  fig.  1),  and 
thus  excreta  will  always  be  retained  in  the  pijie. 

Branch  4 (shown  in  fig.  1,  though  not  seen  in 
fig.  3,  because  of  the  position  of  the  section) 
is  the  waste-pipe  from  a bed-room  basin.  Its 
faults  are  (1)  its  direct  connection  with  the  drain 
causes  it  to  lead  off  sewage  gas  into  the  bed- 
room ; (2)  leaky  joints  make  it  a more  certain 
conductor  of  foul  air  into  the  house ; (3)  it  is 
ventilated  by  a pipe  opening  into  the  Hue  of 
the  bed-room  lirej)lace.  In  warm  weather,  when 
no  fire  is  on,  and  when  the  atmosphere  of  the 
room  is  cooler  than  that  of  the  outside  air, 
there  will  be  a down  current  of  air  into  the 
room,  and  this  will  carry  with  it  the  foul  air 
from  the  pipe. 

Branch  5 leads  to  a scullery  sink.  (1)  It  also 
is  in  direct  connection  with  the  di’ain ; (2)  the 
only  protection  against  the  entrance  of  foul  air 
from  the  drain  is  the  leaden  trap  (fig.  3);  but  it 
has  been  i)ulled  out  of  shape  by  the  workman 
when  the  joint  was  made,  and  the  water  no 
longer  stands  high  enough  to  act  as  a seal ; (3) 
the  scullery  sink  is  so  placed  that  tlie  servants’ 
back  is  always  to  the  light;  tlie  sink  is,  there- 
fore, dark. 

Branch  6 is  the  soil-jiipe.  It  is  connected 
{fig.  3)  with  a pan-closet  and  receives  also  the 
waste  from  the  bath  (b),  while  it  is  continued  to 
the  roof  to  act  as  a ventilating  pipe,  and  also 
as  a rain-water  pipe  (G")  for  the  roof,  while  it 
receives  the  overflow  pipe  (6')  fiom  the  cistern, 
this  })i])e  being  connected  merely  by  a slip-joint. 
The  evils  of  this  arrangement  are  enormous. 
(1)  The  soil-pi])e  is  practically  unventilated  for 
no  fresh  air  can  enter  the  main  drain  to  sweep 
up  the  pipe;  (2)  The  w.c.  is  of  the  worst  pattern, 
the  pan  w.c.  (see  p.  717);  (3)  the  bath  waste 
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enters  tlie  D trap  of  the  w.c.,  which  is  certain 
always  to  he  foul,  and  thus  the  waste-pipe 
simply  leads  olf  the  foul  air  of  the  trap  into  the 
apartment;  (4)  it  is  a great  mistake  for  the 
continuation  of  the  soil-pipe  to  he  made  a rain- 
pipe,  the  risks  of  blocking  being  serious;  (5) 
the  water  of  the  cistern  is  certain  to  he  polluted 
by  gas  escaping  up  the  overflow  pipe,  which 
also  secures  that  the  soil-pipe  shall  he  venti- 
lated, not  into  the  open  air  but  into  the  air  of 
the  house. 

The  trap  T is  an  excellent  illustration  of  the 
foolish  way  in  which  traps  are  sometimes  em- 
ployed. It  is  placed  under  the  house  floor,  so 
that  it  is  impossible  to  make  it  a ventilating 
trap.  It  simply  acts  as  a detainer  of  the  excreta 
coming  down  the  soil-pipe,  so  that  instead  of 
that  material  being  swept  out  of  the  house  as 
quickly  as  possible  it  is  detained  for  a longer  or 
shorter  period  in  the  trap,  and  it  prevents  the 
possibility  of  any  current  of  fresh  air  passing 
through  the  drain. 

Branch  7 is  for  a rain-water  pipe,  but  the 
pipe  falls  short  of  the  entrance  to  the  drain,  and 
a constant  soak  age  of  the  soil  occurs  from  water 
missing  the  drain,  while  sewage  gas  pours  into 
the  soil  from  the  open  drain. 

Branch  8 is  a rain-water  pipe,  defective  be- 
cause (1)  of  its  direct  connection  with  the  drain, 
and  (2)  because  it  terminates  below  a window 
in  tlie  gable. 

How  a House  Ought  to  be  Drained  is  illus- 
trated in  Plate  IX*.  The  u]3per  figure  shows  the 
ground-plan,  the  lower  a section.  It  represents 
the  same  villa  as  Plate  IX“.  The  chief  features 
of  the  system  there  shown  are  these : I.  The 
drains  are  all  outside  the  house,  and  all  house 
pipes  are  carried  outside  the  walls  as  speedily 
as  possible;  II.  there  is  no  pipe  for  the  removal 
of  waste  water  in  direct  connection  with  any 
drain;  III.  the  soil-pipe  is  kept  entirely  separate 
from  the  rain  and  waste  pipes,  the  two  systems 
being  disconnected  from  one  another  by  means 
of  ventilating  traj^s. 

Let  us  study  these  figures  to  understand  how 
these  things  are  managed.  We  shall  begin  with 
the  outfall  to  the  main  sewer  o,  which  is  a 6-iuch 
glazed  earthenware  pipe,  with  joints  caulked 
and  cemented.  The  first  thing  to  notice  is  the 
ventilating  trap  (vt^),  a 6-inch  trap  of  the 
Luchan  type  (Fig.  284).  This  traj)  at  once  dis- 
connects the  whole  of  the  house  drainage  from 
fbe  common  sewer.  Entering  that  trap  there 
are  two  drains,  s and  s D^. 

SD  is  a glazed  earthenware  pipe  drain,  6 
inches  in  diameter,  joints  being  caulked  and 


cemented.  Communicating  with  it  are  three 
different  house-pipes,  namely  the  soil-pipe 
from  the  upstairs  av.c.,  the  waste-pijje  from  the 
scullei_)  sink,  and  the  rain-water  pipe,  carrying 
oft  the  lain- water  from  the  roof  and  receiving 
also  the  waste  water  from  the  bath.  The.se 
arrangements  are  shown  in  dotted  lines  in  fi(j.  3; 
in  dotted  lines  because  a section  such  as  is  re- 
presented in  the  figure  would  not  actually  dis- 
play them. 

Taking  the  soil-pipe  first,  observe  (1)  that  it 
passes  right  up  to  open  above  the  roof,  tapering 
out  as  it  opens  (sp,/_y.  3)-  (2)  that  the  w.c.  is 
trapped  (t)  before  it  enters  the  soil-jiipe,  and 
that  the  trap  has  a pipe  (v)  passing  off  its  highest 
outer  point  into  the  soil-jupe  so  that  the  air 
current  through  the  soil  - jiipe  prevents  any 
accumulation  of  gas  on  the  soil-pipe  side  of  the 
trapping  water ; (3)  that  no  waste  or  rain  jiijie 
enters  the  soil-pipe ; (4)  that  the  w.c.  is  of  the 
Bramah  type;  and  (5)  that  the  w.c.  has  a special 
cistern  (c^)  for  flushing  water,  and  has  no  connec- 
tion with  the  cistern  (c^)  supplying  the  house 
with  water  for  domestic  purposes.  Observe 
lastly  that  the  soil-pipe  is  continuous  Avith  a 
drain  which  has  no  direct  connection  with  anv 
other  house-|)i])e,  all  waste  or  rain-water  pipes 
in  communication  being  cut  olf  from  direct  con- 
nection by  ventilating  traps.  It  should  be  noted 
that  apart  from  the  trap  connected  with  the 
w.c.  there  is  no  trap  Avhatever  on  the  soil-pipe 
or  the  drain  it  joins,  till  Ave  reach  the  discon- 
necting trap  VTb  The  result  is  that  air  enter- 
ing the  inlet  grating  of  a^t^  (see  fi.g.  1)  passes 
right  up  the  drain  sd^,  and  escapes  at  the  top  of 
the  soil-pipe  above  the  roof,  so  that  there  is  a 
constant  curi'ent  of  fresh  air  through  the  drain 
and  soil-pipe.  This  is  a preferable  arrangement 
to  having  a ventilating  trap  on  the  soil-drain, 
at  the  point  maiked  X,  for  example,  near  to 
some  of  the  house  windows,  provided  the  length 
of  drain  before  the  A^entilating  trap  a"T^  is  reached 
be  not  too  great.  If,  hoAvever,  this  distaiice  Avere 
great,  say  more  than  30  feet,  a A’entilating  trajj 
might  be  interposed  sooner,  provided  it  Avere  out 
of  the  Avay  of  Avindows.  Next  let  the  scullery  ar- 
rangements be  noticed.  The  sink  (.s)  is  brought 

O 

over  to  the  AvincloAv  space  {fig.  1).  Its  AA^aste- 
pipe  AA'  p is  trapped,  and  opens  outside  immedi- 
ately under  the  grating  of  a grease-box  {on, figs. 

I and  3),  the  outfloAV  from  Avliich  joins  the  soil- 
drain. 

Thii-dly,  the  i-ain-pipe  from  the  roof,  R r,  is 
disconnected  from  the  di'ain  by  a Hart  trap, 

II  T (see  Fig.  285).  This  rain-Avater  pipe  receives 
the  Avaste  from  the  bath  B,  the  AAaste^pipe  being 
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trapped  (t)  before  it  enters  the  rain-water  ])ipe 
{see  Jig.  S). 

Returning  to  the  ventilating  trap,  v t',  let  us 
follow  the  drain,  sn^.  It  is  a 4-inch  glazed 
earthenware  pipe.  (1)  It  passes  straight  into 
the  servants’  w.c.,  wliich  is  a wash-out  closet, 
and  (2)  it  is  continued,  outside  the  house  (s  p^, 
Jig.  3),  right  up  to  open  above  the  roof  as  did 
the  other;  (3)  the  pipe  from  the  w.c.  is  trapped, 
and  the  trap  has  a ventilating  pipe,  t,  leading 
into  the  soil-pipe.  This  closet  is  also  sujiplied 
with  a separate  cisteim. 

This  drain  (s  D^)  receives  two  main  branches, 
one  opening  on  the  right,  the  other  on  the  left 
{Jig.  1).  A very  short  way  on,  however,  each 
of  these  branches  is  cut  off  from  direct  communi- 
cation with  the  soil-pipe  drain  by  a ventilating 
trap,  V and  v t^.  The  right  branch  has  two 
divisions,  one  (1)  is  a pipe  removing  waste  water 
from  the  washing-house  tubs  and  washing-house 
floor,  and  the  other  (2)  carrying  rain-water  from 
the  washing-house  roof.  The  waste  from  the 
tubs  is,  however,  trapped  just  under  the  tubs 
(see  Jig.  3),  and  the  pipe  running  off  the  water 
from  the  floor  communicates  with  the  floor 
through  a syphon  trap  {sT!,Jig.  1).  Moreover, 
the  trap  of  the  tubs  is  supplied  with  a 1^-inch 
ventilating  pipe  carried  to  the  roof.  The  rain- 
water pipe  has  no  trap  apart  from  the  ventilat- 
ing trap  VT^,  and  thus  a free  current  of  air 
from  the  inlet  grating  of  that  trap  is  allowed 
right  up  the  rain-water  j)ipe. 

The  branch,  rd,  to  the  left  {Jig.  1)  is  cut  off 
from  the  soil-pipe  drain,  by  the  ventilating 
trap  V T^.  It  receives  tw'O  rain-pipes  from  the 
roof  R P^,  R P-^,  which  are  not  trai)ped  at  their 
base,  and  it  also  receives  a waste-pipe,  wp. 
This  is  the  waste-pipe  carrying  off  the  waste 
from  the  bed-room  basin,  which  in  Plate  IX“  is 
shown  as  branch  4 and  was  ventilated  into  the 
bed-room  flue.  It  is  in  Plate  IX*  continued  to 
the  roof  as  a rain-water  pipe.  In  the  bed-room 
the  waste  would  be  trapped  under  the  basin, 
and  from  the  trap  a ventilating  pipe  would  be 
carried  to  join  the  upward  continuation  of  the 
pipe.  For  additional  security  this  combined 
waste  and  rain  pipe  opens  at  its  base  into  a 
Hart  trap  (ii  t)  {Jig.  1,  Plate  IX®). 

To  this  description  of  the  two  plates  one 
need  only  further  add  that  the  soil-pi])es,  in 
the  properly  constructed  drainage  system,  are  all 
heavy  cast-iron  pipes,  with  caulked  and  leaded 
joints,  that  the  inside  traps  are  made  of  drawn 
lead,  the  pipes  ventilating  the  traps  are  drawn 
lead  pipes,  inch  in  diameter,  any  junctions 
being  effected  by  means  of  wiped  joints.  The 


drains,  as  already  noted,  are  all  of  glazed  earthen- 
ware with  joints  properly  cemented. 

Plate  IX“  shows  also  the  space  for  coals  and 
ashes  opening  into  the  washing-house,  and  thus 
in  free  communication  with  the  air  of  the  house. 
Plate  IX®  shows  this  remedied  by  the  com- 
munication with  the  house  being  built  up,  and 
direct  openings  to  the  outside  being  substituted. 

Testing  Drains. — There  are  several  methods 
adopted  for  determining  the  soundness  of  a 
drainage  system.  One  of  these  methods  consists 
in  pouring  oil  of  peppermint,  or  other  volatile 
strong-smelling  substance,  mixed  with  hot  water, 
down  the  soil-pipe  from  its  opening  above  the 
roof,  and  searching  in  and  outside  the  house  for 
any  place  where  the  smell  of  the  oil  indicates 
a fault.  Sulphur  may  be  burned  on  the  house 
side  of  the  disconnecting  trap;  and  if  any  escape 
into  the  house,  its  presence  will  be  detected  by 
the  smell,  and  the  existence  and  position  of  the 
leakage  will  be  thus  indicated.  The  common 
method  in  use  is  the  smoke  test.  Oily  waste, 
sometimes  sprinkled  with  sulphur,  is  burned 
in  a covered  box  communicating  with  the  drain, 
or  if  the  system  is  trapped,  with  the  house 
side  of  the  trap.  By  means  of  a fan  turned 
by  a handle,  or  a small  bellows  fitted  to  the 
apparatus,  air  is  diiven  into  the  box  and  the 
smoke  driven  into  the  pipes.  If  any  leak  exists 
the  smoke  will  readily  gain  access  to  the  house 
and  be  detected  by  the  smell.  When  the  pipes 
are  filled  with  the  smoke  so  that  it  issues  from 
the  openings  above  the  roof,  these  are  usually 
blocked,  and  the  air  continues  to  be  forced  into 
the  pipes.  Smoke  is  in  the  pipes  at  pressure 
and  a leak  is  readily  detected.  The  doors  and 
windows  of  the  house  should  be  kept  closed,  to 
confine  any  escaping  fumes  to  the  apartment 
into  which  they  enter,  so  that  the  locality  of 
the  leak  may  be  more  readily  found.  Another 
method  consists  in  blocking  the  drain  at  some 
point  outside  of  the  house  or  at  the  outflow  end 
of  tlie  trap,  and  running  water  into  the  pipes 
from  sinks,  baths,  closets  &c.  till  the  pipes  are 
full.  The  pipes  should  remain  full,  but  if  they 
leak  the  level  of  the  water  will  fall,  and  the 
amount  of  leakage  may  be  estimated  by  the 
water  it  is  needful  to  keep  running  to  maintain 
the  level.  The  appearance  of  wetness  in  walls 
&c.  will  indicate  where  the  leakage  is  occurring. 

Flushing  of  Drains. — To  keep  drain-pipes  as 
clean  and  free  as  possible  from  deposit,  frequent 
flushing  with  water  is  needful.  The  larger  the 
body  of  water  with  which  this  is  done  the  better. 
A constant  dribble  of  water  is  not  nearly  so 
effective  as  an  occasional  rush  of  a large  quantity. 
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In  all  liouses  there  is  a continual  flow  of  waste 
water  from  wash-hand  basins,  baths,  rain-water 
pipes  &c.  which  is  not  very  effective  for  clean- 
sing purposes,  as  it  ordinarily  is  allowed  to 
escape,  but  which  if  collected  and  allowed 
periodically  to  escape  in  a body  into  the  pipes 
would  flush  them  veiy  thoroughly.  Such  water 
might  be  collected  in  a tank  in  connection 
with  the  drains  and  might  be  supplied  with 
a self-acting  arrangement,  which,  when  the 
tank  was  full,  would  cause  the  water  to  be  dis- 
charged into  the  pipes  till  the  tank  was  empty, 
when  the  communication  would  be  closed  till 
the  tank  was  again  full.  A considerable  num- 
ber of  tanks  have  been  patented  for  this  purpose, 
of  which  Field’s  is  one  of  the  best  known.  It 


Fif:.  292. — Field’.s  Flushing  Tank. 

A,  Tank,  b,  Trapped  inlet,  c,  Ventilating  pipe,  n n,  Syphon. 

I,  Strainer  for  grease  &c.  f,  Discharging  trough,  o,  Outlet  to  drain. 

is  illustrated  in  Fig.  292.  It  is  a tank  fixed 
underground,  the  feed  of  which  may  be  supplied 
with  rain-water,  or  bath  waste,  or  by  means  of 
a tap  direct  from  the  main.  Towards  one  end 
is  fitted  a syphon  arrangement,  dd,  one  limb  of 
which  is  long  and  opens  below  into  water  of 
the  trap,  F.  This  limb  rises  to  the  height  of  the 
top  of  the  tank  and  then  bends  over,  passing 
down  into  the  tank  to  open  not  far  from  the 
bottom.  As  the  inflowing  water  rises  in  the 
tank,  it  also  rises  in  the  inner  limb  of  the 
syphon  till,  when  the  tank  is  full,  it  reaches 
the  bend  at  the  top,  over  which  it  passes.  The 
syphon  action  is  thus  automatically  started  and 
the  water  continues  to  flow  out  by  the  syphon 
till  the  water  in  the  tank  is  brought  down  to 
the  level  of  the  opening  of  the  inner  tube.  The 
tank  is  in  short  rapidly  almost  emptied,  and  the 
body  of  escaping  water  effectually  flushes  the 
drain.  As  soon  as  the  water  in  the  tank  falls 
below  the  level  of  the  opening  of  the  inner 
tube,  air  enters,  and  the  syphon  action  stops. 
The  tank  again  begins  to  fill  and  the  water  con- 
tinues to  rise,  till  the  syphon  is  again  set  in 
action  by  the  water  reaching  the  level  of  the  bend 


of  the  syphon.  Beyond  the  trap  the  outflow  pipe 
enters  the  drain,  o,  and  the  trap  prevents  the 
backward  passage  of  sewage  gas  into  the  tank. 

It  is  now  necessary  to  inake  a few  references 
to  some  of  the  interior  arrangements  for  the 
disposal  of  waste. 

The  Water-closet  first  of  all  demands  our 
attention.  The  old  form  of  water-closet,  now 
universally  condemned  but  still  to  be  found  in 
houses,  is  shown  in  Plate  IX“,/^.  4.  It  is  placed 
here  as  a useful  example  of  defects  to  be  avoided. 
It  is  called  the  Pan  Closet.  The  basin,  b,  is  the 
part  visible,  the  other  portions  being  concealed 
beneath  the  seat.  At  the  outlet  of  the  basin  is  the 
pan,  p,  lowered  by  raising  the  handle,  by  which 
means  also  the  inflow  of  water  is  occasioned 
from  the  cistern  above,  which  washes  out  the  soil. 
The  basin  opens  into  the  container  c,  and  that 
opens,  by  the  pipe  shown,  into  the  d trap,  which 
again  leads  into  the  soil-pipe.  Now  the  inside 
of  the  container, as  is  evident  from  the  figure,  will 
be  continually  coated  with  excrement  splashed 
up  upon  it,  which  no  amount  of  flushing  can 
remove.  The  d trap  is  also  certain  to  be  con- 
stantly foul  from  the  same  cause.  Thus  the 
trap  and  container  are  always  full  of  fold  air, 
delivered  into  the  house  every  time  the  handle 
is  pulled  up.  It  is  the  shape  of  the  closet  which 
makes  it  bad.  It  does  not  matter  of  what  ma- 
terial it  is  made,  it  is  not  possible  to  keep  it 
clean. 

The  chief  thing  to  be  desired  then  in  a water- 
closet  is  a form  which,  by  its  very  shape, 
guarantees  the  effectual  scouring  off  from  every 
part  of  it  of  every  particle  of  adherent  excre- 
ment. The  pipe  leading  from  the  tray  or  safe 
for  carrying  away  any  water  that  may  overflow 
is  usually  made  to  open  into  the  trapping  water, 
and  thus  it  ventilates  the  trap  into  the  house. 
It  has  been  found  opening  directly  into  the  soil- 
pipe,  and  thus  leading  off  foul  gases  from  the 
soil-]iipe  into  the  house.  It  ought  however  to 
be  taken  through  the  wall  to  the  outside,  being 
provided  with  a flap-valve  to  prevent  entrance 
of  cold  air. 

The  Hopper  Closet  shown  in  Plate  IX"', 

2,  is  another  form  condemned  for  a sindlar 
reason  : it  does  not  admit  of  the  flushing  water 
cleansing  every  portion  of  its  interior,  and  a 
great  deal  of  material  is  likely  to  be  retained  in 
the  syphon-trap  shown  below  s T. 

Wash-out  Closets. — There  are  now  in  the 
market  many  forms  of  water-closets  which 
avoid  the  defects  which  have  been  noted.  They 
are  commonly  made  of  some  kind  of  earthen- 
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ware,  the  basin  and  the  trap  beneath  being  all 
in  one  piece.  Fig.  2 of  Plate  IX*,  shows  one 
of  these  kinds  where  T is  the  trap,s  leads  into  the 
soil-pipe,  and  v is  a ventilating-pi{)e.  By  means 
of  this  pipe  if  the  soil-pipe  communicates  with 
a disconnecting  trap,  and  the  soil-pipe  is  open 
to  the  roof  there  is  a guarantee  of  a constant 
current  of  fresh  air  preventing  any  accumula- 
tion of  foul  air  in  the  trap. 

The  Valve  Closet  or  Bramah  Closet  shown 
in  Plate  IX*,  fig.  4,  is  one  which  meets  with 
commendation.  The  tigure  also  illustrates  how 
it  ought  to  be  connected  with  the  trap  t.  The 
safe  placed  on  the  floor  to  receive  any  water 
which  escapes  over  the  basin,  should  be  provided 
with  a waste-pipe,  passing  directly  outwards  and 
opening  in  the  outer  air.  The  external  opening 
ought  to  be  provided  with  a flapper  to  prevent 
the  inrush  of  cold  air. 

Flushing  Water. — A good  form  of  closet  being 
secured  and  properly  set  up,  the  next  thing  is 
to  see  that  a full  supply  of  flushing  water  is 
provided.  This  depends  upon  the  size  of  the 
service-pipe.  The  supply  ought  to  be  sufficient 
to  fill  the  overflow-pipe  o {fig.  Blate  IX*) 
every  time  the  handle  is  drawn. 

The  Connection  of  Water-closet  and 
Cistern  demands  attention.  The  cistern  is 
certainly  provided  with  an  overflow-pipe,  and 
the  important  question  is  where  does  that  over- 
flow-pipe go  to.  It  is  probable  that  it  enters 
the  soil-pipe,  or  the  water-closet  trap,  or  passes 
directly  to  the  drain  itself.  In  such  an  event 
the  waste-pipe  is  simply  tapping  the  foul  air 
of  the  drain,  trap,  or  soil  pipe,  and  conduct- 
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Fig.  293. Arrangement  of  Waste-pipe  from  Scullery  Sinks. 

ing  it  into  the  house.  It  may  connect  with  the 
waste-pipe  of  the  bath,  wash-hand  basin  or 
scullery  sink ; and  to  all  of  these  connections 
there  is  the  same  objection.  In  cases  where  the 


house  is  not  supplied  with  water  for  domestic 
purposes  direct  from  the  main,  but  where  the 
same  cistern  supplies  the  watei-  to  be  used  for 
cooking  and  drinking  ])urposes,  the  evil  is  a 
double  one,  for  the  water  is  being  contaminated 
by  the  sewer  gas,  and  the  household  is  not  only 
breathing  a polluted  atmosphere  but  is  drink- 
ing polluted  water.  The  waste-pipe  ought  in 
all  cases  to  pass  to  the  outside  and  open  in  the 
open  air.  No  cistern  supplying  water  for  do- 
mestic pur])oses  should  be  connected  with  any 
water-closet,  or  other  arrangement  for  the  re- 
moval of  exci’eta.  Where  the  water  su])ply  is 
provided  from  a cistern,  the  closet  ought  to  be 
siqqflied  by  a separate  cistern,  which,  if  it  must 
be  supplied  from  the  main  cistern,  may  be 
by  a disconnecting  method  which  si 
against  any  contamination  of  the 
water. 

Sinks. — The  sink  requiring  special  attention 
to  be  paid  to  it  is  the  scullei-y  or  kitchen  sink, 
for  into  it  there  passes  a large  quantity  of 
greasy  material,  which  readily  adheres  to  the 
inside  of  the  pipes,  to  the  sides  of  the  tx’aps,  and 
to  the  walls  of  the  drain,  and  which  in  large 
establishments  will  clog  up  the  di’ains  sooner 
or  later.  For  such  large  establishments  a grease- 
trap  is  necessary,  a trap  fixed  outside  the  house, 
into  wdiich  the  pipe  fi'om  the  sink  enters,  and 
of  which  the  outlet-pipe  to  the  drain  is  so 
arranged  that  the  grease  is  retained  and  col- 
lected for  periodic  removal.  Concerning  grease- 
traps  Eassie  says  they  are  required,  “ never  in 
cottages,  seldom  in  small  houses,  sometimes  in 
the  larger  dwellings  and  villas,  where  cook  and 
scullery-maid  reign  below  stall’s,  and 
always  in  houses  wdiere  the  number  of 
servants  outnumbers  the  family.  This 
is  a very  skeleton  definition,  but  it  is 
all  my  space  will  allow.  Where  a 
grease-collection  trap  is  necessary,  unless 
that  accommodation  be  rendered,  the 
underground  drains  will  choke  up,  and 
necessitate  their  being  opened  up  and 
cleaned  out.  The  need  for  a grease  cham- 
ber is  enhanced  when  the  culinary  uten- 
sils are  scoured  out  with  sand  at  the 
scullery  sink,  and  if  a chamber  be  not 
provided,  the  drain  will  clog  all  the 
sooner,  as  the  sand  does  not  get  to  the 
sewer,  but  becomes  embedded  in  the 
grease.”  Where  a grease  - collection 
is  not  necessary,  it  is  needful  only  to 
what  has  been  already  said  on  p.  713, 
that  the  sink  waste-pipe  should  not  open  into 
the  soil-pipe  but  have  a separate  house-pipe, 
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that  that  pipe  should  open  in  the  open  air 
either  over  or  immediately  under  the  grating 
of  a disconnecting  trap,  preferably  of  the  gully 
form,  by  which  any  sand  and  other  solid  waste 
may  be  intercepted,  lest  its  entrance  into  the 
drains  obstruct  them.  Such  an  arrangement  is 
shown  in  Fig.  293. 

Bath  and  wash-hand  basin  wastes  are  simi- 
larly treateil,and  all  are  tra])ped 
within  the  house  by  the  syphon 
trap  (s)  shown  in  Fig.  293.  The 
form  of  syjihon  for  sinks  con- 
nected with  kitchen,  scullery, 
wash-house,  &c.  ought  to  be  the 
access -syphon,  illustrated  in 
Fig.  294.  The  screw  in  the  bot- 
tom of  the  trap  permits  of  open- 
ing the  trap  for  the  removal  of 
any  retained  solids  which  cannot 
be  washed  away  readily. 

Grease  Traps  are  shown  in  Figs.  295  and 
296.  Owing  to  the  depth  of  the  lip  of  the  trap, 
the  layer  of  floating  grease  is  prevented  passing 
into  the  drain,  and  can  be  removed  at  intervals. 

It  has  been  ques- 
tioned whether,  pro- 
vided the  sink  waste 
is  provided  with  a 
system  separate 
from  the  soil-pipe, 
and  is  properly  dis- 
connected from  the 
drains,  as  shown  in  Fig.  293,  any  trajD  im- 
mediately under  the  sink  is  advisable,  and 
whether  it  is  not  rather  objectionable  from  its 
risk  of  retaining  decomposing  materials,  grease, 
soap-suds,  and  the 
like.  If  the  waste- 
pipe  were  to  pass 
directly  through  the 
wall  and  were  very 
short,  no  such  trap 
might  be  needed, 
but  it  is  needed 
where  the  sink  is 

any  distance  from  the  place  where  the  waste- 
pipe  opens,  and  where  the  waste-pipe  is  conse- 
quently of  some  length.  For  the  grease,  soap 
&c.  retained  in  the  pipes,  occasion  very  objec- 
tionable smells,  which  would  be  drawn  into  the 
house  by  its  warmth.  Where  the  pipes  are  of 
some  length,  indeed,  not  only  is  the  trvap  desir- 
able, but  it  is  also  advised  that  a ventilating  pipe 
be  led  off  from  the  outer  side  of  the  trap  and  be 
carried  to  the  roof,  so  that  a draught  of  fresh  air 
is  passed  through  the  pipe  to  keep  the  air  sweet. 


Fig.  296.— Grease-liox. 


Drainage  and  Water-supply. — Where  the 
water  is  su[)plied  from  mains  there  is  little  risk 
of  pollution  from  drainage.  Care  ought,  how- 
evei’,  to  be  taken  that  the  service-pipes  are  not 
in  proximity  to  the  drains,  and  hot-water  pipes 
ought  not  to  pass  through  the  house  alongside 
of  cold  service-])ipes,  causing  the  heating  of  the 
cold  water.  Attention  oiight  to  be  given  to  the 
position  of  the  cistern  provided  in  connection 
with  boilers  for  heating  water  for  domestic 
purposes.  Such  cisterns  are  usually  placed  in 
out-of-the-way  corners,  covered  in  and  never 
examined  as  to  their  cleanness.  It  is  too  com- 
mon, according  to  Eassie,  to  find  it  placed  in 
the  darkest  corner  of  the  commonest  stowaway 
cupboard,  with  its  overflow  pipe  connected  with 
the  drain.  “ On  one  occasion,”  he  says,  “ in  a 
large  town  house  in  the  west  of  London,  the 
servants  complained  that  the  hot  water  drawn 
from  the  tap  at  the  kitchen  jamb  tasted  badly, 
and  was  of  the  colour  of  weak  tea,  which  was 
no  wonder,  for  an  exploration  of  the  feed  cistern 
in  the  cupboard  led  to  the  removal  of  several 
basins  full  of  drowned  black  beetles,  in  all  stages 
of  dismemberment.” 

Whenever  the  water-supply  is  obtained  from 
wells,  great  precaution  must  be  taken  that  the 
water  is  not  contaminated  by  sewage  before  it 
reaches  the  house.  Collections  of  dust,  refuse, 
and  rubbish  of  various  kinds  in  the  neighbour- 
hood of  the  well  are  cei’tain  to  lead  to  its  pollu- 
tion. For  the  water  from  the  heap  percolates 
into  the  soil  and  in  due  time  reaches  the  water. 
Cesspools  near  the  well  are  specially  to  be 
guarded  against.  Leaky  joints  in  the  drains, 
which  permit  the  escape  of  sewage,  are  also  a 
frequent  cause  of  contamination.  If  any  of  the 
drain-pipes,  instead  of  being  of  glazed  earthen- 
ware, are  made  of  porous  material,  leakage  into 
the  soil  occurs,  and  the  water-supply  of  the 
well  will  get  a full  share. 

Cisterns. — The  water-supply  of  the  house, 
when  derived  fi'om  a well  or  a stream,  may  be 
pumped  up  into  a cistern  in  the  house,  or  led 
thither  by  gravitation  if  the  source  be  higher 
than  the  house.  In  such  an  event  the  cistern 
exposes  the  water  to  pollution,  sui>posing  it 
may  have  escaped  previous  contamination. 
Cisterns  of  sawn  slate  are  to  be  jjreferred. 
Those  of  stone  or  brickwork  cemented  inside 
are  also  cleanly  and  useful.  Galvan ized-iron 
cisterns  are  unobjectionable.  Wooden  cisterns 
lined  with  lead  are  common.  The  risk  of  con- 
tamination of  the  water  with  lead  has  been 
spoken  of  on  p.  642.  An  insoluble  salt  of  lead 
is  soon  formed  which  coats  the  metal  and  pre- 
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vents  any  such  poisoning  of  the  water.  This 
should  never  be  scraped  olf.  When  the  cistern 
is  cleaned,  and  every  kind  should  be  periodically 
cleaned,  at  least  once  a year,  a scrub  with  a 
hard  brush  is  all  that  is  necessary.  Cisterns  of 
wood  only  should  never  be  employed,  because 
of  their  certainty  to  decay  aud  because  they 
afford  material  for  the  growth  of  low  forms  of 
vegetable  life.  Zinc- lined  cisterns  are  also 
objectionable.  When  the  cistern  is  lined  with 
lead,  if  the  water  has  been  retained  in  it  for 
any  time  unused,  thi'ough  the  house  being  shut 
up  for  example,  the  standing  water  should  be 
run  off  and  a fresh  supply  allowed  to  enter. 
Indeed  in  every  case  this  should  be  done. 

Cisterns  should  never  be  inside  the  roof 
space  of  a house,  but  whenever  possible  in  the 
open  air.  They  ought  to  be  covered  but  also 
ventilated.  The  trouble  of  cisterns  outside  is 
their  liability  to  frost.  This  may  be  greatly 
diminished  by  a proper  lining  of  wood,  or  by  a 
surrounding  space  filled  with  saw-dust,  or  by 
a lining  of  inodorous  felt.  The  overflow-pipe 
should  open  directly  into  the  open  air. 

Dry  Methods  of  Removing  Excreta. 

It  is  often  not  possible  to  I’emove  excreta 
from  dwellings  and  towns  by  water  carriage, 
either  because  the  water  is  not  at  hand,  or 
because  there  is  not  sufficient  fall  for  a due 
outflow  or  for  other  reasons.  Even  where 
water  carriage  is  possible  the  pollution  of 
streams  and  rivers,  which  it  usually  involves, 
makes  it  desirable  to  find  other  means.  Various 
other  methods  of  removal  have  therefore  been 
suggested  and  adopted.  The  refuse  solid  and 
liquid  may  be  received  in  tanks  and  boxes  and 
these  may  be  daily  removed  and  their  contents 
applied  as  manure  to  land.  The  land  must  be 
at  some  distance  from  dwellings,  how^ever,  and 
in  the  case  of  large  towns  the  expense  of  collec- 
tion and  cartage  becomes  great. 

The  Dry  System  of  removal  consists  in  mix- 
ing the  excrement  with  dry  earth,  ashes,  or 
other  material,  which  absorbs  moisture,  delays 
putrefaction,  and  prevents  smell.  The  mixture 
is  then  applied  as  manure  to  land.  It  is  neces- 
sary in  this  system  that  slop  water,  waste  water 
from  sinks  &c.  be  excluded  and  removed  in 
some  other  way.  For  schools,  country  houses, 
villages  and  small  towns,  it  is  a convenient 
and  desirable  method,  under  certain  conditions. 
These  are  that  sufficient  of  the  mixing  material 
be  provided,  in  a perfectly  dry  state,  to  cover 
up  the  excrement  and  absorb  the  watery  por- 


tions, that  the  mixture  is  frequently  and  regu- 
larly removed,  that  the  closet  is  in  a position  as 
separate  from  the  dwelling  as  j)Ossible,  and  that 
it  as  well  as  the  place  for  the  pan,  pail  or  other 
receptacle  is  properly  ventilated. 

Moule’s  System  is  the  proposal  of  the  Rev. 
Henry  Moule,  by  which  dry  earth  is  mixed 
with  the  excreta.  The  absorbing  power  of  dry 
earth  is  very  great,  and  the  mixture  is  quite 
inoffensive.  The  apparatus  required  for  this 
system  consists  of  a pail  to  receive  the  excreta, 
and  of  a hopper  which  holds  the  dry  earth. 
The  arrangement  is  such  that  when  the  handle 
of  the  closet  is  pulled  a proper  quantity  of 
earth  is  thrown  into  the  pail. 

Charcoal  or  various  deodorizing  substances 
may  be  substituted  for  the  dry  earth.  The 
earth  after  removal  may  be  prepared  for  use 
again  by  allowing  the  organic  matter  to  become 
destroyed  by  putrefaction  and  driving  off  the 
moisture  by  heat.  Fine  dry  cinders  may  also 
be  employed. 

In  Morrell’s  Arrangement  cindersare  thrown 
upon  an  opening  leading  to  a sieve  placed  in 
connection  with  a closet.  The  fine  ashes  pass 
through  the  sieve  and  ai’e  retained  till  by  a 
movement  of  the  seat  of  the  closet  a quantity 
is  thrown  upon  the  soil,  the  larger  ashes  pass 
over  the  sieve  to  a pail  placed  below. 

The  Goux  System  provides  a tub  “say  16^ 
inches  high  and  20  inches  at  its  greatest  dia- 
meter. Upon  the  bottom  of  the  tub  are  placed 
3 or  4 inches  of  refuse,  such  as  new  stable-litter, 
loft  sweepings,  stack  bottoms,  ferns,  shavings, 
saw-dust,  shoddy,  flax-dressings,  spent  tan,  or 
hops,  or  the  various  waste  materials  to  be  found 
in  the  town  or  country.  This  is  mixed  with  a 
little  soot,  charcoal,  gypsum,  or  other  deodorizer, 
for  the  piu’pose  of  lining  or  packing  the  tub. 
A mould  of  the  same  shape  as  the  tub,  but  six 
inches  less  than  the  internal  diameter,  is  placed 
upon  the  four  inches  of  absorbent  material  re- 
ferred to,  and  the  space  between  the  mould  and 
the  tub  is  packed  with  the  same  kind  of  refuse. 
One  boy  can  pack  eighty  tubs  in  an  hour,  and 
this  is  all  the  manipulation  required,  except  in 
I>lacing  and  removing  the  tubs  at  stated  times. 
The  absorbent  material  having  been  only  mo- 
derately pressed  down,  the  mould  is  withdrawn 
and  there  remains  a cavity  into  which  the 
dejections  fall,  the  liquid  parts  of  which  are 
taken  up  by  the  absorbents,  and  retained  by 
them  so  as  to  check  fermentation.” 

Such  dry  methods  are  only  applicable  on  a 
limited  scale,  the  preparation,  storage,  and 
transport  of  dry  eai’th  or  other  material,  and 
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the  removal  of  the  excreta,  involving  in  large 
towns  enormous  labour  and  expense,  while  it 
does  not  do  away  with  the  need  of  some  water- 
carrying system  for  the  removal  of  slop  and 
waste  water. 

Sanitary  Maxims. 

In  concluding  our  considerations  of  house- 
drainage,  we  may  put  the  most  important  points 
to  be  attended  to  in  brief  space,  in  the  fol- 
lowing maxims  selected  from  Mr.  Pridgin 
Teale : — 

1.  It  is  the  duty  of  every  householder  to 
ascertain  for  himself  whether  his  own  house 
be  free  or  not  from  well-known  dangers  to 
health. 

2.  As  a rule  the  soundness  of  the  sanitary 
arrangements  of  a house  is  taken  for  granted 
and  never  questioned  until  drain-begotten  ill- 
ness has  broken  out.  In  other  words  we  employ 
illness  and  death  as  our  drain-detectives. 

3.  Whenever  gas  from  sewers  or  the  eman- 
ations from  a leaking  drain,  a cesspool,  or  a 
fouled  well,  make  their  way  into  a house,  the 
inmates  are  in  imminent  danger  of  an  outbreak 
of  typhoid  fever,  diphtheria,  or  other  febrile 
ailments,  classed  together  under  the  term  zy- 
motic, not  to  speak  of  minor  illness  and  de- 
pressed vitality,  the  connection  of  which  with 
sewer  gas  is  now  fully  established.  Sewer  gas 
enters  a house  most  rapidly  at  night,  when 
outer  doors  and  windows  are  shut,  and  is  then 
perhaps  most  potent,  in  contaminating  the  meat, 
the  milk,  and  the  drinking  water,  and  in  poi- 
soning the  inmates. 

4.  Tlie  more  perfect  the  public  sewers  of  a 
town  the  greater  the  danger  to  every  house, 
connected  with  such  sewers,  if  the  internal 
drain-pipes  of  the  house  be  unsound,  and  not 
disconnected.  In  houses  so  misconnected  sewer 
evil  IS  laid  on  as  certainly  for  the  detriment  of 
health  as  coal-gas  for  illumination, 

5.  A house  in  which  children  and  servants 
are  often  ailing  with  sore  throat,  headache  or 
diarrhoea  is  probably  wrong  in  its  drainage. 

6.  Scamped  drain  work  is  one  of  the  most 
dangerous  of  the  sanitary  flaw's  of  new  build- 
ings ; it  is  also  one  of  the  most  common,  and 
one  of  the  most  difficult  to  detect,  and  is  rarely 
found  out  except  by  the  illness  it  produces. 

7.  If  you  are  about  to  buy  or  to  rent  a house, 
be  it  new  or  be  it  old,  take  care,  before  you  com- 


plete your  bargain,  to  ascertain  the  soundness  of 
the  sanitary  arrangements  with  no  less  care  and 
anxiety  than  you  would  exercise  in  testing  the 
soundness  of  a horse  before  you  purchase  it. 

8.  If  you  are  building  a house,  or  can  achieve 
it  in  an  old  one,  let  no  drain  be  under  any  part 
of  your  house;  disconnect  all  waste-pipes  and 
overflow-pipes  from  the  drains,  and  place  the 
soil-pipe  of  the  w.c.  outside  the  house  and 
ventilate  it. 

9.  If  there  is  a smell  of  drains  in  your  house, 
or  a damp  place  in  a wall  near  w'hich  a w'aste- 
pipe  or  a soil-pipe  runs,  or  a damp  place  in  the 
cellar  or  kitchen  floor,  near  a drain  or  a tank, 
let  no  time  be  lost  in  laying  bare  the  jjipes,  or 
drains,  until  the  cause  can  be  detected. 

10.  If  a rat  appears  through  the  floor  of  your 
kitchen  or  cellar,  and  a strong  ciuTent  of  air 
blows  from  the  rat-hole,  when  chimneys  are 
acting  and  the  window's  and  doors  of  the  house 
are  shut,  feel  sure  that  something  is  wronsf  wdth 
a drain. 

11.  If  you  are  tenants  and  your  landlord 
refuses  to  remedy  the  evil,  do  it  at  your  ow'u 
cost  rather  than  allow  your  family  to  be  ill. 

12.  Many  a man  who  would  be  aghast  at  the 
idea  of  putting  small  quantities  of  arsenic  into 
every  sack  of  flour,  and  so  by  degrees  killing 
himself  and  family,  does  not  hesitate  to  allow 
sewer  gas  to  poison  the  inmates  of  his  house, 
even  in  the  face  of  the  strongest  remonstrances 
of  his  medical  adviser. 

13.  A landlord  may  reasonably  look  for  in- 
terest on  the  money  w'hich  he  spends  for  the 
benefit  of  his  tenant ; but  he  is  committing 
little  short  of  manslaughter  if,  by  refusing  to 
rectify  sanitary  defects  in  his  property,  he  saves 
his  own  pocket  at  the  expense  of  the  health  and 
lives  of  his  tenants. 

14.  If  you  be  a landlord,  don’t  intimidate 
your  tenants,  or  threaten  to  give  them  notice  to 
quit,  if  they  complain  of  defective  drainage,  or 
sewer  gas  in  the  house. 

To  these  we  may  add  a final  one: 

15.  Never  use  for  domestic  purposes  water  de- 
rived from  a well  situated  in  a street  of  town 
or  village,  or  in  proximity  to  dw'ellings.  Be 
suspicious  of  water  derived  from  any  w'ell  in 
the  immediate  neighbourhood  of  a house  or 
farm  steading.  How'ever  excellent  it  may  ap- 
pear, the  risk  of  its  being  contaminated  is  very 
great. 
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Section  V.— CLOTHING  AND  BATHING. 

Clothing. 

The  Purpose  of  Clothing: 

2'he  Means  by  which  the  Temperature  of  the  Body  is  normally  maintained — 
Regulation  of  Temperature  by  the  Skin. 

The  Qualities  of  Suitable  Clothing: 

Clothing  as  a Conductor  of  Heat; 

The  Absorption  of  Moisture  by  Clothing; 

The  Porosity  of  Clothing; 

Practical  conclusions  regarding  Material  for  Clothing; 

Inflammability  of  Clothing; 

Fonn  and  Shape  of  Clothing. 

Underclothing. 

Night  Garments. 

Dress  for  Women  and  Children. 

Dress  for  Men. 

Covering  for  the  Head — Hats. 

Covering  for  the  Feet — Boots,  Shoes  and  Stockinps. 

Poisonous  Dyes  in  Clothing. 


Bathing. 

The  Uses  of  the  Bath: 

The  Bath  for  Cleansing  Purposes— &oap. 

Other  Effects  of  the  Bath. 

Varieties  of  Baths: 

The  Temperature  of  Various  Baths; 

The  Cold  Bath — The  Wet  Sponge— Wet  Towel— Wet  Sheet; 

The  Tepid,  Warm,  and  Hot  Bath; 

The  Hot-air  Bath—T\\e  Turkish  Bath; 

The  Vapour  Bath — The  Russian  Bath; 

Sea  and  River  Bathing — Salt  Baths; 

Medicated  Baths— Alkaline,  Sulphur,  Pine,  Mustard,  and  Mud  Baths; 
The  Douche,  Sitz  and  Feedle  Baths. 

The  Uses  of  Baths  in  Disease. 


CLOTHING. 

The  Purpose  of  Clothing’  is  to  aid  in  main- 
taining the  temperature  of  the  body  at  the 
proper,  or  normal  level,  that  of  98°’4  Fahren- 
heit. It  is  not  only  that  clothing  is  used  as  a 
protection  against  external  cold,  but  it  is  em- 
ployed also  as  a protection  against  extex’nal 
heat.  It  is  evident  tliat  clothing  must  possess 
different  qualities,  Jiccording  to  the  kind  used, 
to  enable  it  to  fulfil  these  opposite  conditions. 
Furthermore,  we  have  said  the  purpose  of 
clothing  is  to  aid  in  maintaining  the  tempera- 
ture of  the  body.  Many  people  are  too  apt  to 
consider  that  the  heat  of  the  body  is  maintained 
by  clothing  alone,  and  so  they  multiply  wraps 
and  coverings,  regardless  altogether  of  the  mate- 
rial employed,  and  desirous  only  of  interposing 
a thick  enough  layer  between  the  surface  of  the 
skin  and  the  cold  atmosphere.  When  we  say 
to  aid,  what  is  implied  is  that  the  body  itself 
has  the  power  of  maintaining  a normal  degree 


of  heat,  which  in  some  circumstances  would  be 
quite  sufficient  without  any  covering,  but  that 
when  the  variations  of  the  external  temperature 
ax'e  greater  than  the  body  can  conveniently 
adapt  itself  to,  some  covering  becomes  a neces- 
sity. If  clothing  is  then  really  to  aid,  regard 
must  be  had  to  the  natural  means  by  which  the 
body  endeavours  to  protect  itself,  so  that  the 
natural  processes  of  the  body  may  not  be  dis- 
regarded, abolished  or  subverted.  By  what 
means  does  the  body  maintain  for  itself  a nor- 
mal temperature?  is  naturally  the  fii'st  question. 
Heat  is  produced  within  the  body,  and  heat  is 
lost  from  the  body.  When  the  heat  produced 
is  equalled  by  the  heat  lost,  the  warmth  of  the 
body  remains  at  the  same  level — there  is  a 
balance  of  heat  production  and  heat  loss.  By 
the  action  of  the  nervous  system,  which  it  is 
unnecessary  to  consider  in  detail,  the  pi’oduction 
of  heat  within  the  body  may  be  increased  or 
the  loss  of  heat  may  be  diminished  to  meet  in- 
I creased  external  cold,  or  the  reverse  may  occur 
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to  raeet  increased  external  heat.  The  cl)ief 
means  of  heat  production  in  the  body  is  chemi- 
cal combination,  the  combination  of  carbon  and 
hydrogen  of  the  food  with  oxygen,  contained 
partly  in  the  food  and  also  introduced  by  the 
air  of  respiration  (p.  532).  If  none  of  the  heat 
so  produced  were  given  off  from  the  body,  it 
has  been  calculated  that  in  24  hours  the  tem- 
perature of  the  body  would  be  raised  to  the 
boiling  point.  Of  the  energy  produced  by  this 
chemical  combination  |ths  or  thereby  are  given 
off  from  the  body  actually  as  heat,  while  |th  is 
converted  into  mechanical  woi’k.  The  loss  of 
heat  from  the  body  takes  place  from  the  skin, 
from  the  lungs,  in  heating  the  cold  air  taken  in 
by  respiration,  and  some  is  removed  from  the 
body  by  the  excreta  from  the  kidneys  and 
bowels.  Fully  three-fourths  (77’5  per  cent)  of 
the  total  heat  lost  from  the  body  are  given  off 
by  the  skin,  nearly  20  per  cent  (19'9  per  cent) 
is  given  off  with  the  expired  air,  and  a small 
percentage  (2'6  per  cent)  is  lost  with  the  ex- 
creta. It  is  with  the  skin  chiefly  that  we  have 
to  calculate  in  considering  how  the  body  pai'ts 
with  its  heat. 

The  skin  loses  heat  in  four  ways  (1)  by  radia- 
tion, (2)  by  convection,  (3)  by  conduction,  and 
(4)  by  evaporation.  The  meaning  of  ladiation, 
conduction,  and  convection  has  been  inciden- 
tally explained  on  p.  699.  Radiation  doubtless 
is  affected  by  the  clothing  worn,  rough  clothing 
radiating  more  rapidly  than  smooth.  A single 
illustration  will  suffice  to  indicate  how  heat  is 
lost  by  radiation.  Suppose  we  sit  with  our 
back  towards  a damp  cold  wall,  but  not  touch- 
ing the  wall,  radiation  takes  place  from  the 
body  to  the  wall,  and  may  take  place  so  rapidly 
that  we  speedily  experience  a sensation  of  chill- 
ing,  which  is  commonly  attributed  to  draught, 
so  that  it  is  quite  usual  to  hear  some  one  say, 
“there  is  a very  cold  draught  along  that  wall,” 
while  it  is  simply  that  the  body  is  rapidly  part- 
ing with  its  heat  to  the  wall  by  radiation.  We 
have  all  practical  experience  also  of  the  mean- 
ing of  convection  and  conduction.  We  know 
that  when  we  sit  in  still  air,  its  coldness  or  its 
heat  is  not  so  perceptible  to  us,  as  when  the  air 
is  in  movement.  Air  is  a bad  conductor  of  heat, 
and,  while  the  air  is  still,  the  body  parts  with  its 
heat  slowly,  for  the  heat  is  but  slowly  conducted 
through  the  motionless  air;  but  if  a current  of 
cool  air  play  upon  a part  of  the  body  we  are 
speedily  aware  of  its  influence.  The  particles 
of  air  come  in  contact  with  the  body,  become 
warm  and  pass  off,  to  be  succeeded  by  other 
particles,  each  getting  its  share  of  heat  so  that 


the  body  is  being  quickly  robbed  of  its  heat  by 
the  myriads  of  air  particles  carrying  off  each 
one  its  share.  It  is,  however,  by  evaporation 
of  sweat  that  the  skin  parts  with  heat  most 
rapidly,  and  by  a variation  of  the  amount  of 
evaporation  that  the  lo.ss  is  regulated  to  suit 
circumstances  (see  p.  309).  Now  these  facts 
must  be  kept  in  view  if  one  is  to  appreciate 
fully  the  best  means  by  which  clothing  will 
fulfil  the  purj)ose  it  is  expected  to  serve, 
since  clothing  can  be  considered  to  be  suitable 
only  so  long  as  it  properly  reinforces  the 
natural  bodily  means  of  regulating  the  tem- 
perature. This  will  be  most  easily  understood 
by  illustrating  how  clothing  ought  to  be  made 
to  aid  the  maintenance  of  an  equable  bodily  tem- 
perature (1)  in  winter  or  in  a cold  atmosphere, 
and  (2)  in  summer  or  in  a warm  atmosphere. 
W e may  say  that  in  winter  there  is  an  increased 
heat  production  because  of  an  increased  quan- 
tity of  food  consumed,  and  food  of  a more  heat- 
giving character,  and  that  in  summer  there  is 
a lessened  heat  production  because  of  less  food 
consumed  or  food  of  a less  energ}'^-yielding 
kind.  Setting  this  aside,  how'ever,  we  may 
consider  only  the  variations  in  the  loss  of  heat. 

In  Winter,  or  whenever  it  is  exposed  to  a 
cold  atmosphere,  the  body  adjusts  itself  to  the 
altered  external  tempoature  by  a diminished 
flow  of  blood  to  the  skin  and,  in  consequence,  a 
diminished  loss  by  evaporation.  It  is  merely 
a diminution  of  the  loss,  not  an  arrest  of  loss. 
Evaporation  still  goes  on  but  to  a diminished 
extent.  Suitable  clothing,  then,  will  aid  this 
process  by  interposing  a barrier  to  the  conduct- 
ing away  of  heat  from  the  body,  or,  to  look  at 
it  from  the  other  point  of  view,  interposing  a 
bander  to  the  conducting  inw^ards  to  the  body  of 
the  external  cold,  and  this  it  must  do  while  not 
interfering  with  a healthy  amount  of  evaporation 
from  the  surface  of  the  body.  For  suppose  cloth- 
ing is  put  on  of  a kind  or  in  such  quantity  as 
to  j^revent  the  insensible  pei'spiration  (jx  309) 
duly  passing  off,  what  happens?  The  vapour 
becomes  condensed  and  remains  upon  tlie  sur- 
face of  the  body  as  moisture.  The  body  be- 
comes enveloped  bj’’  a fine  film  of  water.  Now 
water  is  a better  conductor  of  heat  than  air, 
and  thus  the  condensed  vapour  is  a direct  aid 
to  more  rapid  cooling  of  the  body  than  is 
natural,  exactly  the  reverse  of  what  one  desires 
under  these  circumstances.  This  is  the  expla- 
nation of  the  ready  chilling  of  the  body  after 
copious  perspiration.  The  sweat  has  formed 
more  quickly  than  it  can  be  removed  as  vapour; 
it  condenses  and  forms  a watery  layer  which 
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facilitates  the  conduction  of  heat  from  the  body. 
Many  j^eople  heap  clothes  upon  themselves  and 
their  children  in  cold  weather,  not  only  when 
going  out  of  doors  but  also  when  indoors,  and 
wonder  why,  in  spite  of  all  their  wraps  and 
precautions,  they  and  their  children  feel  and 
are  so  much  subject  to  the  cold.  It  is  just 
because  of  their  precautions  that  the  tendency 
to  cold  manifests  itself.  Instead  of  aiding  and 
abetting  the  healthy  action  of  the  skin,  they 
interfere  with  and  subvert  it,  creating  the  con- 
ditions for  a too  free  perspiration,  which,  con- 
densing as  moisture  on  the  skin,  leads  to  a too 
rapid  parting  of  heat  from  the  body. 

In  Summer,  or  in  a hot  atmosphere,  the 
warmth  of  the  body  would  maintaiu  its  equi- 
librium mainly  by  a free  but  regular  evapora- 
tion from  the  surface.  Clothing  should  not 
interfere  with  this,  and,  therefore,  ought  to  be 
of  material  which  permits  free  passage  to  the 
vapour  from  the  skin.  But  the  clothing  ought 
also  to  render  service  by  being  a non-conductor, 
so  that  the  external  heat  may  not  be  communi- 
cated to  the  body.  It  might  be  thought  that 
in  hot  weather,  the  body  should  be  clothed  with 
material  that  is  a good  conductor  of  heat  to 
enable  the  body  to  part  more  quickly  with  its 
heat.  But  if  the  external  air  be  warmer  than 
the  body,  the  clothing  that  is  a good  conductor 
will  rather  conduct  heat  to  the  body  than  away 
from  it.  Even  supposing  the  external  air  be 
slightly  less  than  the  temperature  of  the  body 
and  that,  therefore,  the  clothing  would  conduct 
in  the  proper  direction,  conduction  is  not  the 
method  by  wdiich  the  body  naturally  parts  with 
its  heat  to  any  great  extent,  and  it  is  a method 
which  does  not  act  so  uniformly,  and  regularly 
as  that  by  evaporation.  When  conduction 
operates  to  any  great  extent,  that  is  when  the 
conduction  is  effected  more  rapidly  than  by  air, 
it  is  apt  to  cool  the  body  unequally  by  acting 
more  on  one  jmrt  than  on  another;  and  chilling 
results.  Moreover,  clothing  material  that  is 
frood  conducting  material  is  as  a rule  less  per- 
meable  to  moisture,  and  would  prevent  the  due 
evaporation  of  sweat,  which  would  then  condense 
upon  the  skin.  Thus  the  loss  of  heat  from  the 
body  would  be  accelerated  in  one  way,  and 
retarded  in  another,  and  in  the  chief  way;  while 
the  risks  of  too  rapid  cooling  of  parts  of  the 
body  would  be  incurred.  In  summer  then  the 
action  of  the  skin  would  be  aided  by  non-con- 
ducting material,  which  allowed  free  passage  to 
the  exhaled  vapours,  not  only  by  the  nature  of 
the  substance  of  which  it  was  made,  but  also  by 
the  thinness  and  openness  of  texture  of  the  cloth. 


The  Qualities  of  Suitable  Clothing  we  are 
now  prepared  to  uudei’stand  more  fully.  (1)  It 
should  be  made  of  material  which  is  a bad  con- 
ductor of  heat.  (2)  The  material  should  readily 
absorb  moisture,  so  that  the  vapour  of  peuspira- 
tioii  may  be  allowed  to  pass  off  from  the  body, 
and  may  not  be  caused  to  accumulate  between 
the  clothing  and  the  skin,  leading  to  condensa- 
tion. (3)  It  should  be  more  or  less  porous  in 
texture,  by  which  is  meant  that  the  cloth  should 
be  able  to  contain  air  in  its  meshes  or  fine  chan- 
nels. This  will  effect  two  objects.  Air  is  a bad 
conductor,  and  a cloth  which  is  so  woven  that 
it  may  contain  a considerable  quantity  of  air 
will  be  a better  non-conductor  than  one  of  the 
same  thickness  so  closely  woven  as  to  retain 
little  air.  The  more  porous  material  will, 
secondly,  allow  of  movement  of  air  in  its  meshes, 
of  ventilation  that  is  to  say,  and  will  be  better 
adapted  to  permit  due  exhalation  from  the  skin. 
These  qualities  of  clothing  we  shall  now  con- 
sider in  some  detail,  in  order  to  learn  what 
kinds  of  material  possess  them  to  greatest 
extent. 

Clothing  as  a Conductor  of  Heat. — The 
following  list  shows  the  relative  position  which 
the  ditierent  materials,  used  for  clothing,  occupy, 
the  best  conductors  being  placed  at  the  head. 

Flax  and  linen, 

Cotton  and  calico, 

Silk, 

Wool, 

Eider-down, 

Fur. 

The  fur  of  the  hare,  according  to  Eumford,  con- 
ducts least  of  all  substances  used  for  clothing, 
and  next  to  it  come  down  and  wool.  According 
to  the  same  authority,  if  the  conducting  power 
of  linen  be  represented  by  100  that  of  wool  is 
from  50  to  70.  Butting  this  in  a popular  way, 
of  two  covei’ings  of  linen  and  of  wool  both  of 
the  same  thickness  and  texUire,  the  woollen  one 
would  be  nearly  twice  as  warm  as  the  linen 
one.  Though  it  is  put  in  this  way  it  must  be 
remembered  that  there  is  no  actual  warmth  in 
either,  the  meaning  is  simply  that  the  linen 
conducts  the  heat  away  with  nearly  twice  the 
rapidity  of  the  wool;  that  the  wool,  in  other 
words,  retains  the  heat  and  thus  maintains  the 
wai’mth  of  the  body.  In  the  same  way  the 
woollen  material  would  retard  the  excess  of  heat 
from  the  outside.  Thus  ice  wrapped  up  in  wool 
will  melt  moi’e  slowly  than  if  exposed  to  the 
warm  external  air,  for  the  wool  keeps  out  the 
heat.  Between  linen  and  cotton  cloth — calico 
— there  is  no  great  difference.  Thus,  in  an 
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experiment,  the  same  degree  of  heat  was  im- 
parted to  linen  and  calico,  and  it  was  found 
that  the  former  cooled  down  in  10^  minutes  and 
the  latter  in  11-|.  Linen  is,  however,  actually 
the  best  conductor  of  all  materials  used  for 
clothing,  and,  therefore,  the  least  desirable  of 
material  for  that  purpose.  Tliis  conduction  of 
heat  is  not  affected  by  colour ; it  is  determined 
by  the  material  of  which  the  clothing  is  made. 
Moreover  it  is  to  be  distinguished  from  the 
absorption  and  emission  of  heat,  which  colour 
afi’ects  to  a considerable  extent.  What  is  meant 
by  the  absorption  and  emission  of  heat  will  be 
understood  by  comparing  heat  to  light.  A 
substance  which  permits  light  to  pass  is  called 
transparent,  it  does  not  absorb  the  light;  a 
substance  which  absorbs  the  light — does  not 
permit  it  to  pass — is  called  opaque.  Now  we 
may  say  some  substances  are  transparent  to 
heat,  that  is,  they  allow  the  heat  to  pass  through 
without  ab.sorbiug  it,  so  that  in  consequence 
they  do  not  become  warm.  This  is  true  of  air, 
the  heat  rays  from  the  sun  or  from  a fire  pass 
through  it  without  warming  it.  Other  sub- 
stances do  not  permit  the  heat  to  pass  through, 
they  are  opaque  to  it,  so  to  speak,  they  absorb 
it.  Substances  which  absorb  heat  also  give  out 
the  heat  or  emit  it,  later.  Thus  glass  is  trans- 
parent to  light,  but  it  is  not  so  to  heat.  It 
absorbs  the  heat  rays.  If  one  is  sitting  in  front 
of  a fire  and,  feeling  the  heat  too  great,  inter- 
poses a screen  of  glass,  at  once  the  intense  heat 
is  diminished,  but  the  light  is  unaflPected,  the 
fire  is  plainly  seen  through  the  glass  screen. 
The  screen  has  been  cold  before  it  was  placed 
in  front  of  the  fire,  but  it  soon  grows  warm; 


that  is  to  say,  it  intercepts  or  absorbs  the  heat 
rays,  and  therefore  becomes  warm,  and  by  and 
by  emits  the  heat.  It  is  useful  under  such 
circumstances,  for  it  prevents  the  heat  being 
poured  in  a too  intense  stream  on  one  ])lace; 
but  the  heat  is  not  lost.  It  is  given  out  later 
in  a more  gradual  and  pjleasant  fashion,  warm- 
ing the  room  more  regularly  and  comfortably. 
This  illustrates  what  is  meant  by  absorption 
and  emission  of  heat,  and  how  it  differs  from 
conduction,  for  glass  is  not  a good  conductor. 
In  the  same  way  clothing  may  absorb  heat  and 
emit  heat  apai't  altogether  from  conducting 
power.  While  colour  does  not  influence  the 
conduction  of  heat  to  any  extent,  it  seems  to 
have  a marked  influence  on  the  absoiqjtiou  of 
heat.  This  is  of  importance  as  regards  the  gain 
of  heat  to  the  body  from  without.  Thus  sup- 
pose two  garments  of  the  same  material,  thick- 
ness &c.,  but  one  black  and  the  other  white, 
and  suppose  the  sun’s  rays  to  be  playing  equally 
upon  both,  the  black  garment  will  absorb  much 
more  heat  than  the  white  one  because  of  its 
colour  alone,  and  the  individual  wearing  the 
black  one  will  feel  the  heat  much  more  intensely 
than  the  individual  wearing  the  white  garment. 
Thus  experiments  were  made  to  determine  the 
amount  of  heat  that  would  be  absorbed  in  the 
same  time  by  material  made  of  diffei’ent  sub- 
stances, cotton,  linen,  flannel,  and  silk,  but  all 
white,  and  comparatively  little  difference  was 
found  between  them.  When,  however,  shirt- 
ings all  made  of  the  same  material,  were  used, 
but  all  of  different  colours,  the  amount  of  heat 
absorbed  was  found  to  vary  very  markedly  with 
the  colour. 


Thus  when  white  shirting  absorbed  heat  to  raise  it  to  100°  F. 

pale-straw  shirting  ,,  ,,  102° 


dark -yellow  ,, 
light-green  „ 
dark -green  ,, 

turkey-red  ,, 
light-blue  ,, 

black  ,, 

Scientific  facts  are,  therefore,  in  agreement  with 
the  facts  of  experience  in  testifying  that  light- 
coloured  garments  are  coolest  for  summer  wear, 
and  dark-coloured  warmest  for  winter  wear, 
not  because  they  conduct  the  heat  differently, 
but  because  the  light  garment  absorbs  least  of 
the  suns  rays  and  black  absorbs  most.  So  in 
summer  we  use  the  garment  which,  because  of 
its  colour,  will  refuse  to  absorb  much  heat,  and 
in  winter  we  adopt  the  colour  which  will  absorb 
most  and  aid  in  keeping  up  our  bodily  warmth. 

The  Absorption  of  Moisture  by  Clothing. 


„ „ 140°  „ 

„ „ 155°  „ 

j>  )>  168°  ,, 

))  >5  165°  ,, 

„ „ 198°  „ 

,,  „ 208°  „ 

— The  power  of  absorbing  moisture  is  a most 
important  quality  of  clothing.  It  is  accoi’ding 
to  the  degree  to  which  clothing  absorbs  mois- 
ture that  it  does  not  interfere  with  the  natural 
exhalation  from  the  skin.  If  the  material  cov- 
ering the  body  readily  takes  up  vapour,  then 
the  perspii’ation  passes  into  the  clothing  and  is 
given  off  on  the  outside;  but  if  the  absorptive 
power  of  the  clothing  is  little,  the  body  is 
kept  enveloped  in  an  atmosphere  saturated  with 
vapour,  and  with  the  slightest  exertion  becomes 
bedewed  with  moisture— a most  uncomfortable 
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position  to  be  in,  and  one  which  is  attended  by 
considerable  risk  of  catching  cold,  as  we  all 
know.  This  quality  of  absorbing  moisture  is 
called  the  hygroscopic  property  of  clothiug 
material.  This  property  has  received  careful 
investigation  at  the  hands  of  Pettenkofer,  who 
took  pieces  of  ditierent  materials,  all  of  the 


same  size  and  weight,  and  having  carefully 
dried  them  at  212°,  weighed  them,  and  there- 
after exposed  them  to  the  atmosphere  of  dif- 
fei’ent  places,  more  or  less  damp,  for  varying 
periods.  He  then  weighed  them  to  discover 
how  much  moisture  had  been  absorbed.  The 
following  are  some  of  his  results  ; — 


After  12  hours  in  a cellar  there  had  been  absorbed  by  linen  77  parts  of  water,  by  flannel  157  parts. 
,,  ,,  ,,  room  „ ,,  ,,  41  ,,  ,,  75  ,, 

,,  ,,  ,,  laboratory  ,,  ,,  ,,  69  ,,  ,,  105  ,, 

,,  10  minutes  ,,  room  ,,  ,,  ,,  73  ,,  ,,  U3  >, 


Results  of  other  observations  are  shown  in  the 
following  table.  Various  materials  were  taken 
of  the  same  weight,  dried  in  a hot  chamber  for 
24  hours,  and  then  exposed  (1)  for  48  hours  in  a 
cold  uninhabited  room,  and  then  weighed.  The 
same  materials  after  drying  were  exposed  (2) 
for  72  hours  in  a damp  cellai’,  and  thereafter 
weighed.  The  results  were  as  follows : — 

Weight  at  the  Weight  at  the 

End  of  the  1st  End  of  the  2nd 

Experiment.  Experiment. 

Sheep’s  wool, 1084  1163 

Fur,  1072  1125 

Eider-down, 1067  1112 

Silk, 1057  1107 

Linen, 1046  1102 

Cotton,  1043  1089 

The  weight  of  each  substance  before  exposure  was 
1000. 

With  flannel,  according  to  Pettenkofer  the 
maximum  power  of  absorbing  water  is  repre- 
sented by  174  and  the  minimum  111,  while 
with  linen  the  maximum  was  75  and  the  mini- 
mum 41.  He  took  two  pieces  of  flannel  and 
linen  of  equal  weight,  put  them  into  water,  and 
then  wrung  them  out  till  no  more  water  could 
be  squeezed  out.  He  found  that  for  every  1000 
parts  of  weight  of  the  flannel  913  parts  of  water 
were  retained,  and  for  every  1000  parts  of  linen 
only  740  of  water  were  retained.  He  also  pro- 
ceeded to  determine  the  rate  at  which  wool 
and  linen  gave  off  water  with  which  tliey  had 
been  wetted,  and  observed  that  wool  dried  more 
regularly  than  linen,  the  water  being  given  off 
rapidly  from  the  linen  at  first  anid  then  more 
slowly,  but  from  wool  with  less  rapidity  to 
begin  with  but  more  steadily,  so  that  in  the  end 
more  water  was  given  ofl  from  the  wool  than 
from  the  linen  in  the  same  time. 

Now  what  is  the  bearing  of  these  facts?  It  will 
be  observed  that  the  order  of  absorptive  power 
for  moisture  is  just  the  order  of  non-conduct- 
ing power  for  heat,  so  that  the  clothing  material 
which  conducts  heat  least  is  the  material  which 
absorbs  moisture  most.  Such  clothing,  when 


covering  the  body,  will  conduct  the  heat  from 
the  body  with  least  rapidity  but  will  interfere 
least  with  the  natural  evaporation  of  sweat. 
These,  as  we  have  seen,  are  exactly  the  con- 
ditions one  desires  in  suitable  clothing.  It  is 
the  kind  of  covering  for  the  body  which  will 
interfere  least  with  the  natural  means  by  which 
the  body  regulates  its  temperature.  Suppose 
the  body  to  be  engaged  in  active  exercise,  by 
which  a large  amount  of  perspiration  is  induced: 
if  linen  be  next  the  skin,  it  will  speedily  become 
saturated  with  moisture,  and  the  uucomfoitable 
feeling  of  soaking  garments  will  soon  arise.  If 
woollen  clothing  be  worn,  the  wool  will  absorb 
much  more  moisture  before  it  becomes  saturated, 
and  the  active  exercise  will  be  engaged  in  for  a 
considerably  longer  period  before  the  discomfoi’t 
is  experienced.  Then  suppose  the  person  sits 
down  to  rest,  rapid  evaporation  will  immediately 
take  place  from  the  linen,  and  the  heat  of  the 
body  will  be  quickly  reduced,  a feeling  of  chilli- 
ness being  the  result,  while  the  evaporation  from 
the  woollen  material  will  be  more  gradual,  so 
that  a natural  process  of  cooling  will  result 
with  much  less  chance  of  chilliness.  “ In  other 
words,  a person  after  violent  exertion  may  sit 
down  on  a cool  bank,  if  dressed  in  a flannel 
shirt,  with  less  danger  than  if  his  dress  were 
linen.” 

There  is  another  point  of  view  from  which 
this  quality  of  clothing  must  be  considered. 
Suppose  the  moisture  does  not  come  from  the 
body  but  is  external,  siippose,  that  is,  that  one 
is  in  a damp  atmosphere,  then  the  woollen 
clothing  will  absorb  the  moisture  from  without 
more  rapidly  than  the  linen;  and  this  may  seem 
to  be  to  the  disadvantage  of  the  former.  But 
then  the  woollen  clothing  will  be  able  to  take 
up  more  water  before  it  is  saturated  than  the 
linen,  which  will  become  speedily  soaked,  so 
that  the  disadvantage  is,  in  this  way,  counter- 
balanced. One  will,  therefore,  be  able  to  bear 
exposure  to  the  damp  atmosphere  longer  without 
discomfort  when  clothed  with  woollen  materiaL 
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Clothing  can  be  made  impermeable  to  moisture 
by  various  means,  and  the  body  may  thus  be 
protected  from  external  damp  by  an  outer  cover- 
ing of  impermeable  substance.  This  will  ajipear 
all  the  more  desirable  when  we  consider  the 
greatly  increased  weight  woollen  garments  must 
have  when  soaked  with  moisture.  If  1000  parts 
of  flannel  can  take  up  157  pai'ts  of  water,  a 
woollen  garment  which,  when  dry,  weighs  10 
pounds  may  take  up  enough  moisture  to  weigh 
11^  pounds.  The  added  weight  which  the  body 
will  thus  require  to  carry,  if  one  wears  a long 
heavy  woollen  garment,  such  as  an  “ ulster,”  is 
not  too  insio-nificant  to  be  taken  into  account. 

O 

Impermeability  to  moisture  is  conferred  on  cloth 
by  vai’ious  methods.  Mackintosh’s  patent,  by 
which  what  is  called  Mackintosh  is  produced, 
applies  a varnish  made  of  a solution  of  caout- 
chouc in  rectified  petroleum  or  naphtha  between 
two  layers  of  cloth.  A similar  varnish  may  be 
laid  on  one  side  only  of  the  cloth.  A solution 
of  caoutchouc  in  linseed-oil  is  also  employed, 
and  linseed-oil  boiled  with  sugar  of  lead.  A 
solution  of  soap  may  be  also  used  worked  into 
the  cloth  and  then  acted  on  by  a solution  of 
alum.  This  prevents  the  passage  of  water  into 
the  pores  of  the  cloth;  or  if  the  cloth  be  im- 
pregnated with  a solution  of  isinglass  or  glue, 
and  then  acted  on  by  a clear  infusion  of  galls, 
a similar  effect  is  produced.  For  rougher  ma- 
terial hot  tar  is  employed.  Of  all  these  methods 
those  of  Mackintosh  are  the  most  used,  the  solu- 
tion being  applied  either  between  two  layers  of 
cloth  or  on  the  outside  of  the  cloth.  The  cloth 
prepared  by  the  first  method  is  most  sought, 
because  of  its  appearance,  but  that  prepared  by 
the  second  is  in  some  respects  the  better,  be- 
cause, being  quite  on  the  outside,  it  pi’events 
any  moisture  being  taken  up  from  without, 
while,  in  the  former  case,  the  outer  layer  of  cloth 
becomes  soaked  and  consequently  heavier. 

Such  impermeable  material,  however,  illus- 
trates tlie  disadvantages  of  wearing  clothing  not 
capable  of  absorbing  moisture,  if  it  be  worn  for 
any  time.  The  natural  evaporation  from  the 
body  is  interfered  with,  and  a feeling  of  oppres- 
sion is  produced,  while  perspiration  collects  on 
the  skin.  Such  material  should,  therefore,  be 
worn  for  as  brief  a period  as  is  really  necessary, 
and  should  be  removed  as  soon  as  the  necessity 
is  passed. 

The  Porosity  of  Clothing  depends  to  some 
extent  upon  the  material  of  which  it  is  made, 
but  chiefly  on  the  manner  in  which  the  cloth 
has  been  woven,  its  closeness  of  texture  being 
the  chief  circumstance  modifying  it.  By  poros- 


ity is  meant  the  extent  to  which  air  may  pene- 
trate the  cloth,  because  of  spaces,  channels, 
pores  &c.  The  porosity  of  various  materials 
has  been  determined  by  finding  the  amount  of 
air  that  could  be  forced  through  a juece  of  the 
cloth  with  a certain  pressure  in  a given  time. 

Through  flannel  10 ’41  measures  of  air  passed. 

,,  lamb, skin  6-07  „ „ ,, 

„ linen  G'03 

,,  wash-leather  5 ’37  ,,  ,,  ,, 

„ silk  fabric  4 '14  „ „ „ 

,,  glove-leather  ’15  ,,  ,,  ,, 

Pettenkofer  obtained  results  showing  that  in 
the  same  time  in  which  flannel  allowed  100 
measures  of  air  to  pass 

Linen  and  buckskin  allowed  only  58 

Chamois  ,,  ,,  51 

Silk  „ ,,  40 

Kid  „ „ 1 

In  short  the  clothing  that  experience  admits 
to  be  the  warmest  is  that  which  conducts  heat 
least,  absorbs  water  most  easily  and  allows  the 
air  the  freest  passage.  Tliat  clothing  which 
permits  air  to  pass  most  readily  should  be  the 
waimiest  may  seem  at  first  sight  to  be  strange 
and  unexpected.  When  we  consider,  however, 
that  the  meshes  and  canals  of  porous  clothing 
are  filled  with  air,  and  that  air  is  a non-con- 
ductor of  heat,  the  explanation  is  forthcoming. 
To  speak  of  a covering  of  air  might  seem  an 
absurdity,  but  in  plain  fact  when  one  wears  a 
porous  garment  one  is  kept  warm,  not  by  the 
cloth  covering  alone,  but  also  by  the  layers  of 
air  which  occupy  the  interstices  of  the  cloth. 
Now  the  porous  garment  will  readily  admit  of 
the  removal  of  the  products  of  perspiration,  and 
will  not  interfere  with  the  function  of  the  skin. 

The  ])orosity  of  clothing  has  a marked  rela- 
tionship to  the  non-conducting  power  of  cloth. 
The  conducting  power  of  a material  does  not 
depend  ujjon  porosity  but  upon  the  nature  of 
the  material  itself.  Nevertheless  the  looseness 
or  closeness  of  the  texture  of  the  cloth  will 
modify  the  conducting  power,  just  because  wdth 
a loose  cloth  the  non-conducting  power  of  air  is 
brought  also  into  ]flay.  Thus  Krieger  employed 
tin  cylinders  which  he  filled  with  hot  water,  and 
he  noted  the  rate  at  which  the  cylinders  cooled 
when  they  were  enveloped  with  difierent  sub- 
stances. In  one  observation  he  covered  the 
cjdinders  with  loose  common  wadding,  and  found 
the  tin  parted  with  its  heat  slowly:  then  he  com- 
pressed the  wadding,  and  the  temperature  fell 
much  more  rapidly.  In  short  by  compressing 
the  wool  he  diminished  the  air  spaces  in  the  wool, 
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and  expelled  much  of  the  air,  and  thus  lost  the 
benefit  of  the  air  covering.  For  similar  reasons 
a tightly-fitting  covering  permits  of  a more 
rapid  loss  of  heat  than  a loosely-fitting  one. 
The  tightly-fitting  one,  by  its  close  application 
to  the  body  it  covers,  permits  the  full  action  of 
any  conducting  power  the  garment  may  possess; 
while  the  loosely-fitting  one  has  its  conducting 
power  for  heat  largely  set  aside  because  a layer 
of  air  is  interposed  between  the  garment  and 
the  body.  In  the  sense  already  explained  a 
person  who  wears  loosely-fitting  clothing  may 
be  said  to  wear  next  the  skin  a garment  of  air, 
and  retains  much  warmth  of  body  on  that  ac- 
count. This  explains  also  how  it  comes  about 
that  two  thin  garments  are  wai’mer  than  one 
garment  equal  in  thickness  to  the  two  put  to- 
gether. The  two  garments  have  between  them 
a layer  of  air  and  thus  actually  present  a greater 
thickness  of  non-conducting  material,  because 
of  the  film  of  air,  than  the  single  thick  garment. 
For  this  reason  it  is  better,  instead  of  having 
light  flannels  for  summer  wear  and  heavy  flan- 
nels for  winter  wear,  to  use  the  same  thinness 
of  flannel  summer  and  winter,  but  to  put  on 
more  in  winter  than  in  summer,  to  wear  two 
in  winter  and  one  in  summer. 

Practical  Conclusions  regarding-  Mate- 
rial for  Clothing. — The  facts  that  have  been 
considered  show  that  under  all  circumstances 
woollen  material  is  the  most  suitable  for  cloth- 
ing. It  conducts  heat  least,  it  absorbs  most 
moisture,  and  it  permits  most  readily  the  passage 
of  air.  It  is  well  fitted  to  aid  the  skin  in  main- 
taining a normal  temperature,  without  inter- 
fering with  the  proper  functions  of  the  skin  as 
an  organ  of  excretion  (see  p.  308).  For  summer 
or  for  winter  it  is  alike  valuable,  modifications 
in  the  quantity  of  clothing  worn,  in  the  number 
of  garments,  in  the  closeness  or  openness  of 
the  texture,  being  alone  necessary  to  meet  the 
very  different  conditions  of  summer’s  heat  and 
winteFs  fi’ost.  While  valuable  in  every  climate, 
in  none  is  it  more  valuable  than  in  that  of  the 
British  Islands,  where  dampness  and  rawness 
of  atmosphere  are  prevailing  characteristics, 
because,  by  its  ability  to  absorb  a large  amount 
of  moisture  before  being  saturated,  and  after- 
wards to  permit  the  moisture  to  evaporate 
gradually,  it  prevents  sudden  and  great  dimi- 
nution of  the  bodily  temperature,  which  would 
certainly  be  the  result  of  cotton  or  linen  clothing. 
For  precisely  the  same  reasons  is  it  pre-emi- 
nently valuable  in  hot  climates,  where  the  in- 
tense heat  of  the  day  gives  place,  immediately 
on  sundown,  to  a rapid  cooling;  when  persons 


are  at  one  time  broiling  in  the  sun  and  soon 
afterwards  shivering  with  cold.  It  is  these 
sudden  changes  of  temperature  that  clothing 
should  be  specially  fitted  to  modify,  and  no 
article  of  clothing  material  is  so  suitable  for 
such  a purpose  as  wool.  Again  it  is  the  best 
protection  to  the  person  who,  for  one  reason  or 
another,  has  little  active  exercise  to  assist  in  the 
production  of  heat  within  the  body;  and  it  is 
the  only  really  safe  article  of  clothing  for  any 
engaged  in  very  active  or  even  violent  exercise 
followed  by  periods  of  inaction^  as  in  the  games 
of  cricket,  football,  tennis  &c.  At  the  period 
of  violent  exercise  the  person  wearing  woollen 
garments  will  certainly  feel  warmer  than  an- 
other clothed  in  cotton  or  linen,  but  the  woollen 
material  permits  the  normal  activity  of  the  skin 
in  its  effort  to  maintain  the  balance,  while  the 
cotton  or  linen  upsets  it  by  greatly  increasing 
the  conduction  of  the  heat  from  the  body.  The 
result  is  seen  as  soon  as  a pause  in  the  exei'tion 
occurs,  when  the  person  clothed  in  cotton  be- 
comes aware  that  his  clothing  is  soaked  with 
perspiration  and  fears  he  will  begin  to  feel 
chilly  immediately,  while  the  other  individual 
is  quietly,  naturally  and  comfortably  cooling 
down.  'Woollen  clothing  should  then  always 
be  worn  next  the  skin.  The  garment  should 
be  of  only  moderate  thickness,  not  too  close  in 
texture,  and  should  not  be  tight  fitting.  When- 
ever it  becomes  necessary  to  increase  the  amount 
of  clothing  it  should  be  preferably  by  the  addi- 
tion of  another  garment  to  the  first,  not  by 
substituting  a thicker  one  for  the  first. 

In  cold  weather  the  garment  should  be  black 
or  of  a dark  colour,  in  hot  countries  or  at  hot 
seasons  it  should  be  white  or  light-gray. 

Knitted  woollen  underclothing  is  the  best,  but 
it  should  be  neither  too  fine  nor  too  clo.se.  It 
used  to  be  objected  to  woollen  underclothing 
that  it  was  too  heavy  for  summer  weather.  But 
woollen  garments  can  be  obtained  of  any  re- 
quired thickness,  and  a woollen  garment  of  the 
same  weight  as  a linen  one  is  much  warmer. 
An  objection  in  which  there  is  more  of  truth  is 
that  woollen  material  next  the  skin  is  irritating. 
It  undoubtedly  stimulates  the  skin,  and  if  rough 
reddens  it  markedly.  Flannel  especially  has 
such  a disadvantage.  But  of  recent  years  so 
much  attention  has  been  given  to  the  manufac- 
ture of  the  wool  for  such  purposes  and  to  the 
knitting  of  undergarments,  that  the  objection 
has  now  much  less  force.  Woollen  undercloth- 
ing can  be  obtained  as  soft  and  fine  and  non- 
irritating  almost  as  any  linen  garment  could  be. 
There  are,  however,  a few  people,  not  many. 
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who  find  wool  next  the  skin  really  irritating,  no 
matter  in  what  form  it  is.  They  should  not, 
therefore,  abandon  woollen  underclothing,  but 
may  protect  the  skin  by  interposing  between  it 
and  the  wool  a fine  lai’ge-meshed  gauze  garment. 
In  such  cases  silk  might  be  worn  next  the  skin. 

One  objection,  however,  to  woollen  under- 
clothing of  some  force  is  that  it  shows  dirt  much 
less  quickly  than  other  materials,  and  that,  in 
consequence,  it  is  often  worn  unchanged  for  far 
too  long  a period.  This,  however,  is  scarcely  a 
disadvantage  pertaining  to  the  material  itself, 
but  properly  is  an  evil  to  be  laid  to  the  door  of 
the  wearer. 

Inflammability  of  Clothing’. — It  is  worthy 
of  notice  that  woollen  material,  which  we  have 
found  so  thoroughly  to  answer  all  the  require- 
ments of  healthy  clothing,  is  also  one  of  the 
substances  least  open  to  objection  on  the  ground 
of  risk  of  catching  fire.  It  will  burn  slowly, 
will  smoulder,  but  will  not  easily  burst  into 
flame.  Cotton  and  linen,  on  the  other  hand, 
will  readily  burst  into  flame  and  be  rapidly 
consumed.  A linen  or  cotton  dress,  pinafore, 
or  apron,  taking  fire  will  speedily  flare  up,  the 
flame  spreading  from  one  part  to  another,  till 
the  whole  is  in  a blaze,  and  the  flame  is  not 
easily  altogether  extinguished.  When  such  a 
garment  catches  fire,  serious  and  fatal  injury 
may  be  occasioned  before  it  is  put  out.  If  a 
woollen  garment  is  similarly  exposed,  the  fire 
does  not  quickly  extend,  is  more  limited  to  the 
one  place,  and  may  thus  be  arrested  before  harm 
is  done.  The  more  dense  the  fabric  the  more 
slowly  does  the  combustion  proceed.  Leather 
has  a similar  advantage.  Silk  is  more  inflam- 
mable than  wool,  but  much  less  so  than  either 
cotton  or  linen.  Whenever  the  occupation 
exposes  the  person  to  risks  of  fire,  woollen 
material  should  invariably  be  selected.  Of  all 
articles  of  dress,  muslin,  from  its  openness  of 
texture,  is  most  dangerous.  The  plan  of  ex- 
tinguishing fire  on  clothing  by  enveloping  the 
person  in  a blanket,  rug,  shawl  &c.  is  based 
upon  the  small  inflammability  of  the  wool  of 
which  the  blanket  &c.  is  formed. 

It  is  possible,  however,  to  render  linen,  mus- 
lin and  other  cotton  goods  non-inflammable 
by  impregnating  them  with  some  material, 
which  resists  fire.  Of  such  substances  the  most 
useful  is  tungstate  of  soda,  and  molybdate  of 
soda.  The  former  is  that  chiefly  used.  These 
substances  are  dissolved  out  in  washing,  how- 
ever,  and  the  material  requires  re-treatment 
with  the  solution  after  each  washing.  The 
tungstate  of  soda  permits  the  material  to  be 


ironed  without  change  being  produced;  it  does 
not  injure  the  material  either  in  texture  or 
appearance,  nor  does  it  afl’ect  the  colour.  Other 
substances,  used  for  the  same  purpose,  either 
do  not  stand  ironin<j,  or  chanffe  the  colour  of 
the  garment,  or  give  the  material  an  unfinished 
appearance.  Sulphate  of  ammonia,  for  example, 
which  is  cheap,  a ten-per-cent  solution  of  which 
renders  a garment,  dipped  into  it  and  then 
dried,  non-inflammable,  affects  some  colours, 
especially  madder-purple.  Phosphate  of  am- 
monia, also  used,  gives  a “ chalky  ” finish. 
Material  made  of  asbestos  absolutely  resists  fire. 
It  maj'  be  heated  to  redness  without  being 
consumed.  The  other  materials  chemically 
treated,  while  they  do  not  burst  into  flame, 
will  yet  become  charred.  “ Fire-proof  starch,” 
recommended  for  muslins,  &c.  is  starch  prepared 
with  tungstate  of  soda;  and  when  used  as  ordi- 
nary starch  it  renders  the  material  non-inflam- 
mable. 

The  Shape  and  Form  of  Clothing  should 
have  regard  to  these  conditions:  (1)  The  cloth- 
ing should  not  be  tight-fitting,  for  reasons  ex- 
plained in  the  paragraphs  relating  to  porosity 
of  clothing;  (2)  It  should  not  be  redundant, 
necessitating  the  stowing  away  of  unnecessary 
material;  (3)  It  should  nowhei’e  exert  undue 
constriction  on  any  part.  Increased  tightness 
anywhere  inevitably  interferes  to  a greater  or 
less  extent  with  the  normal  circulation  of  the 
blood,  leading  to  deficiency  of  supply  of  blood 
to  the  parts  beyond  the  line  of  constriction  and 
consequent  coldness,  or  more  certainly  to  slow- 
ing of  the  blood  current  returning  by  veins  to 
the  heart.  A good  illustration  of  this  is  the 
aggravation  of  varicose  veins  by  constriction,  as 
by  the  use  of  tight  garters. 

Underclothing  should  always  and  every- 
where be  of  wool,  for  reasons  already  sufficiently 
explained  in  the  preceding  paragraphs.  If  it 
prove,  as  it  sometimes,  but  not  often,  does,  too 
irritating  to  the  skin,  a fine  open-meshed  gai’- 
ment  of  silk  or  lawn  may  be  interposed  between 
the  woollen  garment  and  the  skin. 

Night  Garments  should  be  of  wool  for  the 
young,  for  the  old  and  feeble,  and  for  delicate 
persons,  those  liable  to  cold,  lung  affections,  and 
for  the  rheumatic.  In  very  cold  climates  they 
may  be  necessary  for  all,  and  they  should  cer- 
tainly be  worn  by  any,  who  are  frequently  re- 
quired to  get  out  of  bed  during  tlie  night.  For 
persons  in  full  health  and  vigour,  however, 
under  ordinary  circumstances,  a cotton  or  linen 
night-dress  is  to  be  preferred.  It  is  far  clean- 
lier to  begin  with.  In  bed,  moreover,  circum- 
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stances  do  not  demand  warm  clothing.  There 
is  no  exercise  to  induce  perspiration.  There  are 
no  sudden  changes  of  temperature  to  he  guarded 
against.  There  is  no  conduction  away  of  heat 
to  be  feared.  The  bed-clothes  should  offer  suf- 
ficient protection  against  that;  and  under  such 
circumstances  cleanliness  is  the  main  considera- 
tion. Moreover  the  stimulating  effects  of  the 
wool  in  direct  contact  with  the  skin  are  not 
desired  in  bed,  as  they  would  tend  to  produce 
too  great  a feeling  of  warmth,  and  the  skin  to 
some  extent  should  be  allowed  to  share  in  the 
rest  permitted  to  the  other  parts  of  the  body. 

“A  man  might  as  well  slee[)  in  his  boots  as 
seek  repose  in  a night-cap,”  says  Mr.  Treeves, 
the  London  surgeon;  and  “for  the  majority  of 
individuals  the  night-ca})  is  no  more  an  essential 
to  health  than  it  is  a contribution  to  personal 
beauty.”  If  that  is  true  as  regards  men  it  is 
still  more  true  when  applied  to  women,  Avhose 
copious  hair  affords  all  necessary  protection. 

Dress  for  Women  and  Children  has  already 
been  sufficiently  considered  in  pages  472,  444, 
and  452.  It  is  only  necessary  to  say  that  the 
reasons  given  for  woollen  underclothing  apjdy 
to  them  with  full  force,  in  some  respects  with 
even  greater  force  than  to  men,  for  women  have, 
as  a rule,  less  active  lives  than  men,  and  children 
are  much  less  able  to  stand  any  exposure  to  cold. 

Dress  for  Men  should  fulfil  the  conditions 
already  stated  at  length.  Trousers  should  be 
suspended  by  braces  from  the  shoulder,  not  by 
belts  or  straps,  which  exert  undue  pressure  on 
the  abdominal  organs,  and  thus  may  increase 
any  tendency  to  rupture.  Still  more  are  such 
appliances  hurtful,  or  likely  to  be  so,  when  used 
to  enable  increased  exertion  to  be  put  forth,  as 
in  running,  leaping  &c. 

Covering’  for  the  Head. — The  hair  is  the 
natural  covering  for  tlie  head.  It  is  a bad  con- 
ductor of  heat,  it  allows  free  evaporation  of 
moisture,  it  is  porous,  and  it  is  light.  Thus  it 
exhibits  all  the  conditions  of  suitable  clothing, 
and  in  its  natural  state  is  thus  well  fitted  to 
afford  protection  to  the  head.  In  its  natural 
state,  we  say,  but  it  is  seldom  permitted  to  be 
in  its  natural  state,  for,  when  well  oiled  and  well 
brushed  down,  it  is  both  a better  conductor  and 
less  porous  than  it  ought  to  be.  If  c)il  or  po- 
made be  nece.ssary  for  keeping  a tidy  arrange- 
ment of  the  hair,  only  so  much  should  be  used 
as  is  really  necessary  for  that  purpose.  I hat 
the  hair  is  in  ordinary  circumstances  quite  an 
efficient  protection  is  proved  by  the  large  num- 
ber of  persons,  even  in  the  uncertain  climate  of 
Britain,  who  habitually  use  no  additional  cover- 


ing. Some  covering  is,  however,  used  by  most 
people  in  civilized  countries,  partly  for  tidiness 
sake,  and  partly  as  an  extia  protection  against 
cold,  wet,  or  heat,  as  well  as  because  custom 
demands  it.  Such  additional  protection  should 
fulfil  the  same  conditions  applicable  to  coverings 
for  any  other  part  of  the  body.  It  ought  not  to 
conduct  heat,  it  ought  to  allow  evaporation  of 
the  perspiration  from  the  scalp,  it  should  not  be 
heavy,  nor  should  it  constrict  any  part  of  the 
head.  The  ordinary  tall  hat  worn  by  men  vio- 
lates all  these  conditions.  It  very  commonly 
catches  at  front  and  behind;  it  is  very  likely  to 
be  heavy;  and  for  want  of  ventilation  it  becomes 
a hot-air  box  confining  the  vapoiu's  from  the 
scalp.  Its  faults  are  most  conspicuous  in  sum- 
mer, particularly  when  it  is  black  in  colour.  It 
is,  thus,  prone  to  produce  a feeling  of  weight 
and  oppression  and  perhaps  headache.  Felt  is 
an  appropriate  material  for  hats;  and  there 
ought  to  be  no  difficulty  in  making  them  pro- 
perly fitting  and  liglit,  but  ventilation  is  not  so 
easily  effected,  since  that  implies  an  opening  for 
the  entrance  of  fresh  air  as  well  as  an  outlet 
for  the  escape  of  exhaled  vapour.  Woollen  or 
fiannel  caps  need  no  such  provision  since  they 
are  made  of  porous  material,  provided  that  ma- 
terial is  not  of  too  close  texture.  Straw  hats 
fulfil  all  the  required  conditions. 

For  protection  against  heat,  the  heat  of  the 
sun  in  summer,  for  example,  the  head  covering 
should  be  of  white  material,  and  should  be  so 
shaped  as  to  shield  the  back  of  the  head  as  well 
as  the  top  and  the  face.  The  ordinary  broad- 
brimmed  straw  hat  is  the  most  useful  for  such 
a purpose.  In  excessively  hot  climates  the  back 
of  the  neck  should  also  be  protected  by  it.  It 
should  be  so  made  as  to  })ermit  the  free  passage 
of  air  through  it.  For  India  the  pith  or  bam- 
boo-wicker helmets,  covered  with  cotton,  are 
said  to  be  the  most  suitable  head  covering,  being 
of  great  advantage  in  diminishing  the  risk  of 
sunstroke.  In  excessively  cold  climates,  again, 
fur  caps  are  the  most  suitable. 

Covering’  for  the  Feet. — It  ouglit  not  to  be 
necessary  to  consider  what  is  the  appropriate 
covering  for  various  parts  of  the  body  in  detail, 
since  the  same  conditions,  already  laid  down  on 
2>.  729  and  the  preceding  pages  apply  equally 
strongly  to  all  parts  of  the  body.  We  need  only 
refer  to  one  or  two  ])oints  in  the  clothing  of  the 
feet  which  transgress  these  conditions.  If  the 
general  surface  of  the  body  should  be  clothed 
in  non-conducting  material,  much  more  ought 
the  feet  which  come  into  more  or  less  direct 
contact  with  the  ground,  and  can,  therefore,  be 
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more  readily  robbed  of  heat  than  other  parts 
of  the  body.  Cotton  socks  or  stockings  ought, 
therefore,  never  to  be  worn,  but  always  woollen, 
the  thickness  being  dependent  upon  the  season. 
It  should  also  be  noted  that  if  socks  or  stockings 
are  knitted  of  too  hard  wool  and  too  closely, 
they  are  less  porous,  contain  less  air  in  their 
meshes,  will  be  more  easily  soaked  and  matted 
with  moisture,  and  will  afford  less  j)rotection 
against  loss  of  heat  in  cold  and  wet  weather. 
Stockings  or  socks  with  a compartment  for  each 
toe,  as  gloves  have  for  each  finger,  are  warmer, 
more  cleanly,  and  more  likely  to  be  better  fitting 
than  the  ordinary  kind.  Then  tight-fitting 
stockings  are  less  warm  and  comfortable  than 
the  more  loosely  fitting,  provided  the  latter  do 
not  exhibit  the  fault  of  the  other  extreme  of  too 
much  material,  I’equiring  to  be  crumpled  up  in 
the  boot.  What  has  been  said  should  also  show 
how  great  an  evil  garters  are.  If  they  are  to 
be  useful  at  all  they  must  be  tight,  and  if  tight 
they  compress  the  veins,  preventing  the  due 
return  of  blood  from  the  foot  and  leg.  The 
sluggish  circulation  thus  induced  is  a frequent 
cause  of  cold  feet,  and  of  pain  and  weariness  in 
the  limbs  of  which  women  so  commonly  com- 
plain. It  is  besides  a serious  cause  of  enlarged 
(varicose)  veins.  Stockings  should,  therefore, 
always  be  kept  up  by  “ suspenders.” 

Boots  are  commonly  far  too  stiff  and  un- 
yielding to  permit  the  movement  of  the  foot 
proper  to  walking,  uidess  in  the  case  of  women’s 
boots  when  they  often  are  far  too  thin  to  yield 
protection  against  cold  or  wet  or  even  the  me- 
chanical discomfort  of  a gravelled  walk.  The 
spring  of  the  step  is  taken  from  the  ball  of  the 
toes,  and  here  the  boot  should  yield  easily,  so 
that  a person  ought  to  be  able  to  stand  on  tip- 
toes almost  as  I'eadily  with  boots  as  without 
them,  the  boot  bending  as  the  foot  does.  Un- 
yielding boots  not  only  interfere  witli  this 
movement,  but  indeed  with  the  free  play  of  the 
whole  foot,  so  that  all  the  mechanical  advantajre 
and  elasticity,  derived  from  the  foot  being 
formed  of  numei’ous  bones,  jointed  so  as  to  form 
an  arch  across  the  foot  as  well  as  from  heel  to 
toes,  is  lost;  and  the  foot  moves  in  its  inclosing 
box  as  a solid  mtiss  and  not  as  a yielding  elastic 
structure.  The  result  of  the  constant  wearinc 
of  such  boots  is  that  the  foot  actually  loses  its 
natural  elasticity;  the  muscles  of  the  foot  not 
being  allowed  free  exercise  do  not  attain  to  full 
development  and  are  permanently  weak,  and 
walking  is  a labour  instead  of  a pleasure.  Ob- 
viously the  natural  movement  of  the  foot  will 
not  be  permitted  in  boots  which  are  made 


without  regard  to  the  shape  of  the  foot.  The 
outline  of  the  foot  should,  therefore,  determine 
the  shape  of  the  boot.  In  this  respect  many 
boots  err  in  the  narrowing  towards  the  toes, 
which  crushes  the  toes  together,  causing  one  to 
ride  over  the  other.  The  heel,  which  ought  to 
be  nearly  as  large  as  the  ball  of  the  heel  itself, 
is  usually  too  small,  too  high,  and  jjlaced  too 
far  forward.  The  high  heel  throws  the  body 
into  the  j)Osition  approaching  that  of  the  person, 
walking  on  his  toes,  and  disturbs  the  natural 
balance  of  the  body,  so  that  to  maintain  the 
erect  posture  more  muscular  effort  is  required, 
while  its  forward  ])Osition  practically  destroys 
the  value  of  the  arch  of  the  foot  from  before 
backwards.  The  weight  of  the  body  being 
thus  thrown  forward  crushes  the  toes  forwards 
against  the  points  of  the  boots,  and  tends  to 
bend  the  toes,  and  to  press  unduly  upon  the 
nails,  deforming  them  and  occasioning  ingrow- 
ing toe-nails.  The  small  heel  affords  far  too 
narrow  a basis  of  support,  so  that  the  body  is 
unstable.  For  a man  the  heel  should  not  be 
more  than  f ths  inch  high  and  should  be  placed 
well  back.  Boots,  if  properly  fitting  and  of 
pliable  material,  do  not  press  unequally  iq)on 
any  part,  and  thus  avoid  the  causes  of  the  pro- 
duction of  corns  and  bunions,  the  result  of  un- 
due and  unequal  pressure.  At  the  same  time 
boots  ought  not  to  be  so  large  as  to  permit  the 
feet  to  move  about  loosely  within  them.  The  fric- 
tion so  produced  would  cpiickly  raise  blisters 
and  cause  thickenings  of  the  skin. 

How  often  are  all  the  evils  that  have  been 
indicated  exemplified  to  the  full  in  the  boots  of 
children!  They  are  bought  large  to  suit  their 
growth,  and  heavy  that  they  may  the  less  easily 
be  knocked  to  j^ieces,  and  they  ai’e  made  to  jriss 
up  the  leg  to  give  additional  support  to  the 
ankles! ! ! So  the  child’s  feet  are  tied  up  in  a 
box,  and  her  toes  ai’e  twisted  and  squeezed 
into  a shape  nature  would  never  have  produced, 
and  muscle  is  wasted  for  the  sake  of  economy 
in  shoe  leather,  and  the  surest  of  all  methods 
is  adopted  to  produce  weak  ankles  instead  of 
avoiding  them.  The  moderate  and  natural  use 
of  a part  is  the  best  means  of  strengthening  it. 
It  is  with  regular,  but  not  excessive,  exercise 
that  muscles  grow  strong  and  well -formed. 
When  such  exercise  is  prevented  by  artificial 
bands  and  strappings,  the  surest  means  of  in- 
ducing weakness  are  being  adopted.  Special 
care  ought,  therefore,  to  be  taken  with  the 
covering  for  children’s  feet,  since  the  growth 
will  be  powerfully  affected  by  the  nature  of 
that  covering.  Probably  shoes  would  be  more 
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suited  than  boots,  since  they  allow  a freer  action 
of  the  ankle  joint,  and  they  also  allow,  better 
than  boots,  of  the  escape  of  moisture  from  the 
feet.  If,  from  the  beginning,  the  child’s  feet  are 
allowed  free  play  in  well-titting  shoes,  pliable, 
and  not  so  heavy  as  to  tire  out  the  young 
muscles  with  lifting  them,  there  need  be  little 
fear  of  badly-shaped  feet  or  weak  ankles.  But 
if  under  the  name  of  strengthening  weak  joints, 
the  natural  growth  and  exercise  of  the  muscles 
and  ligaments  of  the  foot  and  ankle  are  inter- 
fered with,  weakness  will  certainly  result,  and  the 
necessity  of  external  support  will  become  more 
pronounced  as  the  child  grows.  The  weakness, 
in  short,  which  the  mother  points  to  as  the 
proof  of  the  need  of  the  external  support,  is  the 
result  of  the  support. 

Poisonous  Dyes  in  Clothing’.— There  are  on 
record  numerous  instances  in  which  symptoms 
of  poisoning  have  been  traced  to  the  clothing 
worn,  dependent  upon  the  stuff  used  to  dye  the 
material.  The  poison  to  be  feared  is  arsenic, 
some  of  the  preparations  of  which  may  be  de- 
liberately used  for  colouring  purposes,  such  as 
the  arsenite  of  copper,  which  is  green;  while 
some  forms  of  arsenic  are  found  as  impurities 
in  other  colours  employed.  Thus  magenta  (ros- 
analine  or  fuchsine)  which  when  pure  is  harm- 
less, is  sometimes  contaminated  with  arsenic, 
and  most  of  the  cases  of  poisoning  from  clothing 
have  been  owing  to  this  dye  in  the  cloth.  In 
the  pigments  known  as  cochineal  red  and  coral- 
line it  has  also  been  found.  The  effects  so  pro- 
duced may  be  twofold.  Arsenical  vapour  or 
dust  may  be  given  off  from  the  fabric  and  be 
inhaled,  leading  to  symptoms  of  chronic  poison- 
ing, perha})S  for  a long  time  not  recognized  as 
such.  The  usual  symptoms  are  headache,  sick- 
ness, loss  of  appetite,  languor,  feverishness  &c. 
In  the  second  place  the  clothing  may  directly 
irritate  the  skin,  leading  to  redness,  swelling 
and  inflammation  of  the  skin,  producing  perhaps 
an  eruption.  In  all  kinds  of  planted  and  woven 
materials,  used  for  clothing,  has  arsenic  been 
found,  in  flannel  vests  and  shirts,  in  socks  and 


and  flowers,  as  well  as  in  table-cloths,  carpets, 
wall-papers  &c.  It  may  be  well  to  observe  also 
that  clothing  is  capable  of  absorbing  not  only 
moisture  but  also  odours  and  emanations  of 
various  kind.s.  The  extent  to  which  such  ab- 
sorption occurs  depends  to  some  extent  upon 
the  colour  of  the  cloth,  black  absorbing  most, 
then  the  other  colours  in  the  following  order — 
Blue  - Red  - Green  - Yellow  - White; 

the  last  absorbing  least.  That  the  contagion  of 


infectious  disease  clings  tenaciously  to  clothing 
and  may  be  easily  transported  from  place  to 
j place  by  it  is  well  known,  and  is  a means  of 
spreading  such  diseases  not  too  carefully  guar- 
ded against.  The  relation  between  the  absorp- 
tion of  odours  and  colour  would  seem  to  indicate 
that  nurses  in  attendance  upon  any  infectious 
disease  should  be  clad  in  light-coloured  wjishing 
dresses  and  not  in  dark  garments. 

BATHING. 

The  Uses  of  Bathing.^ The  primary  use 
of  the  bath  is  for  the  promotion  of  cleanliness. 
Both  from  within  and  from  without  do  materials 
accumulate  upon  the  skin  which,  if  allowed  to 
remain,  interfere  with  the  proper  and  healthy 
discharge  of  its  business  in  the  bodily  economy. 
On  p.  387  and  following  pages  the  nature  of 
that  business  has  been  pointed  out.  By  means 
of  the  sweat-glands,  and  the  sebaceous  glanus 
connected  with  the  hairs,  material  is  constantly 
being  removed  from  the  blood  for  expulsion 
from  the  body.  But  these  glands  may  become 
easily  blocked  at  their  outlet,  the  excretion  escap- 
ing with  difficulty.  From  the  surface  of  the  skin 
dried  scales  of  the  scarf-skin  are  being  sepai'ated 
in  the  form  of  fine  dust.  These,  mingling  with 
the  moisture  from  the  sweat-glands  and  the  oily 
material  from  the  hair-glands,  form  a material, 
readily  remaining  upon  the  skin,  covering  over 
the  minute  openings  of  the  glands,  and  so  inter- 
fering with  the  function  of  the  skin,  diminish- 
ing its  activity  as  a purifier  of  the  blood,  and 
possibly  leading  to  disease.  Then  from  without 
dust  &c.  settles  upon  the  skin  increasing  its 
defilement.  The  primary  use  of  bathing  is  to 
cleanse  the  skin  from  such  impurities.  For 
i these  purposes  the  regular  use  of  cold  or  tepid 
water  with  soap  is  effective,  but  it  is  not  com- 
pletely so.  It  removes  the  surface  material 
but  has  less  effect  on  the  deeper  parts  of  the 
glands,  which  are  more  effectually  cleansed  by 
the  common  practice  of  the  weekly  warm  bath. 
By  the  latter  means  what  may  be  called  a 
flushing  of  the  tubes  of  the  glands  is  produced. 
The  warmth  brings  a large  supply  of  blood  to 
the  skin,  and  stimulates  the  glands  to  increased 
activity.  The  increased  quantity  of  sweat  thus 
])roduced  causes,  so  to  speak,  a flow  down  the 
tubes  and  washes  out  any  material  which  may 
have  collected  in  their  interior,  which  the  daily 
wjush  may  not  have  been  sufficient  to  remove. 
This  is  even  more  thoroughly  effected  by  the 
hot-air  l)ath,  one  of  the  features  of  the  Turkish 
bath.  This  is,  indeed,  one  of  the  most  valuable 
effects  of  the  hot-air  bath,  the  very  copious 
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perspiration  produced  by  the  action  of  the  hot 
air  on  tlie  skin  causing  a very  thorough  clearing 
out  of  the  gland-tubes  or  “pores  of  the  skin,” 
as  they  are  commonly  called.  So  that  so  far  as 
cleansing  purposes  are  concerned,  the  daily  ab- 
lutions with  soap  and  water,  the  weekly  warm 
bath,  and  an  occasional  hot-air  bath  would  be 
a most  excellent  arrangement. 

All  water  for  ordinary  bathing  purposes  ought 
to  be  soft.  The  softer  it  is,  the  greater  is  its 
cleansing  property,  because  the  more  readily 
does  it  soften  and  dissolve  impurities.  Besides, 
hard  waters  are  liable  to  irritate  the  skin,  and 
many  persons  are  very  liable  to  such  irritation; 
and  hal’d  waters  are  very  uneconomical  in  soap. 
The  methods  of  softening  hard  waters  have 
been  explained  on  p.  639.  Eain-water  properly 
purified  would  be  extremely  useful  for  cleansing 
purposes,  where  the  domestic  supply  was  of 
hard  water.  The  mere  act  of  boiling  water 
softens  it  (p.  639),  and  thus  hard  water  used  for 
hot  baths  will  be  less  disadvantageous  than  if 
the  water  were  used  cold.  But  a suggestion  has 
been  made  by  which,  by  simple  and  not  expen- 
sive means,  a supply  of  distilled  water  for 
washing  purposes  might  readily  be  obtained  in 
every  house  provided  with  a hot-water  boiler. 
Such  boilers  are  all  provided  with  a pipe  by 
wliich  the  steam  blows  oflF.  This  usually  dis- 
charges into  the  open  air.  If  this  pipe  were 
made  in  aspiralform,  cai’ried  through  asrnall  tank 
of  cold  water  and  then  made  to  open  into  a cis- 
tern, the  steam  would  be  condensed  and  caught 
as  distilled  water  in  the  cistern,  from  which  it 
could  be  drawn  off  as  reqiiired. 

Soap  is  prepared  by  boiling  fat,  dei’ived  from 
the  ox  or  sheep  and  vegetable  substances,  with 
caustic-soda  solution,  a hard  soap  being  thus 
produced;  soft  soap  is  the  product  of  boiling 
fat  with  caustic  potash.  The  oil  from  the  olive 
mixed  with  other  vegetable  oils  is  used  for  Cas- 
tile soap,  the  white  variety  of  which  is  one  of 
the  most  excellent  and  soothing  quality.  Palm- 
oil,  cocoa-nut  oil,  and  other  vegetable  oils  are 
used  for  the  same  purpose.  Curd  soap,  when 
pure,  is  made  from  tallow  and  soda  only,  and  is 
of  good  quality.  Curd  soap  and  palm-oil  soap 
are  the  usual  basis  of  most  toilet  soaps,  to  which 
a proportion  of  glycerine  may  be  added,  in  the 
glycerine  soaps,  and  to  which  also  colouring 
matters  and  various  perfumes  are  added.  Some 
colouring  agents  are  injurious;  red  and  magenta 
colours  should  be  avoided,  the  red  colour  being 
sometimes  derived  from  a mercury  or  lead  pre- 
paration, and  the  magenta  colouring  matter 
being  liable  to  contamination  with  arsenic.  The 


safest  soaps  to  use  for  the  skin  are  the  pure 
white  curd  or  Castile  soaps,  and  the  transparent 
soaps  of  makers  of  rej)ute.  The  transparent 
soaps  are  less  likely  to  be  adulterated  than 
others,  since  adulteration  would  interfere  w'ith 
their  clearne.ss.  An  excess  of  soap  will  unduly 
soften  the  skin,  owing  to  the  action  of  the  soda, 
and  therefore  the  smallest  quantity  that  is  suit- 
able should  be  employed,  and  very  thoi’oughly 
washed  off  afterwards  with  water.  None  should 
be  left  for  removal  by  the  towel. 

The  use  of  the  hands  is  to  be  preferred  to 
sponges,  flannel  cloths  &c.,  for  the  fingers  can 
more  effectually  insinuate  themselves  into  the 
folds  of  the  skin  and  the  due  amount  of  pres- 
sure can  be  better  regulated.  The  friction  of 
the  hand  is  also  pleasantly  stimulating  to  the 
skin. 

The  bath,  however,  serves  other  purposes 
than  those  of  cleansing,  though  none  more  valu- 
able. The  hot  bath  relaxes  the  blood-vessels  of 
the  surface  and  causes  a freer  circulation  in  the 
skin.  If  more  blood  flows  to  the  skin  there  is, 
of  necessity,  less  in  deei^er  organs,  which  are 
consequently  relieved,  and  a soothing  and  calm- 
ing effect  is  thus  produced.  None  of  the  organs 
of  the  body  experiences  such  effects  more 
markedly  than  the  nervous  system,  and  the 
effect  of  the  hot  bath  in  inducing  sleep  is  thus 
explained.  The  cold  bath,  on  the  other  hand, 
drives  the  blood  to  the  deeper  parts  and  pro- 
motes their  activity,  though,  if  the  cold  be  not 
too  prolonged,  reaction  sets  in  when  it  is  over, 
blood  flows  more  freely  to  the  skin,  and  a 
general  stimulating  effect  is  produced.  For 
such  reasons  the  evening,  before  retiring  to  rest, 
is  the  most  suitable  time  for  the  warm  bath,  and 
the  morning  after  rising  for  the  cold  bath,  the 
former  conducing  to  I’est,  the  latter  to  activ- 
ity. Various  methods  ai’e  employed  for  con- 
centrating the  action  of  one  or  other  on  special 
parts  or  organs  of  the  body,  such  as  by  the  hip 
or  sitz  bath,  douch  and  needle  baths  and  so  on, 
which  will  be  considered  in  a little  more  detail. 
Thus  baths  are  made  use  of  not  only  for  the 
ordinai’y  purposes  of  health,  but  also  for  the 
treatment  of  disordered  states  of  the  body, 
their  value  for  which  has  been  recognized  only 
in  recent  years. 

Too  frequent  bathing  of  the  skin,  whether  of 
one  part  or  of  the  whole  surface  is  not  com- 
mended, specially  if  each  time  soap  is  em- 
ployed. The  oily  matter  produced  by  the  seba- 
ceous glands  is  designed  to  oil  the  skin  and 
kee])  it  soft  and  pliable.  If  it  is  too  frequently 
removed,  the  skin  becomes  too  dry  and  is  prone 
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to  crack  or  chap.  Other  consequences  may  ensue 
from  the  skin  being  irritated  by  the  excessive 
stimulation,  such  as  the  production  of  eruptions 
and  so  on.  The  skin  of  some  is  much  more  sus- 
ceptible to  such  iuliuences  than  that  of  others. 
For  example  some  can  scarcely  use  soap  to  the 
face,  because  of  the  irritation  it  induces.  In 
such  cases  the  addition  to  the  water  used  of  a few 
drops  of  weak  ammonia,  spirits  of  hartshorn,  or 
a tea-spoonful  of  sal  volatile,  will  effect  the 
removal  of  oily  matter  from  the  surface  without 
irritation. 

Varieties  of  Baths. — The  temperature  of 
the  various  kinds  of  baths  is  given  in  the  follow- 
ing table: 


Cold  Bath. 

o 

O 

o 

o 

o 

Fahrenheit. 

Tepid  ,,  . 

85°  „ 95° 

) y 

Warm  ,,  . 

96°  „ 104° 

y y 

vapour  ,,  . 

96°  „ 110° 

yy 

Hot  ,,  . 

102°  „ 110° 

j y 

Very  hot ,,  , 

110°  „ 120° 

y y 

Hot-air^  ,,  . 

175°  „ 212° 

y y 

The  Cold 

Bath. — The  first  effect  of  the  cold 

bath  is  to  produce  a shock  on  the  nerves  of  the 
skin.  As  a result  the  vessels  of  the  skin  be- 
come strongly  contracted,  the  blood  is  driven 
out  of  them  and  seeks  the  deeper  parts,  which 
also  will  be  siiddenly  excited  by  the  rush  of 
blood  to  them.  Proof  of  this  is  found  in  the 
increased  rate  of  the  heart’s  beat  and  the  quick- 
ening of  the  breathing.  The  temperature  of 
the  skin  is  reduced,  but  not  that  of  the  body 
as  a whole,  unless  the  immersion  be  prolonged. 
Indeed  at  first  the  internal  production  of  heat 
is  quickened  by  the  stimulus  to  the  internal 
organs.  If,  however,  the  application  of  the 
cold  be  prolonged  the  tempei'ature  of  the  body 
will  be  lowered,  because  water  is  a conductor 
of  heat,  and  heat  will  be  removed  from  the 
body  more  quickly  than  it  is  produced.  For 
such  a purpose  cold  baths  are  largely  employed 
in  Germany  in  cases  of  fever.  The  prolonged 
action  produces  depression,  the  action  of  the 
heart  becoming  feebler  and  slower,  due  to  the 
action  of  the  cold  upon  the  nervous  system  as 
well  as  to  the  direct  abstraction  of  heat.  For 
recovery  from  such  depression  artificial  aid,  in 
the  shape  of  hot  blankets  &c.  and  stimulants 
might  be  necessary.  But  in  the  case  of  the  cold 
bath  as  ordinarily  used,  the  application  is  short, 
and  the  more  near  to  the  temperature  of  50° 
Fahr.  the  water  is  the  shorter  must  it  be.  Fol- 
lowing the  first  action  is  reaction,  during  which 

1 This  degree  of  temperature  is  of  course  unbearable  un- 
less the  air  is  dry,  and  the  explanation  of  its  being  borne  is 
given  on  p.  735. 


the  blood  returns  to  the  skin,  the  blood-vessels  of 
which  relax,  and  a pleasant  sensation  of  “glow,” 
spreading  rapidly  over  the  surface,  is  experienced. 
This  reaction  is  aided  by  rapid  friction  of  the 
skin,  as  by  towels,  and  if,  after  drying,  the  body 
is  quickly  clothed  and  exercise  engaged  in,  the 
total  effect  of  the  bath  is  stimulating,  inducing 
a feeling  not  only  of  warmth  but  also  of  vigour. 
The  markedly  stimulating  effect  on  the  various 
organs  of  the  body  is  shown  by  the  fact  that 
the  amount  of  carbonic  acid  gas  given  off 
from  the  lungs  and  of  urea  from  the  kidneys 
is  increased,  indicating  increiised  tissue  change, 
evidenced  also  by  increased  appetite.  The 
length  of  time  the  cold  may  be  applied  with- 
out interfering  with  the  setting  in  of  a proper 
reaction  depends  upon  the  individual.  A 
mere  instant’s  immersion  is  sufficient  for  some, 
others  can  bear  several  minutes,  wdiile  some 
could  not  bear  complete  immersion  of  the  body 
at  all,  a feeling  of  coldness  and  shivering  lasting 
for  hours  after  it.  Obviously  for  such  persons 
the  full  cold  bath  is  not  suitable,  but  that  does 
not  necessarily  imply  that  the  use  of  cold  w^ater 
to  the  body  is  to  them  hurtful  in  every  form. 
Much  depends  on  habit,  and  a person  unaccus- 
tomed to  the  full  cold  bath  is  not  likely  to  find  it 
pleasant  without  some  preparation  for  it.  This 
preparation  can  be  given  by  the  use  of  the  cold 
w'et  towel  &c.  for  some  time,  gradually  leading 
up  to  the  full  cold  plunge,  which  may  thus  be 
made  tolerable  and  enjoyable. 

The  cold  bath  is  not  suitable  for  the  old 
and  the  delicate.  The  shock  is  too  great,  and 
a proper  reaction  does  not  set  in.  Besides  in 
delicate  persons  the  rush  of  blood  to  the  deeper 
organs  may  produce  too  great  a strain  upon 
weak  parts.  Of  course  old  persons  who  have 
been  accustomed  all  their  lives  to  the  cold  bath 
need  not  break  it  off,  if  it  continues  to  agree 
with  them,  or  they  may  simply  modify  it  by 
using  some  of  the  milder  forms  to  be  noted. 

The  action  of  cold  may  be  intensified  by  pour- 
ing the  water  upon  the  body  from  a height,  by 
causing  it  to  fall  upon  the  body  with  force  as 
from  a hose,  or  by  showering  it  or  spraying  it 
on  the  body  by  the  use  of  various  arrangements 
of  pipes  &c. 

The  morning  or  early  part  of  the  day  is  the 
suitable  time  for  such  kinds  of  baths.  Persons 
who  ai’e  thus  habituated  to  the  use  of  cold  water 
are  less  suscejitible  to  the  influence  of  cold  and 
can  stand  longer  exposure  than  others. 

The  Wet  Sponge  is  the  mildest  method  of 
using  cold  water,  and  is  well  adapted  for  the 
weak  and  delicate.  The  body  may  simply  be 
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rapidly  sponged  over,  or  the  person  may  stand 
or  sit  in  a large  shallow  bath,  and  the  water  be 
squeezed  from  a sponge  over  the  shoulders  and 
body.  This  may  be  done  in  a warm  room,  the 
water  in  which  the  pei’son  stands  being  warmer 
than  that  from  the  sponge.  After  one  appli- 
cation of  the  cold  water,  the  person  is  quickly 
dried  and  dressed.  At  first  the  water  in  wliich 
the  sponge  is  dipped  should  be  tejhd,  and  day 
after  day  may  be  used  colder,  as  tlie  person  be- 
comes accustomed  to  it,  till  quite  cold  water  is 
used. 

The  Wet  Towel  is  not  quite  so  mild  as  the 
sponge.  The  towel  is  dipped  in  water  of  the 
desired  degree  of  coldness,  wrung  lightly  out 
and  applied  to  the  body,  which  is  then  vigor- 
ously rubbed  with  it. 

The  Wet  Sheet  is  still  less  mild.  The  whole 
body  is  enveloped  by  the  sheet,  and  rubbed  up 
and  down  for  several  minutes.  The  wet  sponge, 
wet  towel,  and  wet  sheet,  may  be  used  as  stages 
in  accustoming  the  body  to  the  employment  of 
cold  water,  preparatory  to  the  trial  of  the  ordi- 
nary cold  bath ; and  the  degree  of  coldness  of 
the  water  and  length  of  time  of  application  can 
be  regulated  according  to  the  effects  produced. 

Tepid  Baths  produce  neither  depression  nor 
excitement,  and  are  therefore  suited  for  all. 
They  are  the  best  when  prolonged  immersion  is 
desired,  as  in  the  treatment  of  chi’onic  skin  and 
nervous  diseases. 

The  Warm  Bath  is  particularly  serviceable 
in  removing  feelings  of  fatigue.  It  should 
quicken  only  slightly  the  circulation,  and  bring 
an  additional  quantity  of  blood  to  the  skin.  It 
is  by  this  means  that  it  removes  the  tired  feeling 
from  exhausted  muscles,  for  it  promotes  the 
removal  from  the  tissues  of  the  waste  products, 
which  have  accumulated  during  the  pei’iod  of 
activity,  whose  presence  in  the  muscles  is  the 
cause  of  the  feeling  of  weariness.  After  pro- 
longed labour,  or  a long  fatiguing  walk,  or  pro- 
longed exposure  to  damp  and  cold,  or  after,  for 
example,  the  exertion  of  much  dancing,  nothing 
is  so  restorative  and  refreshing  as  a warm  bath. 
After  sucli  exertion  many  persons  ai'e  restless, 
and  desiring  repose  cannot  find  it  owing  to  sheer 
weariness.  A full  warm  bath,  prolonged  for 
fifteen  or  twenty  minutes,  will  remove  the  ache 
from  the  muscles  and  substitute  a feelinjr  of 
quietness  conducive  to  sleep.  It  is  also  capable 
of  restoring  the  body  to  a condition  in  which 
renewed  activity  is  possible  with  comfort.  When 
employed  for  such  purposes,  the  person  should 
end  with  a spray  or  douche,  or  simple  sponge  of 
tepid  water  (70°)  if  he  is  about  to  go  to  bed,  or 


with  a warm  spray,  quickly  reduced  to  cold, 
before  dressing  to  go  out. 

Warm  baths  are  largely  employed  in  feverish 
affections  of  children,  for  promoting  the  action 
of  the  skin;  and  they  are  a safe  resort  in  the 
convulsions  of  children,  cold  being  at  the  same 
time  applied  to  the  head. 

The  Hot  Bath  acts  in  a more  pronounced 
way  upon  the  heart  and  nervous  system  than 
the  merely  warm  bath.  If  very  hot  it  power- 
fully excites  the  heart,  whose  action,  indeed,  it 
may  stimulate  to  violence.  The  brain  is  also 
influenced  by  the  more  copious  flow  of  blood 
through  it,  due  to  the  vigorous  action  of  the 
heart.  These  effects,  however,  are  largely  coun- 
terbalanced by  the  increased  flow  of  blood  to 
the  skin.  But  the  prolonged  use  of  hot  baths 
is  weakening,  and  the  temporav’y  strain  thrown 
upon  the  heart  and  blood-vessels  and  brain 
would  be  hurtful  to  many.  The  bather  should 
be  immersed  to  the  chin;  the  hair  is  damped 
with  cold  water,  and  a thin  cold  cloth  is  wrajDped 
about  the  head.  Cold  water  may  be  drunk  if 
desired.  The  bath  should  last  twenty  minutes, 
or  less  if  oppression  is  felt.  It  should  conclude, 
as  directed  for  warm  bath,  with  tepid  douche 
or  sponging,  or  with  warm  spray  quickly  reduced 
to  cold.  The  hot  bath  should  not  be  used  in  the 
morning  or  early  part  of  the  day,  or  at  any  time 
except  before  going  to  bed,  unless  the  person  is 
properly  cooled  down  before  dressing  and  going 
out. 

Warm  baths  are  valuable  means  of  reducing 
excitement,  and  relaxing  spasm,  such  as  the 
temporary  spasm  causing  inability  to  empty  the 
bladder. 

The  Hot-air  Bath  is  one  of  the  most  power- 
ful ways  of  stimulating  the  activity  of  tlie  skin. 
The  person,  unclothed,  is  placed  in  an  apartment 
heated  by  means  of  furnaces,  the  air  being  dry. 
In  a longer  or  shorter  time,  according  to  the 
heat  of  the  air  and  the  condition  of  the  bather, 
the  perspiration  bursts  out  upon  the  skin, 
becoming  very  copious,  so  that  the  whole  body 
is  bathed  in  sweat.  A very  high  temperature 
may  be  borne  so  long  as  the  air  is  quite  dry, 
for  the  sweat  passes  rapidly  off  from  the  body 
in  the  form  of  vapour,  removing  a large  quan- 
tity of  heat,  and  thus  the  temperature  of  the 
body  does  not  rise,  unless  the  air  is  very  hot, 
when  the  heat  of  the  body  usually  increases 
by  two  or  tlu’ee  degrees.  The  same  high  tem- 
perature could  not  be  borne  if  the  air  were 
moist,  as  in  the  case  of  a vapour  bath,  for  then 
the  air  issaturated  or  neai’ly  so  with  moisture  and 
cannot  take  up  more,  or  can  take  up  very  little. 
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In  this  case  the  sweat  does  not  readily  pass  off 
from  the  body,  and  the  regulating  action  of 
the  skill  on  the  heat  of  the  body  is  interfered 
with.  Marked  oppression,  difficulty  of  breath- 
ing, fulness  in  the  head,  faintness  &c.  would 
then  speedily  arise.  When  the  air  is  quite  dry, 
however,  a high  temperature,  for  example,  that 
of  180°  Fahr.  can  usually  be  endured  with  ease, 
and  even  above  212°.  Not  only  the  activity  of 
the  skin,  but  the  action  of  the  heart  and  of  breath- 
ing ai’e  greatly  increased.  It  is  thus  not  suited 
for  everyone,  certainly  not  in  its  full  form  for 
anyone  with  weak  heart  or  vessels,  and  for  very 
full-blooded  persons.  The  hot-air  bath  may 
also  be  given  in  a box  heated  with  gas  or 
spirit-lamps. 

The  T urkish  Bath. — The  hot-air  bath  is  usu- 
ally obtained  with  other  accessories  in  the  form 
of  the  Turkish  bath.  This  bath  was  adopted  by 
the  Turks  from  the  Romans,  who  derived  it 
from  the  Greeks.  The  ordinary  method,  as  used 
in  this  country,  is  well  known,  and  the  general 
arrangements  need  be  but  briefly  mentioned. 
The  bather  enters  the  dressing-room  (Roman 
Vestiarium)  which  is  heated  to  an  ordinarily 
comfortable  temperature.  Round  the  wall  ai’e 
stalls,  curtained  in  front,  and  each  provided  with 
a couch.  Beyond  this  room  there  are,  in  the 
fully  - equipped  Turkish  baths,  three  rooms, 
separated  from  the  dressing-room  by  well- 
padded  doors.  The  first  of  these  corresponds 
to  the  Roman  Tepidarhim,  the  warm  room, 
in  which  the  temperature  is  from  115°  to  120  ; 
beyond  this  and  separated  from  it  by  heavy 
curtains  is  the  hot  room,  or  in  which 

the  temperature  ranges  from  120°. to  140°;  and 
still  beyond  is  the  hottest  room,  called  also  the 
flue  room,  corresponding  to  the  Roman  Laconi- 
cum.  Here  the  temperature  is  not  below  150°, 
usually  175°  to  180°,  but  may  be  200°  and  up- 
wards. Every  Turkish  bath  has  certainly  two 
rooms  beyond  the  dressing-room,  one  in  which 
the  temperature  may  readily  be  raised  to  140° 
or  thereby,  and  one  beyond  it  in  which  the 
, highest  temperatures  may  be  obtained.  The 
lieating  is  accomplished  by  flues,  beneath  the 
flue-room,  the  other  rooms  being  heated  from 
it  as  well  as  by  means  of  heated  fresh  air,  ad- 
mitted through  appropriate  openings.  The  flue 
from  the  furnace  passes  underneath  the  floor 
of  the  hottest  room,  and  enters  a coil  of  cast-iron 
pipes,  coiling  along  three  sides  of  the  room,  the 
walls  of  which  are  formed  of  glazed  brickwork. 

A most  important  point  in  the  construction  of 
a Turkish  bath  is  the  arrangement  for  ventila- 
tion. The  great  rapidity  with  which  evaporation 


takes  j)lace  from  the  body,  subject  to  the  high 
tempei-ature  of  dry  air,  would  speedily  cause  the 
atmosphere  of  the  rooms  to  be  impregnated  with 
emanations  from  the  skin,  which  would  be  in- 
haled by  the  bathers  unless  some  very  efficient 
means  existed  of  removing  the  polluted  air 
and  substituting  fresh  warm  air.  This  is  of 
vital  importance,  and  is  necessary  also  for 
another  reason,  namely  that  the  evaporation  of 
sweat  from  the  body  renders  the  atmosphere 
moist.  Now  the  air  of  the  Turkish  bath  ought 
to  be  perfectly  dry,  and  therefore  the  continual 
removal  of  moist  and  polluted  air  and  its  re- 
placement by  perfectly  diy  and  pure  hot  air 
are  necessary.  This  is  now  accomplished,  in 
the  best  baths,  by  utilizing  the  di'aught  in  the 
exhaust  flue  of  the  furnace.  The  foul  air  is 
drawn /rom  the  floor,  for  it  is  near  the  floor  the 
foul  air  collects,  since  it  is  less  warm  than  the 
entering  hot  air,  and  is  heavier  by  reason  of 
the  moisture  and  impurities  it  contains,  and 
passing  through  pipes  along  the  side  of  the  bath 
reaches  the  chimney.  Any  arrangement  which 
seeks  to  ventilate  from  the  roof  defeats  its  own 
ends,  since  the  fresh  hot  air  rises  and  will  be 
drawn  off,  while  the  polluted  air  will  be  left. 

In  the  warm  rooms  the  bather  reclines  on  a 
zigzag  wooden  chair,  over  which  he  spreads  his 
dry  bath-towel.  In  the  hottest  room  the  floors 
require  strips  of  matting,  or  felt  sli))pers  are 
worn,  to  protect  the  feet.  Wooden  chairs  are 
not  admissible,  on  account  of  the  great  heat,  and 
the  best  form  of  chair  is  one  with  canvas  seat 
and  back,  which  are  easily  cleaned  by  washing. 

Convenient  to  the  warm  rooms  is  an  apart- 
ment moderately  heated  and  provided  with  low 
tables  of  marble,  corresponding  to  the  Roman 
Lavatorium.  On  one  of  these  the  bather  lies 
down  and  is  rubbed  or  shampooed  by  the  bath 
attendant,  soaped  and  scrubbed,  and  finally 
doiiched  first  with  warm  and  afterwards  with 
cold  water,  pi’eparatory  to  a return  to  the  dress- 
inff-room,  as  described  later. 

o ' 

These  being  the  general  details  of  a Turkish- 
bath  house,  it  will  be  well  to  describe  the 
regular  course  of  the  bath  itself;  and  we  shall 
first  of  all  describe  the  full  bath  as  taken  by 
anyone  with  whom  time  is  no  consideration,  in 
a.  bath  with  three  rooms  of  increasing  heat. 

The  Full  Bath. — The  bather  undresses  in 
one  of  the  curtained  recesses  of  the  dressing- 
room,  girds  a towel  or  similar  contrivance  round 
his  loins,  and  carrying  a bath-towel  over  the 
arm  passes  into  the  warm  room.  Here  he  stays 
only  long  enough  to  wet  the  hair  with  cold 
water,  and  perhaps  drink  of  it,  and  then  passes 
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on,  straight  through  the  hot  room,  into  the 
hottest  room.  Spreading  liis  towel  over  a chair 
he  reclines  upon  it,  talking  little  or  not  at  all, 
wets  his  head  with  cold  water,  and  drinks  at  his 
pleasure,  but  not  too  copiously,  of  cold  water, 
which  the  attendant  will  bring  him.  Here  he 
remains  five  or  ten  minutes.  By  this  time  the 
whole  body  will  be  bedewed  with  perspiration; 
and  the  bather  passes  out  into  the  room  next  in 
temperature,  the  hot  room,  where  he  reclines  for 
another  ten  or  hfteen  minutes.  Then  he  passes 
to  the  warm  room,  lower  in  temperature  than  the 
former,  and  here  he  reclines  till  the  attendant  is 
ready  for  him,  when  he  proceeds  to  the  washing 
room.  Here  he  lies  on  a table  and  the  attendant 
goes  over  the  whole  body,  rubbing  the  surface, 
and  thus  removing  all  loose  effete  skin,  grasping 
and  kneading  muscles,  bending  joints  and  so  on. 
He  is  then  rubbed  over  with  soap,  scrubbed  and 
washed  down,  and  lastly  douched  with  warm  and 
then  tepid  and  cold  water.  From  this  room  the 
bather  passes  out  quickly,  plunges  through  a 
cold  bath,  and  regains  the  dressing-room,  where 
he  is  quickly  dried  down  with  warm  dry  towels. 
He  is  then  enveloped  in  a dry  bath-towel,  and 
so  attired  he  lies  down  on  his  couch  in  the 
dressing-room,  covered  over  with  a light  rug  or 
blanket,  till  his  skin  assumes  its  natural  degree 
of  warmth.  Here  the  soothing  influence  of  the 
bath  proclaims  itself,  by  the  tendency  to  sleep 
which  it  induces,  which  should  not  be  yielded 
to,  however,  because  of  its  relaxing  effect. 
When  the  skin  is  cool  and  dry,  usually  in 
fifteen  or  twenty  minutes,  the  bather  dresses 
quietly  and  deliberately.  It  is  important  that 
he  should  rest  a sufficient  time  to  be  quite 
cooled  down  before  he  dresses,  lest  a second 
perspiration  be  induced  as  soon  as  he  walks 
abroad,  leading  to  a chill.  At  the  same  time 
he  must  not  rest  so  long  as  to  become  chilly. 
Each  bather  should  be  able  to  determine  by  his 
own  sensations,  when  is  a suitable  time  to 
dress.  Employed  in  such  a way  as  has  been 
described,  the  Turkish  bath  is  not  only  unex- 
celled for  its  purifying  effects,  but  is  a wonder- 
ful restorative  after  fatigue,  and  imparts  a de- 
lightful sense  of  lightness  and  buoyancy. 

Now  it  may  be  pointed  out  that  this  order 
of  taking  the  different  rooms,  the  hottest  first, 
and  thereafter  those  of  a lower  temperature,  is 
advised  because  a few  minutes  of  the  dry  air 
of  the  hottest  room  will  bring  out  the  perspira- 
tion, as  a rule,  quickly,  and  will  thus  speedily 
relieve  the  strain  on  the  heart  and  other  organs. 
Once  the  perspiration  is  fully  out  it  is  easily 
kept  up  by  a lower  temperature,  and  hence  the 


return  to  the  room  of  lower  temperature  does 
not  arrest  it.  On  the  other  hand  if  one  stays 
in  the  liot  room  till  the  perspiration  is  well  out, 
and  thence  passes  to  the  hottest  room,  a drying 
effect  is  apt  to  be  produced.  In  the  hot  rooms 
the  temperature  of  the  body  rises,  one  or  two 
degrees,  till  the  perspiration  breaks  out,  by  the 
evaporation  of  which  it  is  prevented  rising 
higher. 

Taking  the  order  of  the  bath  as  has  been  here 
given,  many  jieople  entertain  considerably  di- 
vergent views  as  to  the  degree  of  heat  that  is 
desirable  in  the  hottest  or  flue  room,  some  being 
unsatisfied  if  200°  or  even  212°  is  not  reached, 
others  seeking  to  have  it  about  175°,  and  others 
still  lower.  Concerning  this  point  Dr.  W.  B. 
Hunter,  of  Matlock,  makes  the  following  re- 
marks;-— “ It  is  no  exaggeration  to  declare  that 
the  customary  pi'actice  of  a public  bath  has  for 
its  aim  and  ideal  the  endurance  of  the  greatest 
possible  temperature  for  the  longest  possible 
time.  This  is  a truly  simple  ideal,  and  there  is 
a certain  simplicity  likewise  in  those  who  strive 
after  it.  The  result,  on  the  contrai’y,  is  other- 
wise, and  to  such  as  are  not  gifted  with  an  ex- 
ceptional constitution  and  supei'abundance  of 
vitality,  the  sHain  it  involves  brings  much  of 
mischief  along  with  the  benefits  inherent  to  the 
bath.  It  entails  in  time  an  enfeeblement  as 
marked  as  that  invigoration  which  a more 
moderate  use  of  the  bath  most  surely  affords. 

With  the  thermometer  no  higher  than  103°, 
when  one  foot  only  from  the  floor  level  (at  the 
customary  height  of  five  feet  it  was  115°),  a 
copious  perspiration  was  maintained  for  a period 
of  forty  minutes.  The  pulse  meanwhile  was 
soft,  and  never  got  above  84  beats  per  minute; 
the  respiration  was  quiet  and  stood  at  12i  per 
minute  throughout,  and  the  heat  of  the  body, 
as  observed  by  a clinical  thermometer,  kept 
close  from  beginning  to  end  in  the  axilla  (arm- 
pit)  never  got  above  98'6°,  an  elevation  no  more 
than  two-tenths  of  a degree  beyond  the  normal. 
This  should  serve  to  show  how  little  may  be 
necessary,  after  all,  for  attaining  to  the  full  the 
principal  object  the  bather  has  in  view,  and  how 
slight  need  be  the  strain  involved  in  its  main 
tenance- — an  irreducible  minimum,  it  might 
fairly  be  called.  While  recording  these  observa- 
tions, note  was  made  at  the  same  time  of  the 
lot  of  a fellow  experimenter  who  took  his  ]>lace 
in  an  adjoining  room  where  the  tempex'ature 
registered  as  high  as  156°  though  fixed  but  one 
foot  above  the  floor  level.  The  limits  of  physi- 
cal endurance  were  reached  with  him  in  the 

space  of  twenty-five  minutes  only,  whilst,  with 
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no  greater  evidence  of  perspiration  at  any  stage 
than  wjis  forthcoming  at  the  modest  tempera- 
ture aforementioned,  the  pulse  had  gone  up  to 
IIG,  the  respirations  to  21,  and  the  bodily  heat 
to  103°  The  palpitation,  giddiness,  and  pros- 
tration, which  thereupon  compelled  his  retreat 
to  the  cooler  chamber,  subsided  almost  at  once, 
and  the  pulse  fell  immediately  to  102.  Both 
experimenters  were  fairly  representative,  be- 
cause habituated  to  the  use  of  the  Turkish  bath; 
and  subsequent  observations  were,  in  every 
point,  contirmatoi'y  of  this  one.  An  extensive 
acquaintance  with  the  bath  in  almost  every 
variety  of  case  and  constitution  has  led  the 
writer  to  adopt  135°,  the  thermometer  standing 
at  a level  of  3 feet,  as  the  maximum  temperature 
proper  for  ordinary  use  in  the  average  subject. 
From  115°  to  120°  is  the  temperature  proper 
for  the  feebler  order  of  patient,  the  hyper-sen- 
sitive also,  and  as  the  first  or  introductory  bath 
for  such  as  are  not  unmistakably  robust,  and 
free  from  the  suspicion  of  anticipatory  nervous- 
ness. For  the  regular  habitues  of  [>ublic  baths, 
on  the  other  hand,  an  initial  temperature  of 
170°  is  at  worst  but  a harmless  indulgence,  pro- 
vided it  be  not  endured  beyond  the  bounds  of 
comfort,  and  is  exchanged  at  once  for  a lower, 
as  rational  observation  may  suggest.” 

“That  there  are  some  who  find  themselves 
equal  to  encountering  much  higher  tempera- 
tures than  this,  for  a time,  is  not  to  be  denied, 
but  that  such  powers  of  endurance  are  excep- 
tional, and  the  occasion  for  their  exercise  more 
exceptional  still,  is  the  teaching  of  experience 
to  one  whose  opportunities  of  noting  I'esults 
have  not  been  limited  to  a few  cases,  nor  to  the 
immediate  occasion.” 

The  ordinary  duration  of  the  full  bath,  from 
the  flue  room  to  the  washing  room,  is  from  forty 
minutes  to  an  hour.  The  time  may  be  curtailed 
thus:  flue  room  five  minutes,  hot  room  fifteen 
minutes,  warm  room  ten  minutes,  and  the  re- 
mainder as  directed. 

Various  modifications  may  be  introduced. 
If  the  bath  be  taken  only  occasionally,  the  sham- 
pooing and  soaping  are  desirable  thoroughly  to 
cleanse  and  stimulate  the  skin.  If  it  be  taken 
more  frequently,  as  in  a course  of  the  baths, 
the  shampooing  and  soaping  may  be  dispensed 
with,  except  once  or  twice  a week,  and  from  the 
warm  room  one  may  pass  to  the  washing  room 
merely  to  be  sluiced  and  douched.  Again,  after 
the  washing,  one  may  have  a warm  followed  by 
a cold  doucthe,  and  then  pass  straight  to  the 
dressing-room,  without  the  cold  plunge. 

The  full  bath,  however,  though  slightly 


modified  in  this  way,  is  suited  chiefly  for  those 
accustomed  to  it,  and  for  the  healthy  and  robust. 
For  those,  unaccustomed  to  it,  a briefer  form  of 
bath  is  preferable  as  a preparation,  for  the  first 
one  or  two  occasions,  and  may  be  the  only  ad- 
visable form  for  those  not  quite  robust. 

The  Brief  Turkish  Bath  begins  with  the  hot 
room,  not  the  hottest  or  flue  room,  where  the 
bather  stays  for  ten  minutes  or  thereby.  The 
warm  room  is  then  entered  for  other  ten  min- 
utes, and  thereafter  the  bather  proceeds  to  the 
washing  room,  ending  as  already  described. 

Many  bathers  never  use  the' hottest  room  at 
all,  remaining  in  the  hot  room  twenty-five  min- 
utes or  more  or  until  profuse  pers])iration  is 
excited,  and  passing  through  the  remainder  as 
described. 

The  Mild  Bath  consists  in  spending  twenty 
to  thirty  minutes  in  the  warm  room  only, 
thence  the  bather  passes  to  the  washing  room. 
This  is  the  form  for  the  very  old,  the  very 
young,  and  for  invalids. 

Some  persons  do  not  readily  sweat  in  the 
warm  room.  If  so  they  should  not  enter  the 
very  hot  room.  At  first  at  least  they  should 
be  content  with  the  warm  room,  and  after  several 
trials  the  skin  may  be  got  to  act  more  fully, 
when  the  very  hot  room  may  be  borne.  Difii- 
culty  in  perspiring  is  held  to  be  an  indication 
for  the  need  of  the  Turkish  bath,  rather  than 
the  reverse,  an  indication  that  the  skin  is  not 
discharging  its  functions  duly,  and  that  this,  the 
most  powerful  means  of  re-establishing  it,  will 
be  followed  by  specially  beneficial  effects.  When 
any  real  difficulty  exists,  an  expert  attendant  is 
likely  to  be  able  to  overcome  it,  if  necessary  by 
the  use  of  a hot  soaping  bath  for  a day  or  two, 
or  other  means. 

The  Vapour  Bath  acts  upon  the  body  much  as 
the  hot- water  bath  does,  but  it  acts  more  power- 
fully, though  the  effect  of  the  heat  is  not  so  quick 
since  vapour  is  a slower  conductor  of  heat  than 
water.  This  bath  can,  therefore,  be  borne  hotter 
than  a water  bath,  but  the  high  temperature 
cannot  be  borne  long,  for  the  vapoiir  does  not 
permit  of  the  loss  of  heat  from  the  body  as  hot 
air  does.  The  temperature  of  the  vapour  bath 
cannot  be  con)fortably  endured  above  120°  Falu’. 
The  vapour  bath  is  characteristic  of  the  Rus- 
sian baths.  It  is  taken  in  a chamber  filled 
with  vapour,  which  is  thus  not  only  applied  to 
the  surface  of  the  body  but  also  inhaled.  This 
makes  it  still  moi'e  oppressive.  It  may  be  used, 
however,  in  a simple  form,  in  which  the  vapour 
is  not  breathed,  by  the  person  sitting  on  a chair, 
inclosed  within  a box,  an  opening  in  the  lid  of 
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which  permits  the  head  being  outside.  This 
form  of  bath  can  readily  be  impx’ovised  any- 
where. It  is  only  necessary  to  seat  the  person 
naked  on  a chair,  and  surround  him  from  the 
neck  downwards  by  blankets,  which  envelop  the 
chair  also  and  hang  to  the  ground.  Under  the 
chair  is  placed  a shallow  earthenware  or  metal 
dish,  containing  boiling  water  to  the  depth  of 
3 or  4 inches.  Into  the  water  are  placed  a 
couple  of  red-hot  bricks.  Or  under  the  chair 
may  be  placed  a spirit-lamp,  supported  above  it 
being  a shallow  pan  containing  boiling  water. 
A simple  apparatus  for  such  baths  is  in  the 
market.  Such  baths  are  very  useful  for  catarrh, 
for  rheumatic  and  neuralgic  pains,  sciatica  &c.,  as 
w’ell  as  for  cases  where  excessive  action  of  the 
skin  is  desired  to  relieve  deeper  organs,  for 
example  the  kidneys. — Ten  to  fifteen  minutes 
are  long  enough  for  exposure  in  the  vajDOur 
bath. 

Sea-bathing. — Ordinary  sea-bathing  is  of 
course  cold,  and  produces  the  stimulating  eflfects 
which  have  been  described  in  the  paragraphs 
devoted  to  the  cold  bath.  There  is  besides  the 
additional  stimulus  due  to  the  salt,  so  that  sea- 
bathing acts  as  an  invigorating  tonic.  It  is 
not,  however,  suited  for  everyone,  and  is  taken 
much  too  indiscriminately.  It  is  also  indulged 
in  without  due  precaution.  It  is  a very  com- 
mon error  for  persons  to  remain  in  the  sea  too 
long.  The  townsman,  as  soon  as  he  gets  to  the 
watering-place  for  his  well-earned  holiday,  has- 
tens to- take  a swim;  and,  if  he  is  in  company, 
thinks  he  ought  to  remain  in  the  water  as  long 
as  his  companions,  who,  it  may  be,  have  been 
regular  bathers  for  some  time  previously.  He  is 
somewhat  disgusted  on  coming  out  to  find  him- 
self shivering,  and  to  notice  the  blueness  of  his 
skin,  finds  it  difficult  to  get  on  and  arrange  his 
dress,  because  of  stiff  fingers,  and  cannot  readily 
get  up  heat  again,  while  his  companions  ai-e 
glowing  with  warmth  and  vigour.  He  has 
stayed  too  long;  depression  has  occurred  and 
reaction  is  slow  to  set  in.  He  may  be  giddy 
and  threatened  with  headache,  from  excess  of 
blood  to  the  head.  He  is  prone  to  conclude,  or 
his  companions  to  conclude  for  him,  that  sea- 
bathing does  not  suit  him,  and  perhaps  he  is 
tempted  to  give  it  up.  The  proper  course  is 
for  him  next  day  to  greatly  shorten  the  length 
of  his  stay  in  the  water.  He  ought  simply  to 
plunge  in,  come  out  quickly,  and  after  a vigorous 
rub  dress  rapidly.  Next  day  this  may  be  re- 
peated. If  he  finds  reaction  now  readily  sets 
in,  he  may  prolong  his  bath  by  a minute  the 
succeeding  day,  and  thus  gradually  accustom 


his  body  to  the  bath,  till  he  can  equal  his  com- 
panions in  the  length  of  the  bathe.  Persons 
who  are  anoemic — that  is,  of  deficient  quality  of 
blood — ought  not  to  indulge  in  sea-bathing 
without  advice,  and  failing  advice  had  better 
try  first  a salt-water  bath  at  home.  Persons 
who  have  sufi’ered  from  any  internal  complaint 
ought  also  to  refi’ain. 

The  best  time  for  sea-bathing  is  in  the  mor- 
ning. It  should  never  be  indulged  in  imme- 
diately  after  a meal,  Avhen  the  business  of  diges- 
tion is  going  actively  forward.  Indigestion, 
cramp  in  the  stomach,  headache  and  so  on  are 
almost  certain  to  ensue.  If  it  be  not  taken  before 
breakfast,  a good  time  is  before  lunch  or  early 
dinner,  for  which  the  brisk  walk  home  after  the 
bathe  will  prove  an  excellent  appetizer.  Neither 
should  sea-bathing  be  engaged  in  immediately 
after  very  active  exercise  when  the  body  is  in 
a state  of  very  active  perspiration  or  in  a con- 
dition of  fatigue.  At  the  same  time,  moderate 
exercise  before  the  bath  is  unobjectionable,  and 
the  body  ought  to  be  comfortably  warm.  The 
person  should  not  wait  till  he  has  become  per- 
ceptibly cool,  but  should  undress  quickly  and 
plunge  in  bodily,  wetting  the  whole  body  at 
once.  Wading  in  to  deep  water  is  undesirable, 
the  distribution  of  blood  being  upset  by  the  cold 
water  driving  it  xipwards  as  one  advances  to 
deeper  water.  During  the  bath  exercise  should 
be  active,  as  in  continued  swimming. 

It  should  be  remembered  that  children,  be- 
cause of  the  little-resisting  power  of  their  young 
bodies,  are  very  readily  depressed  by  sea-bath- 
ing, and  are  not  to  be  subjected  to  it  as  a matter 
of  course.  By  bathing  at  home,  by  wading, 
which  they  usually  enjoy,  they  may  be  gradu- 
ally accustomed  to  it;  but  they  ought  not  to  be 
forcibly  immersed  to  their  aversion  and  terror. 

Sea  baths  may  be  imitated  at  home  by  the 
addition  of  common  salt  or  sea  salt  to  water'. 
About  9 lbs.  of  salt  to  30  gallons  of  water  is  a 
quantity  commonly  used.  These  are  useful  for 
children  and  specially  for  such  as  are  of  a scrofu- 
lous habit  of  body.  .For  such  sea- water  is  also 
used  at  home,  after  being  warmed  to  any  re- 
quired degree. 

River-bathing  is  less  stimulating  than  sea- 
bathing because  of  tlie  absence  of  the  saline 
constituents  of  the  water.  The  general  rules 
applicable  to  sea-l)athiug  are  applicable  to  such 
fresh-water  baths. 

The  benefits  of  open-air  bathing — sea  or  river 
— are  not  limited,  of  course,  to  the  action  of  the 
water  but  are  incx'eased  by  the  action  of  the 
fresh  air,  the  respiration  of  which  is  stimulated 


740 


THE  DOUCHE  AND  SPRAY  BATHS. 


eBcct.  V. 


by  the  bath,  and  by  the  active  exercise  in  the 
open  air  invariably  indulged  in  afterwards. 

Medicated  Baths. — There  are  many  kinds 
of  baths  which  have,  or  are  supposed  to  have, 
special  properties,  valuable  for  diseased  condi- 
tions, because  of  containing  various  saline  sub- 
stances dissolved  in  them.  Such  baths  may  be 
artiticially  prepared  by  the  addition  of  the  salts 
to  the  water,  or  natural  mineral  waters  may  be 
used  for  the  purpose.  Thus  there  is  the  alka- 
line bath,  made  by  adding  6 ounces  of  crystal- 
lized carbonate  of  soda  or  3 ounces  of  cai'bonate 
of  potash  to  25  or  30  gallons  of  water,  a very 
useful  bath  in  irritable  diseases  of  the  skin,  such 
as  itching,  eczema  &c.  There  is  the  sulphur 
bath,  made  by  dissolving  4 to  8 ounces  of  sul- 
phuret  of  potassium  in  25  to  30  gallons  of  water, 
also  useful  in  skin  affections.  Pine  baths  are 
made  by  adding  some  of  the  pine  extract  to  the 
bath  water.  Extract  made  from  the  leaves  of 
the  pine  is  made  and  sold  for  this  purpose,  about 
a pound  being  the  quantity  added.  A recent 
preparation — the  extract  of  pumiline  pine— is 
used  for  a similar  purpose.  They  are  employed 
in  gouty  and  rheumatic  cases  and  also  for  irri- 
table conditions  of  the  skin. 

The  Mustard-bath  is  made  by  adding  a hand- 
ful or  more  of  mustard  to  the  ordinary  warm 
bath.  It  is  seldom,  however,  used  for  a full 
bath,  but  is  mainly  employed  as  a foot-bath,  for 
which  one  or  two  tea-spoonfuls  of  mustard  are 
•sufficient.  The  mustard  foot-bath  is  a favourite 
-and  useful  domestic  method  for  warding  off  the 
■effects  of  cold,  combined  with  a hot  drink  and  a 
warm  bed.  It  is  an  exceedingly  speedy  method 
of  withdrawing  blood  from  other  parts  of  the 
body.  It  will  wonderfully  relieve  the  tl)i’obbing 
headache  of  the  congestive  kind,  and  it  may 
quite  safely  be  used  in  the  convulsions  of  chil- 
dren, their  legs  being  dipped  into  it,  and  kept 
-there  till  the  skin  is  quite  red. 

It  is  not  necessary  to  enumerate  the  various 
natural  mineral  waters,  which  are  used  for  bath- 
ing purposes  as  well  as  for  internal  consumption. 
Some  of  them  are  considered  in  the  sections  de- 
voted to  drugs.  It  is  only  necessary  to  recall 
what  has  been  said  on  p.  310  in  reference  to  the 
very  slight  power  possessed  by  the  skin  of  ab- 
sorbing substances.  Any  influence  medicated 
baths  are  likely  to  have  is  not,  therefore,  due  to 
the  contained  salts  passing  into  the  circulation, 
but  to  the  temperature  of  the  water,  and  the 
remote  effects  on  nerves,  heart,  Vjreathing  &c. 
that,  as  already  explained  at  the  beginning  of 
these  paragraphs,  may  be  so  induced,  and  to  the 
local  effects  on  the  skin,  which  will  undoubtedly 


be  influenced  by  the  substances  the  waters  con- 
tain in  solution. 

Mud-baths  made  of  a muddy  kind  of  earth 
found  specially  at  Franzenbad  in  Bohemia,  and 
used  also  at  Carlsbad  and  Marienbad,  also  in 
Bohemia,  are  found  useful  in  irritable  conditions 
of  skin,  as  well  as  in  conditions  of  nervous  ex- 
citement and  in  rheumatic  affections.  The  earth 
is  mixed  with  water  from  the  miueral  spring  till 
it  is  throughout  of  a soft  poultice-like  consistence, 
a bath-tub  is  then  tilled  with  it,  in  which  the 
patient  sits,  up  to  the  neck,  for  about  twenty 
minutes,  after  which  the  mud  is  removed  by  a 
clean  water  bath. 

Various  arrangements  are  employed  for  accen- 
tuating the  effect  of  the  water,  wliether  used  hot 
or  cold,  or  for  applying  it  to  particular  parts  of 
the  body. 

The  Douche  is  a jet  of  water  directed  upon 
some  part  of  the  body  through  a 1^-inch  pipe,  the 
force  of  the  water,  quantity  discharged,  and  tem- 
perature being  capable  of  modification.  It  at 
first  lowers  the  vitality  of  the  part  to  which  it  is 
applied,  but  reaction  sets  in  quickly,  so  that  its 
whole  effect  is  stimulating,  quickening  tissue 
change.  The  douche  may  be  used  hot  or  cold, 
or  one  after  the  other  in  rapid  succession,  a 
change  which  is  most  stimulating  of  all.  In  old- 
standing  complaints,  thickenings  about  joints, 
for  stiff’  joints  &c.  it  is  a very  useful  applica- 
tion. In  the  case  of  the  descending  douche,  the 
pipe  is  10  to  15  feet  above  the  floor  level,  and 
for  the  horizontal  douche  the  pipe  is  4 feet 
above  floor  level.  In  the  former  case  it  is  played 
first  on  the  si:)ine,  and  then  shoulders,  hips, 
arms  and  legs  in  succession.  At  the  close  it  is 
directed  on  to  the  chest  and  head,  the  force  of 
the  water  being  broken  by  the  hands.  In  the 
latter  case  the  back,  chest,  arms,  and  legs  are 
douched  in  the  order  named,  wliile  the  patient 
rubs  himself  vigorously.  Before  beginning  the 
head  is  wetted  with  cold  water,  and  is  douched 
last,  the  force  of  the  water  being  broken. — The 
process  should  last  from  one  to  two  minutes. 

The  Spray  may  be  used  hot  (100°  Fahr.) 
for  half  a minute,  and  then  gradually  becomes 
cold  for  two  or  three  minutes,  while  the  })atient 
turns  round,  rubbing  himself  vigorously,  the 
head  getting  its  share.  If  used  simply  warm 
(90°  Fahr.)  and  reduced  to  te]m\  (70°  F.)  slowly, 
it  is  milder.  The  Rain 'bath  is  an  overhead 
spray,  and  is  used  as  described  for  the  latter. 
The  Ascending  Spray,  as  a stimulant  to  the 
lower  bowel,  may  be  used  cold  for  half  a minute, 
or  tepid  for  one  or  two  minutes,  or  beginning 
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wai'm  and  becoming  as  hot  as  can  be  borne 
(105°  to  120°)  for  two  or  three  minutes,  or  hot 
and  cold  alternately,  beginning  warm  (90°) 
gradually  raised  as  hot  as  is  bearable,  then 
gradually  reduced  to  cold,  and  raised  again  to 
be  reduced  once  more,  during  a period  of  four 
minutes. 

The  Needle-bath  is  simply  a fine  shower-bath, 
arranged  circularly  so  that  the  fine  streams  of 
water  converge  upon  the  body,  the  multitude 
of  fine  streams  having  a more  stimulating  effect 
than  a simple  dash  of  a mass  of  water  would  have. 

The  Sitz-bath  or  Hip-bath  is  a means  of 
limiting  the  application  of  the  water  to  the 
hips,  buttocks  and  neighbouring  parts.  The  form 
of  the  bathing-tub  is  such  that  the  person  has 
the  bath  in  the  sitting  posture,  the  limbs  and 
upper  part  of  the  body  being  out  of  the  bath. 
When  used  as  hot  as  can  be  borne,  the  bath  is 
half  filled  with  water  at  100°.  The  patient  sits 
down  in  it,  on  a hot  flannel  pad,  another  being 
placed  on  the  back  of  the  bath,  the  feet,  outside 
of  the  sitz-bath,  being  immersed  in  a foot-bath 
of  water  at  the  same  temperature.  The  patient 
is  then  enveloped  in  warm  blankets  from  the 
neck,  a thin  cloth,  wetted  with  cold  water,  being 
tightly  wrapped  round  the  head.  After  a few 
minutes,  a pint  or  so  of  boiling  water  is  pointed 
slowly  against  the  side  of  the  bath,  and  this  is 
continued  from  time  to  time  till  the  water  is 
as  hot  as  can  be  borne  (110°  to  120°),  sufficient 
water  from  the  middle  of  the  bath  being  re- 
moved to  keep  the  level  of  water  an  inch  below 
the  bath  brim.  In  twenty  minutes  the  patient 
stands  up  and  is  sponged  over  with  water  at 
80°.  The  cold  sitz-bath  should  last  only  two  or 
three  minutes. 

The  sitz-bath,  hot  or  cold  according  to  circum- 
stances, is  in  much  use  for  abdominal  and  liver 
complaints,  and  specially  for  feminine  ailments. 
Its  soothing  effects,  when  used  hot,  in  painful 
and  spasmodic  disoi’ders  of  bowels,  bladder,  and 
womb,  are  very  marked. 

The  Full  Pack  is  directed  to  be  given  as 
follows : On  a bed  or  packing  couch  spread 
lengthwise  three  blankets,  large  and  thick;  and 
upon  these  a thin  linen  sheet  wrung  well  out 
of  cold  water,  its  upper  margin  folded  short  of 
that  of  the  blankets  by  half  a foot  or  so.  The 
patient  lies  down  undressed  on  the  sheet  with 
arms  close  to  sides,  the  head  just  beyond  the 
upper  margin  of  the  sheet,  the  feet  well  within 
the  lower,  and  so  wrapped  up  in  it  quickly,  one 
side  after  another,  the  neck  and  feet  with  special 
care.  The  blankets  next,  each  in  turn,  are,  side 
after  side,  tucked  round  about  and  beneath  the 


body,  smoothly  and  lightly,  the  spare  blanket 
beyond  the  feet  doubled  back  beneath.  On  the 
top  of  all  put  the  bed-clothes,  lightly  pushing 
them  under  on  each  side,  and  lay  the  jjillows, 
one  lengthways  on  the  body,  the  other  across 
the  legs,  leaving  the  bolster  alone  beneath  the 
head.  Put  a cold  wet  cloth  round  the  head,  a 
hot-water  bottle  to  the  feet,  and  give  cold  water 
to  drink  as  desired.  The  window  should  then 
be  opened — there  being  nothing  in  the  case  to 
the  contrary — and  sleep  favoured.  Let  the 
patient  remain  thus  for  one  hour.  If  the  hot 
pack  is  given,  the  sheet  is  wrung  out  of  boiling 
water,  and  kept  coiled  up  till  required. 

This  form  of  bath  is  a gentle  but  very  efficient 
method  of  stimulating  the  skin  and  producing 
perspiration.  It  is  in  much  use  in  feverish 
complaints,  and  is  very  valuable  in  “determin- 
ing to  the  skin  ” in  eruptive  diseases  like  measles 
or  scarlet  fever.  For  calming  excitement  and 
restlessness,  and  inducing  sleep  it  is  also  exceed- 
ingly useful;  and  it  affoi’ds  marked  relief  to  the 
kidneys. 

The  Use  of  Baths  in  Disease.— The  value 
of  baths  of  various  kinds  in  disease  has  been 
alluded  to,  by  the  way,  in  the  preceding  para- 
graphs. As  an  agent  in  the  maintenance  of 
health  the  bath  is  a necessity.  As  a means  of 
restoring  vigorous  health  to  those  who,  without 
being  the  subjects  of  any  actual  disease,  are  yet 
“ down”  in  general  health,  as  the  result  of  pro- 
longed overwork,  anxiety  &c.,  it  is  an  agent  of 
great  power.  The  stimulating  and  invigorating 
action  of  the  cold  bath  has  been  sufficiently 
spoken  of,  and  the  soothing  and  sleep-persuad- 
ing effects  of  judiciously-given  warm  baths  have 
also  been  referred  to.  The  treatment  of  actual 
diseased  conditions  by  baths  in  association  with 
rational  treatment  by  medicines  is  an  art  requir- 
insf  the  knowledge  and  discretion  of  the  skilled 
physician,  applied  to  each  particular  case,  and 
it  is  not,  therefoi'e,  possible  to  state  here  rules, 
which  can  take  the  place  of  such  active  superin- 
tendence. It  may  be  noted,  however,  that  rheu- 
matic and  gouty  disorders,  chronic  affections  of 
the  skin,  digestive  derangements,  especially  such 
as  are  associated  with  sluggish  conditions  of  the 
abdominal  oi’gans  (sluggish  liver,  constipation 
&c.),  are  among  those  in  which  the  treatment 
by  baths  yields  the  most  surprising  and  gi’ati- 
fying  results. 

In  particular  the  Turkish  bath,  when  ad- 
ministered not  at  random  but  under  skilled 
superintendence,  and  in  a degree  suited  to  the 
strength  and  age  of  the  person,  is  fitted  to  pro- 
duce results  far  more  effective  than  is  generally 
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recognized.  The  reason  is  quite  readily  under- 
stood. These  diseases  are  mainly  those  of  bad 
general  nutrition,  dependent  to  a large  extent 
on  a bad  quality  of  blood  or  to  a bad  distribu- 
tion of  blood.  The  free  stimulation  of  the  skin, 
wliich  is  produced,  not  only  rids  the  blood 
directly  of  much  etiete  material,  which,  in  the 
Ciise  of  gout  and  rheumatism,  is  at  the  bottom 
of  the  disorder,  but  also  indirectly  by  the 
secondary  eliect  on  the  other  organs  for  re- 
moving waste,  such  as  liver  and  kidneys.  The 
improved  condition  of  blood  which  results  will 
profoundly  affect  every  organ  and  tissue  of  the 
body.  Similarly  the  redistribution  of  blood 
will  relieve  organs  unduly  charged  with  blood, 
and  will  induce  a better  supply  to  others  which 
formerly  enjoyed  too  little.  Engorged  conditions 
of  liver  and  kidneys,  catarrhal  states  of  the  air- 
passages,  as  in  bronchitis,  of  the  urinary  pas- 
sages, and  of  stomach  and  bowels,  are  markedly 
benefited  by  such  changes.  The  effect  of  the 
withdrawal  from  the  blood  of  the  large  quantity 
of  water,  which  occurs  during  the  exj)osure  to 
the  dry  hot  air  of  the  bath,  is  found  to  be 
markedly  beneficial  in  cases  where  there  is  an 
accumulation  of  fluid  in  some  of  the  cavities  of 
the  body,  as  in  the  various  forms  of  dropsy, 
while  the  absorbent  system  of  vessels  is  also 
stimulated  to  the  removal  of  the  results  of 
inflammatory  swellings  and  thickenings.  Ner- 
vous disorders,  hysteria,  neuralgia,  nervous 
headache,  sleeplessness,  and  so  on,  ought  to  be 
greatly  influenced  by  a judicious  use  of  such 
baths.  Especially  will  this  be  so,  if  to  the 
calming  effect,  produced  by  the  withdi'awal  of 
blood  from  the  central  nervous  organs  to  the 
skin,  there  be  added  the  bracing  and  tonic 
effects  of  the  spray,  douche,  &c.,  hot  and  cold, 
as  may  be  appropriate  to  the  case,  combined 
with  the  powerful  stimulus  to  improved  nutri- 
tion which  can  be  brought  to  bear  by  mas- 
sage. 

In  particular  it  ought  to  be  noted  by  anyone, 
to  whom  a Turkish  bath  is  easily  accessible, 
that  it  is  of  signal  service  in  simple  chills.  At 
the  outset  of  an  ordinary  cold,  it  will  often 
prove  an  effective  check,  as  well  as  to  the  ordi- 
nary stomach  and  liver  disturbance,  common  to 
many  as  the  result  of  cold. 

While  anyone  may  resort  to  the  Turkish 
bath,  at  his  own  discretion,  to  ward  off  the 
effects  of  a suspected  chill,  or  to  cut  short  a 
simple  cold,  it  should  not  be  indiscriminately 
tried,  it  must  again  be  said,  for  the  graver  dis- 


orders of  lungs,  kidneys,  &c.  For  these  cases 
competent  advice  and  supervision  should  always 
be  sought. 

The  value  of  the  hot  or  cold  bath,  and  similar 
substitutes  for  the  Turkish  bath,  in  eruptive 
fevers,  has  already  been  remarked  on.  On  the 
Continent  cold  baths  for  the  reduction  of  high 
temperature,  specially  in  typhoid  fever,  are  in 
extensive  use. 

Is  the  Turkish  bath  not  weakening?  is  a ques- 
tion one  hears  very  often  put  in  a tone  of  voice 
that  implies  little  doubt  that  it  is  so.  If  the 
explanations  that  have  been  offered  as  to  the 
action  of  the  bath  have  been  understood,  one 
will  be  prepared  for  the  answer  that,  instead  of 
being  weakening,  it  is  invigorating,  when  pro- 
perly employed.  If  a man  be  weighed  im- 
mediately after  a Turkish  bath,  he  will  have 
lost  weight  imdoubtedly,  by  the  quantity  of 
water  and  its  dissolved  salts,  &c.,  and  the  amount 
of  carbonic  acid  gas,  &c.,  that  have  escaped  fi’om 
his  skin  and  lungs — water  and  waste  products, 
that  is  to  say.  The  loss  of  water  is  easily  made 
good,  if  that  be  necessary.  The  temporary  loss 
of  weight  is  a mere  incident,  however;  the  real 
and  essential  results  are  the  quickened  circula- 
tion, the  redistribution  of  blood  to  the  various 
parts  of  the  body,  the  stimulation  of  various 
oi’gans,  and  the  sweeping  out  of  the  body  of 
effete  and  hurtful  materials.  The  results  of 
these  changes  are  speedily  apparent  in  a feel- 
ing of  freshness  and  lightness,  and  within  a few 
days  in  increased  ajipetite,  because  of  improved 
digestion  and  absorption  of  food.  This  is  the 
explanation  of  the  fact  that  within  a few  days 
of  commencing  a course  of  baths,  a person  begins 
actually  to  add  to  his  weight  and  to  be  aware  of 
increased  bodily  vigour,  provided  appropriate 
food  and  exercise  have  reinforced  the  action  of 
the  bath.  As  a matter  of  fact  repeated  weighing 
is  made  use  of  in  the  best-conducted  baths  as  an 
indication  of  the  effects  being  produced.  In  cases 
of  corpulence,  of  course,  loss  of  weight  is  desired, 
but  it  is  loss  of  weight  by  reduction  of  fat  only, 
not  by  reduction  of  muscle.  Indeed  the  cor- 
pulent patient  needs  not  only  to  lose  fat,  but,  as 
a rule,  also  to  huild  up  muscle.  This  process, 
also,  the  bath  will  aid,  but,  again,  only  when 
associated  with  proper  dieting  and  exercise.  In 
such  cases  it  promotes  the  loss  of  weight  in  the 
same  way  that  in  others  it  promotes  a gain  of 
weight,  namely  by  restoring  the  normal  process 
of  healthy  nutrition,  enfeebled  in  the  latter^ 
class  of  cases  and  perverted  in  the  former. 
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Effects  of  Exercise : 

Effects  of  Exercise  on  Muscles; 

Effects  on  the  Heart  and  Circulation; 

Effects  011  the  Breathing; 

Effects  on  the  Digestive  Organs,  on  the  Skin  and  Kidneys; 

Effects  011  the  Nervous  System. 

Excessive  and  Defective  Exercise. 

Various  Forms  of  Exercise; 

Tlie  Expenditure  of  Energy  involved  in  Walking  and  Climbing— Proper  Daily 
Amount  of  Walking— Exercise  for  Girls  and  Children; 
iiujmiiip— Training  for  Running ; 

Jumping; 

Rowing; 

Lawn  Tennis; 

Bicycling  and  Tricycling; 

Cricket,  Football,  and  Golf; 

Gymnastic  Exercises: 

Exercises  without  Apparatus— Exercises  for  arm,  head,  body,  and  leg,  adapted  for  children; 
Exercises  with  Dumb-bells,  Bar-bells,  and  Hoops. 

Exercises  in  the  Treatment  of  Disease. 

Massage. 


Effects  of  Exercise.— We  use  the  term 
exercise,  as  regards  the  body,  to  mean  the  use 
to  which  the  various  organs  of  the  body  are 
put.  Thus  we  speak  of  exercising  the  voice,  of 
exercising  the  brain,  of  exercising  the  faculty 
of  reason,  or  judgment,  or  imagination,  and  we 
speak  of  exercising  the  muscles  of  the  body  as 
in  walking,  running,  riding  and  so  on.  It  is 
specially  in  the  last  sense  that  it  is  made  use  of 
in  the  following  paragraphs,  the  use  or  employ- 
ment of  the  muscles,  voluntarily,  in  the  various 
actions  by  which  external  work  is  done,  as  in 
walking,  &c.,  the  various  kinds  of  manual  labour, 
and  in  pastimes  such  as  football,  tennis,  &c. 
In  these  exercises  we  put  the  various  voluntary 
muscles  of  the  body  into  action,  and  we  shall 
best  understand  how  profoundly  such  action 
affects  the  whole  body  if  we  consider  how  such 
action  affects  a muscle  and  what  changes  are 
promoted  in  it  thereby. 

The  structure  of  voluntary  muscle  has  been 
described  in  Ft.  I.  (Section  III.  A.),  and  its 
chemical  constitution  and  properties  have  been 
indicated.  W e may  recall  the  facts  that  a muscle 
consists  of  a number  of  fibres  of  living  material 
in  which  chemical  changes  go  on,  that  when  the 
muscular  substance  is  irritated  it  conti’acts  or 
shortens  itself,  and  that  it  may  be  irritated  by  a 
stimulus  applied  directly  to  the  muscular  sub- 
stance itself,  or  by  the  stimulus  given  to  it  by  the 
nerve  in  connection  with  it,  the  usual  way  in 
which  muscle  is  caused  to  contract.  While  it  is 
in  a living  state  the  muscular  substance  is  always 
undergoing  chemical  changes.  These  changes 


are  of  the  nature  of  oxidation  or  combustion, 
for  by  them  oxygen  disappeai’s  and  carbonic 
acid  gas  is  pi’oduced ; that  is  to  say,  oxygen 
unites  with  substances  in  the  muscle  containing 
carbon,  the  union  of  the  two  substances  causing 
the  disappearance  of  oxygen  and  the  appearance 
of  carbonic  acid  gas.  At  the  same  time  heat  is 
produced,  just  as  heat  results  from  the  union  of 
the  carbon  of  coal  or  wood  with  the  oxygen  of 
air  in  a grate  (p.  527).  When  a muscle  contracts, 
these  changes  ai’e  increased,  a greater  quantity 
of  oxygen  is  used  up,  and  a greater  quantity  of 
carbonic  acid  gas  and  heat  is  the  result,  and 
the  more  active  the  contraction  of  muscle  is  the 
greater  is  the  increase  in  these  changes.  More- 
over it  has  been  shown  that,  as  another  result 
of  contraction,  more  water  is  contained  in  muscle 
than  is  found  in  a state  of  rest.  Water,  we  have 
seen,  consists  of  hydrogen  and  oxygen,  and  the 
meaning  of  the  increase  in  the  quantity  of  water 
is  that  some  substances,  contained  in  the  muscle, 
have  been  made  to  yield  up  hydrogen  to  com- 
bine with  oxygen.  In  short,  as  a result  of  the 
activity  of  the  muscle,  certain  complex  chemical 
compounds  have  been  broken  down,  and  the 
carbon  and  oxygen  they  contained  have  united 
with  oxygen  to  yield  carbonic  acid  gas  and 
water.  As  a result  of  this  process  of  decom- 
position other  chemical  substances  are  formed, 
for  after  contraction  the  muscular  substance  is 
found  to  be  acid,  while  at  rest  it  is  not  so,  and 
the  acidity  is  due  to  the  presence  of  an  acid, 
called  paralactic  acid,  and  of  free  phosphoric 
acid.  These  facts  are  all  indications  that  in  an 
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actively  contracting  muscle  chemical  transfor- 
mations are  occurring,  by  which  complex  chemi- 
cal bodies  are  broken  down,  of  which  carbonic 
acid  gas,  water,  paralactic  acid  and  other  sub- 
stances are  the  by-products  or  w'aste  products. 
These  changes  can  be  shown  to  occur  in  a muscle 
separated  from  the  body,  in  a muscle  separated 
from  the  body  of  a newly-killed  frog,  for  ex- 
ample, which  can  be  made  to  contract  for  a 
very  considerable  time,  after  its  removal,  by 
stimulating  with  a current  of  electricity.  It 
has  been  established  by  experiments,  which  it 
is  not  necessary  to  detail  here,  that  such  changes 
can  go  on  not  only  at  the  expense  of  substances 
contained  in  the  muscle,  but  also  at  the  expense 
of  the  muscxdar  svhstance  itself.  We,  therefore, 
notice  these  two  facts  (1)  that  by  exercise  a 
breaking  down  of  material  stored  up  in  the 
muscle  and  of  the  muscular  tissue  itself  occurs, 
implying  the  necessity  for  the  introduction  of 
new  material  for  repair,  and  (2)  the  formation 
of  waste  products  occurs  implying  some  arrange- 
ment for  their  removal.  The  fatigue  of  muscle, 
meaning  a diminished  power  of  contraction  or, 
if  excessive,  temporary  loss  of  power  to  contract 
longer,  such,  for  example,  as  causes  a person, 
who  has  taken  a very  long  walk,  to  feel  as  if  he 
could  hardly  move  another  step,  and  produces 
the  tired,  wearied,  and  aching  sensation  in  his 
limbs,  fatigue  of  muscle  is  due  both  to  this  con- 
sumption of  material,  not  sufficiently  counter- 
balanced by  repair,  and  to  the  accumulation  of 
waste  products,  which  have  been  produced 
more  quickly  than  they  could  be  removed.  It 
is  probable  that  it  is  the  accumulation  of  the 
waste  products  in  particular  that  causes  the 
tired  sensations  of  fatigued  muscles,  and  that 
rubbing  of  the  limbs,  the  use  of  a hot  bath,  &c., 
greatly  diminish  these  feelings  because  they 
help  the  speedy  removal  from  the  muscles  of 
the  waste  substances.  In  ordinary  circumstances 
material  for  the  repair  of  wasted  muscular  sub- 
stances is  brought  to  the  muscle,  and  the  pro- 
ducts of  waste  are  removed,  by  the  blood  flowing 
through  the  muscle.  Blood  is  brought  to  the 
muscle  by  the  arteries  which  supply  it,  and  it 
carries  with  it  nourishing  material  for  the  re- 
building of  the  broken-down  tissue  and  oxygen 
to  replace  that  which  has  disappeared.  The 
blood,  after  flowing  through  the  muscle  passes 
away  by  the  veins,  and  it  passes  away  poorer 
than  it  was  when  it  came  by  the  amount  of 
nourishing  material  and  of  oxygen  it  has  given 
up  for  repair,  and  less  pure  than  when  it  arrived 
by  the  amount  of  carbonic  acid  gas  and  other 
waste  products  it  carries  off  with  it.  This  is 


shown  by  the  fact  that  the  blood — the  venous 
blood — passing  away  from  an  active  muscle  is 
poorer  in  oxygen  and  contains  more  carbonic 
acid  gas  than  the  blood  flowing  to  the  muscle. 
Further,  to  meet  the  demand  created  by  the 
activity  of  the  muscle  the  circulation  of  the 
blood  through  it  is  more  active  than  when  it  is 
in  a state  of  rest,  and,  as  another  indication  of 
the  chemical  changes  going  on,  the  heat  of  the 
blood  is  increased  after  its  passage  through  the 
muscle. 

If,  instead  of  limiting  our  view  to  the  results 
of  the  contraction  of  one  muscle,  we  reflect 
what  must  be  the  consequences  of  the  activity 
of  a large  number  of  muscles,  as  is  necessary 
for  walking,  and  still  more  pronounced  in  run- 
ning, in  cricketing,  in  boating,  &c.,  we  shall 
begin  to  realize  how  great  must  be  the  effect 
upon  the  whole  body  by  the  increased  activity 
of  the  circulation  induced,  by  the  greatly  in- 
creased demand  for  nutritive  material  for  re- 
pair,  by  the  call  for  more  oxygen  to  effect  the 
increased  chemical  changes,  by  the  stimulation 
of  the  kidneys,  lungs,  and  skin  that  subsequently 
results  from  the  increased  waste  jDroducts  thrown 
into  the  blood,  which  it  is  the  business  of  these 
organs  to  remove,  and  we  begin  to  perceive  how 
it  is  that  the  exercise  has  a marked  influence 
not  only  on  the  muscles  called  into  play,  but  an 
immediate  and  stimulating  effect  upon  every 
other  organ  of  the  body.  As  to  the  muscles 
themselves,  the  effects  of  exercise,  always  sup- 
posing it  not  to  be  excessive,  are  still  greater 
than  have  been  referred  to.  It  is  not  only  that 
substances  in  the  muscle  have  been  broken 
down  and  cast  off,  and  that  new  substances 
have  been  built  up  to  take  their  place.  The 
stimulus  to  nutrition  which  the  exercise  has 
produced  affects  every  part  of  the  muscle,  and 
not  only  those  substances  in  it  or  of  it,  involved 
in  the  chemical  changes.  Every  fibre  of  it 
shares  in  the  benefits  of  the  increased  flow  of 
the  nutritious  fluid  through  it,  and  increased 
size  and  vigour  of  the  fibres,  and,  it  may  be,  the 
production  of  new  fibres, are  directly  encouraged. 
Not  only  does  the  movement  of  the  muscle  and 
the  quickened  flow  of  blood  through  it  serve  to 
remove  the  waste  matters  pi’oduced  by  the 
activity  of  the  moment,  but  effete  material,  for- 
merly produced,  whose  retention  in  the  muscle 
has  been  encouraged  by  a period  of  comparative 
inaction,  is  now  swept  out.  Thus  the  muscle  is 
strengthened  by  the  formation  of  new  material 
in  increased  amount  and  reinvigorated  by  the 
cleansing  process  to  which  it  is  subjected.  On 
the  other  hand,  if  for  a season,  more  or  less  pro- 
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longed,  little  exercise  is  indulged  in,  the  lessened 


activity  of  the  muscles  implies  diminished  circu- 
lation throughout  them,  and  a falling  off  in  mus- 
cular vigourand  actual  decrease  in  the  bulk  of  the 
muscles,  through  wasting  or  atrophy.  These  aie 
illustrations  of  these  facts  familiar  to  every  one. 

“The  smith,  a mighty  man  is  he. 

With  large  and  sinewy  hands; 

And  the  muscles  of  his  brawny  arms 
Are  strong  as  iron  bands.” 

The  relation  between  the  regular  metliodical 
use  or  exercise  of  his  arms  by  the  village  black- 
smith and  the  strength  and  firmness  of  the 
muscles  is  appreciated  by  every  one.  On  the 
other  hand  most  of  us  know  that  if  the  smith 
were,  unfortunately,  to  have  his  arm  broken, 
necessitating  it  being  kept  bandaged  up  and  in 
a sling  for  six  weeks  or  two  months,  at  the  end 
of  that  period,  the  muscles  would  be  mere 
ghosts  of  their  former  selves,  and  could  no 
longer  wield  the  hammer  on  the  ringing  anvil 
with  the  energy  or  regularity  or  precision  that 
formerly  won  the  admiration  of  the  village 
youth.  This  is  a mere  instance  of  the  general 
law  that  regular  and  appropriate  exercise  of  a 
muscle,  as  indeed  of  any  organ  of  the  body, 
strengthens  it  and  renders  it  more  fit  for  the 
performance  of  its  duties,  while  want  of  exer- 
cise or  insufficent  exercise  is  attended  by  gra- 
dual and  increasing  weakness,  and  if  long  enough 
persisted  in,  incapacity  for  duty. 

The  effects  of  Exercise  upon  the  Heart 
and  Circulation  are  well  marked.  The  foi’ce 
of  the  heart’s  beat  is  increased  and  its  frequency 
also.  This  effect  is  well  known  to  all  of  us. 
When  exercise  is  excessive  it  is  usually  the 
violence  and  speed  of  the  heart’s  action  or  its 
irregularity  that  warn  us  we  are  overdoing  our 
powers,  and  whenever  we  become  aware  of 
such  unpleasant  action  we  ought  to  accept  it  as 
a sufficient  indication  that  the  exercise  should 
now  cease.  But  the  quickening  of  the  heart 
and  of  the  circulation  caused  by  moderate  and 
judicious  effort  ought  only  to  be  pleasant  and 
exhilarating,  and  to  this  effect  indeed  is  due 
much  of  the  pleasui’e  which  appropriate  exertion 
affords.  The  benefits  of  such  quickening  are 
shared  by  every  organ  of  the  body.  The  im- 
mediate result  is,  doubtless,  to  supply  the  active 
muscles  with  increased  quantity  of  nutritive 
material,  wherewith  the  increased  chemical 
changes  may  be  satisfied,  but  the  indirect  re- 
sults are  to  stimulate  the  activity  of  other 
organs,  lungs,  liver,  kidneys,  skin,  among  the 
number,  so  that  the  whole  body  is  awakened  to 
more  active  life. 


The  effects  of  Exercise  upon  the  Breath- 
ing are  very  important.  There  is  an  enormous 
difference  between  the  amount  of  oxygen  taken 
into  the  body  during  a period  of  rest  and 
during  a period  of  work,  and  also  between  the 
quantity  of  carbonic  acid  gas  expelled  during 
the  same  periods.  Tlius  it  has  been  found  that 
a man  at  rest  will  absorb  417  grains  of  oxygen 
per  hour,  but  during  exercise  18294,  four  and 
a half  times  the  amount,  and  that  during  rest 
he  will  give  out  603  grains  of  carbonic  acid,  but 
during  exercise  for  a similar  period  2501.  Pet- 
tenkofer  and  Voit  showed  that  during  a day  of 
work  2639  more  grains  of  oxygen  were  absorbed 
and  4392  more  grains  of  carbonic  acid  gas  were 
given  off  than  during  a day  of  rest.  At  the 
same  time  there  is  increase  in  the  quantity  of 
watery  vapour  given  off.  This  implies  increased 
flow  of  blood  through  the  lungs,  more  frequent 
expansion,  and  more  complete  expansion,  of  the 
lungs;  it  also  implies  greater  activity  of  the 
muscles  of  the  chest  by  which  the  movements 
of  respiration  ai'e  effected,  and  increased  strength 
thereby.  The  value  of  such  effects  on  the  healthy 
condition  of  the  lungs  cannot  be  overrated.  It 
has  been  stifikingly  shown  that  wind-instrument 
players,  and  those  whose  occupation  implies 
regular  and  methodical  expansion  of  the  lungs, 
are  singularly  free  from  lung  affections,  and 
this  can  only  be  due  to  the  bracing  effect  of  the 
steady  use  of  the  organs.  Whereas  those  who 
have  little  exercise  seldom  have  the  chest  well 
expanded  or  the  lungs  well  dilated,  and  the 
lessened  vital  changes  implied  must  as  surely 
weaken  the  lungs,  as  little  exercise  of  the  ai’m 
will  be  followed  by  weak  and  ineffective  muscles. 

The  effects  of  Exercise  on  the  Digestive 
Organs  are  always  beneficial,  if  the  exercise  is 
well-timed ; and  there  are  no  oi'gans  which  more 
speedily  indicate  the  evil  effects  of  too  little. 
Exercise  taken  too  soon  after  a meal,  whatever 
form  it  may  assume,  is  injurious,  because  it  di- 
verts the  blood  sHeam  from  the  stomach  and 
associated  organs  to  the  muscles,  and  slows  or 
arrests  the  natural  process.  But  exercise,  taken 
some  time  after  food,  aids  the  process  in  its  later 
stages,  and  promotes  the  absorption  of  the  mi- 
tritive  portion  of  the  food,  by  the  quickening 
of  the  circulation,  as  well  as  by  the  effect  of  the 
increased  movements  of  the  diaphragm,  due  to 
the  increased  rate  of  breathing,  and  by  other 
movements  to  which  the  intestine  is  subject. 
The  activity  of  the  liver  is  notably  affected  in  a 
double  way.  It  is  stimulated  by  the  frequent 
concussions  that  result  from  the  bodily  activity, 
and  the  increased  consumption  of  the  energy- 
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yielding  foods,  fats,  sugars,  and  starches,  re-  ! 
moves  from  it  materials  which,  but  for  the  call  j 
upon  them,  would  be  stored  up  in  the  liver  for  , 
future  use.  Sluggish  liver  is  one  of  the  most 
immediate  results  of  deficient  exercise.  It  is  a i 
familiar  fact  that  constipation  of  the  bowels  is 
almost  cerbiin  to  arise  when  exercise  is  not  en- 
gaged in,  and,  in  consequence,  all  the  abdomi- 
nal organs  become  loaded,  and  a sense  of  lan- 
guor, of  easy  fatigue,  a tendency  to  headache, 
and  a feeling  of  general  indisposition  to  exertion 
speedily  result. 

Exercise  also  influences  the  Kidneys  and 
Skin.  This  it  does  not  only  by  the  incrcc^sed 
flow  of  blood  through  them,  but  also  by  the  in- 
creased demand  made  upon  them  to  remove  the 
waste  which  the  exercise  has  caused.  The  quan- 
tity of  water  removed  by  the  skin  during  exer- 
cise may  amount  to  several  pounds  weight.  The 
etlect  of  exercise  will  not  only  be  to  cause  the 
removal  of  waste  products,  the  result  of  exer- 
tion, but  also  the  removal  of  waste  which  might 
otherwise  have  remained,  xiseless  material  bur- 
dening the  bodily  organs,  but  for  this  stimulus 
to  their  removal. 

Of  the  influence  of  Exercise  on  the  Nervous 
System  Dr.  Crichton  Browne  speaks  strongly 
and  -with  the  voice  of  authority.  He  argues 
from  the  fact  that  the  stimulus  to  muscular  con- 
traction is  conveyed  by  motor  nerves,  the  stimu- 
lus, in  the  case  of  voluntary  movement,  origina- 
ting in  a certain  region  of  the  brain,  called  the 
motor  area,  whose  business  it  is  to  preside  over 
muscular  movements,  and  from  the  fact  that  the 
muscular  movement  stimulates  sensory  nerves, 
which  convey  the  impression  made  upon  them 
to  other  centres  in  the  brain.  The  exercise  of 
the  muscles  means,  consequently,  the  exercise 
of  nerves,  of  nerve-centres  also,  of  part  of  the 
brain  itself.  The  training  by  which  a child  ac- 
qxiires  the  ability  to  perform  certain  movements 
with  rapidity,  regularity,  energy,  and  precision, 
is  a training  not  of  muscles  only  but  of  nerve- 
centres  also,  of  the  nerve-centres  set  apart  to 
reign  over  the.se  special  muscles.  The  actions 
which  stimulate  the  growth  and  development 
of  certain  muscles  stimulate  also  the  growth  and 
development  of  certain  associated  parts  of  the 
nervous  system.  J ust  as  a muscle  or  group  of 
muscles  will  .show  weakness  and  also  wa.sting  if 
the  movements,  for  whose  performance  they  are 
designed,  are  not  practised,  so  also  will  the  as- 
sociated nerve-centres  fail  to  develop  or  waste 
— atrophy — for  want  of  exercise  of  their  coire- 
sponding  muscles.  Children  can  with  ease  ac- 
quire dexterity  in  the  performance  of  certain 


movements,  as  fur  instance  those  of  the  fingers 
in  the  playing  of  a musical  instrument,  which 
can  only  with  difficulty  be  learned  in  mature 
life  and  then  never  thoroughly,  chiefly  because 
in  the  mature  years  the  nerve-centres,  whose 
business  it  would  have  been  to  preside  over  the 
movements,  are  no  longer  capable  of  full  devel- 
opment, because  of  prolonged  neglect.  “For 
the  hand-controlling  centre,  if  not  fully  exer- 
cised at  its  nascent  (growing)  period,  can  never 
afterwards  attain  to  the  highest  cunning ; wit- 
ness the  clumsy  caligraphy  of  those  who  learn 
to  write  in  mature  life,  even  when  they  practise 
with  more  than  boyish  assiduity,  and  the  infe- 
ilority  of  the  work  of  anj'  craftsman  who  has 
not  served  a regular  apprenticeship  to  his  trade.” 
“ A lai’ge  district  of  the  brain  is  made  up,  as  we 
have  seen,  of  motor  centres,  and  is  concerned  in 
motor  ideas,  which  form  a no  less  essential  part 
of  our  mental  stores  than  sensory  ideas.  The 
growth  of  that  district  of  brain  is  evidently  to 
some  extent  de^^endent  on  muscular  exercise, 
and  if  that  is  withheld  at  the  growth  period  the 
development  of  that  distinct  is  arrested.  And 
not  only  so,  but  that  district  is  made  up  of  a 
series  of  centres  in  relation  with  different  groups 
of  muscles,  and  each  centre  is  dependent  for  its 
development  iq)on  the  activity  of  its  own  group 
of  muscles,  and  the  defective  exercise  of  any 
group  of  muscles  during  the  growth  period  in 
its  own  particular  centre  will  result  in  dwarfing 
of  that  centre  and  a corresponding  hiatus,  or  a 
general  weakness  must  exist  in  the  whole  men- 
tal fabric.  From  this  we  might  deduce  that 
swaddling-bands  so  applied  at  birth  as  to  re- 
strain all  muscular  movements,  and  kept  up  dur- 
ing infancy  and  childhood,  would  result  in  idiocy 
— a speculation  to  which  the  wretched  muscular 
development  of  most  idiots  and  imbeciles,  and 
the  fact  that  their  mental  training  is  most  suc- 
cessfully begun  and  carried  on  through  muscu- 
lar lessons,  give  some  countenance.  We  should 
also  have  to  infer  that,  in  order  to  build  up  a 
sound  and  vigorous  brain,  we  must  ensure  free 
exercise  to  the  different  groups  of  muscles  in  the 
order  of  the  development  of  their  centres,  and 
must  in  no  degree  interfere  with  the  natural 
sequence  of  their  evolution.”  Thus  exei’cise, 
“besides  being  essential  to  the  maintenance  of 
nerve-centres  in  health,  has  very  special  rela- 
tions to  their  development  and  growth,”  and  so 
it  may  be  made  to  contribute  to  brain  growth, 
and  to  the  symn)etrical  development  of  the  men- 
tal faculties.  “We  thus  see  that  an  extensive 
region  of  the  brain,  in  which  the  motor  centres 
are  situated,  and  which  is  of  course  in  intimate 
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commuuication  with  all  the  other  regions  of  the 
brain,  can  only  be  fully  vigorous  when  the  whole 
muscular  system  is  fully  vigorous  also;  and  we 
recognize  that  good  muscle  work  is  essential  to 
good  brain  work.” 

In  the  sentences  that  have  been  quoted,  Sir 
J.  Crichton  Browne  is  speaking  of  the  relation 
between  the  stimulus  to  growth  of  muscles 
and  stimulus  to  growth  of  the  nervous  system 
in  the  period  of  youth,  when  growth  is  pos- 
sible. But  this  does  not  imply  that  good  mus- 
cular work  is  possible  alongside  of  good  brain 
work  at  the  period  of  maturity.  Rather  the  re- 
verse is  the  case.  Good  brain  work  implies  ac- 
tive and  increased  circulation  of  blood  through 
the  brain,  even  as  good  muscle  work  requires 
increased  flow  of  blood  to  the  active  muscles. 
As  the  quantity  of  blood  in  the  body  is  limited, 
the  blood  cannot  supply  the  muscles  in  increased 
quantity  and  also  the  brain  at  the  same  time. 
Within  certain  limits  exercise,  implying  quick- 
ened circulation,  will  stimulate  the  nervous  sys- 
tem as  well  as  the  muscular,  but  the  limits  are 
narrow.  Thus  many  a man,  concentrating  his 
thoughts  on  some  subject,  and  finding  his  train 
of  ideas  somewhat  slow  of  motion,  forsakes  his 
desk  and  paces  up  and  down  his  room,  finding 
in  the  stimulus  of  movement  quickened  thought. 
But  in  such  mild  exercise  his  brain  gets  a lai-ger 
share  of  the  increased  flow  of  blood  than  his 
muscles.  It  is  a different  thing  when  a person 
really  exerts  himself,  really  causes  his  muscles 
to  enfrage  in  active  vigorous  work,  for  then  the 
determination  of  blood  to  the  muscles  dimin- 
ishes the  supply  to  the  central  nervous  organs. 
Thus  two  men,  walking  along  a road  together, 
engaged  in  conversation,  indicate  by  the  speed 
of  their  movement  the  earnestness  or  profundity 
of  their  talk.  If  the  conversation  is  really  en- 
grossing their  thoughts,  if  their  arguments  are 
becoming  closely  reasoned,  if  they  are  keenly 
discussing  a question  with  one  another,  the 
chances  are  that  their  movement  is  suggestive 
of  aimlessness  and  uncertainty,  halts  are  fre- 
quent, and  more  and  more  prolonged,  till  at  the 
crisis  of  the  discussion,  both  halt  and  stand  face 
to  face  to  argue  the  thing  out.  On  the  other 
hand,  if  the  two  are  walking  against  time,  with 
the  desire  of  covering  a certain  amount  of  ground 
in  a given  time,  it  is  the  conversation  that  be- 
comes halting  and  soon  ceases,  only  an  occa- 
sional word  passing  between  the  two.  How 
common  is  it  for  men,  who  cannot  get  to  sleep 
because  the  brain,  pushed  to  its  utmost  activity 
by  the  demands  of  business  or  of  professional 
work,  will  not  quiet  down  or  stop  its  turmoil  of 


speculation,  or  calculation,  or  imagination,  how 
common  is  it  for  men  in  such  circumstances  to 
get  out  of  bed  and  pace  the  floor,  or  dress  and 
go  out  for  a steady  walk  of  a mile  or  two,  till 
the  blood  is  brought  down  Horn  the  head  to 
supply  the  active  muscles,  and  the  nerve-cells 
cease  from  troubling.  Energetic  muscular  effort 
is  opposed,  that  is  to  say,  to  vigorous  mental 
work  carried  on  at  the  same  time,  except  that 
amount  of  brain  efl'ort  that  is  necessarily  asso- 
ciated with  the  muscular  activity,  the  effort  of 
will  and  so  on.  This  is  well  proved  by  the  men- 
tal state  of  those  wdio  give  themselves  ujj,  more 
or  less  exclusively  to  muscular  w’ork,  to  athletic 
exercises,  &c.  The  habitual  use  of  the  muscles 
to  an  excessive  degree  “ tends  to  starve  the 
brain  ” as  Dr.  Browne  puts  it,  “ or  some  j^ortions 
of  it  by  detaining  large  quantities  of  blood  in 
the  muscles  to  the  detriment  of  the  brain,  and 
by  limitmg  cerebral  activity  to  certain  tracts, 
and  leaving  o'ther  tracts  wholly  uncultivated. 
Professional  athletes,  and  men  entirely  given  up 
to  sports  of  any  kind  implying  great  muscular 
effort,  are  generally  dull  and  stupid  ; and  a dis- 
tressing hebetude  creeps  over  boys  wdio  are  per- 
mitted to  neglect  school  wmrk  and  concentrate 
their  energies  in  gymnastics.”  At  the  same  time, 
wdien  there  is  no  excessive  devotion  to  the  mus- 
cular effort  to  the  neglect  of  the  mental  exercise, 
but  when  both  organs  get  their  due  share  of 
attention  and  their  due  call  to  activity,  there  is 
no  manner  of  doubt  of  the  benefits  which  the 
brain,  in  common  wdth  other  organs  of  the  body, 
derives  from  the  muscular  activity. 

Moreover,  it  has  been  pointed  out  that 
systematic  muscular  exercise,  by  the  effort  of 
will  w'hich  it  implies,  the  training  which  accom- 
panies it  more  or  less,  and  the  definite  ends 
which  are  set  up  for  effort  and  attainment,  have 
an  important  bearing  on  character  through  their 
influence  on  the  nervous  system.  “ A conscious- 
ness of  increased  power  is  acquired,  and  this  in 
turn  begets  self-confidence,  resolution,  and  cour- 
age — qualities  which,  if  rightly  dii’ected  by  pro- 
per moral  and  intellectual  training,  elevate  the 
tone  of  the  entire  character,  and  aid  to  an  im- 
portant degree  in  subduing  the  passions.  In- 
deed, the  more  perfect  control  wdiicli  the  mind 
possesses  over  a vigorous  than  over  a morbidly 
sensitive  body  is  a matter  of  everyday  observa- 
tion, and  has  given  rise  to  Rousseau’s  seeming 
paradox  “the  weaker  the  body  the  more  it  com- 
mands ; the  stronger  it  is  the  more  it  obeys.” 

Exercise  then  is  not  a mere  matter  of  muscle. 
It  is  not  a mere  question  of  firm  energetic  mus- 
cles against  small  flabby  ones : it  is  a matter 
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affecting  the  whole  being,  body  and  mind.  It 
is  a question  of  the  vigour  of  the  whole  man, 
concerning  the  general  well-being  of  the  whole 
body,  not  an  activity  suitable  for  boys  and  young 
men,  but  necessary  for  both  sexes  and  at  all  ages, 
a potent,  nay  an  absolutely  indispensable  agent 
in  the  growth  and  development  of  the  child,  and 
as  necessary  for  the  continued  health  and  active 
life  of  the  fully  grown  as  are  food  and  air. 

Excessive  and  Defective  Exercise. 

Excessive  Exercise. — The  benefits  which 
have  been  described  as  resulting  from  exercise 
are  so  great  that  one  is  apt  to  think  one  cannot 
have  too  much  of  it.  This  is,  of  course,  a mis- 
take. The  occurrence  of  fatigue  is  the  imme- 
diate effect  and  indication  of  o ver  - exex’tion, 
though  one  only  of  temporary  occurrence.  It 
implies  that  waste  has  been  occurring  with 
gi'eater  rapidity  than  its  repair  admits  of,  and 
that  is  not  a normal  occurrence  of  healthy  acti- 
vity. The  heart  experiences,  in  healthy  states, 
no  fatigue,  because  its  periods  of  rest  and  of 
activity  are  so  rhythmically  alternated,  and  in 
such  due  proportion,  that  the  upbuilding  of  the 
wasted  tissue  and  the  lemoval  of  the  products 
of  waste  keep  pace  with  the  process  by  which 
the  waste  is  produced.  It  appears  that  fatigue 
is  due  mainly  to  the  accumulation  in  the  muscle 
of  waste  products,  and  is  also  a sensation  due  to 
exhaustion  of  the  nerve-centres,  from  which  the 
stimulation  to  muscular  contraction  proceeded. 
Other  temporary  effects  of  excessive  exercise  are 
muscular  pains,  tremblings,  cramp,  &c.,  which 
rest  speedily  removes,  and  whose  removal  may 
be  much  aided  by  gentle  friction  with  the  dry 
hand  and  by  the  hot  bath.  But  other  and  more 
or  less  permanent  effects  may  arise  from  exces- 
sive exercise,  which  it  is  necessary  specially  to 
note.  Changes  of  a degenerative  kind  may  arise 
in  the  muscles  concerned,  and  this  is  specially 
the  case  when  the  exerci.se  affects  small  muscles 
or  small  groups  of  muscles.  Thus  writer’s  ci-amp, 
pianist’s  cramp,  are  illustrations,  and  similar  il- 
lustrations are  afforded  by  telegraph  operators, 
violinists,  type-setters,  and  others.  A most  in- 
structive form  is  that  known  as  Hammer  Palsy, 
to  which  pen-blade  forgers  are  liable.  The  ex- 
planation, as  given  by  Dr.  F.  Smith,  who  has 
studied  this  form  of  paraly.sis  specially,  is  as 
follows: — “The  pen-blade  forger  uses  a hammer 
about  three  pounds  in  weight.  A pen-blade  re- 
ceives, in  the  process  of  forging  and  joining  to 
the  piece  of  iron  by  which  it  is  attached  to  the 
haft,  on  an  average,  one  hundred  blows.  Ihe 
forger,  if  an  industrious  man,  anxious  perhaps 


to  save,  by  working  overtime,  enough  money  to 
join  a building  society  or  to  commence  business 
on  his  own  account,  will  work  twelve  or  thirteen 
hours  ill  a day.  He  will  make  as  many  as 
twenty-four  dozen  blades  in  a day,  and  in  so 
doing  will  deliver  twenty-eight  thousand  eight 
hundred  (28,800)  accurate  strokes.  The  rapidity 
and  accuracy  with  which  these  blows  rain  upon 
the  slender  piece  of  iron  are  wonderful  to  the 
onlooker.  Supposing  him  to  work  three  hun- 
dred days  in  the  year,  and  to  continue  this  for 
ten  years,  he  will  in  that  period  have  delivered 
eighty -eight  million  four  hundred  thousand 
(88,400,000)  strokes,  and  just  so  many  discharges 
of  nerve  force  will  have  occurred  in  the  motor 
ganglia  which  are  engaged  in  the  action,  and  in 
the  higher  ganglia  which  calculate  the  distance 
and  judge  of  the  amount  of  force  necessary  to 
be  used.”  The  paralysis  that  ensues  affects  spe- 
cially the  right  hand. 

There  are,  however,  injurious  effects  produced 
by  excessive  exercise  not  limited  to  small  num- 
bers of  muscles.  Excessive  exercise,  as  indicated 
in  the  paragraph  relating  to  the  effects  of  exer- 
cise on  the  nervous  system,  develops  the  mus- 
cular system  to  the  detriment  of  the  central  ner- 
vous system.  Apart  from  this  negative  result, 
positive  evils  arise,  speciall}''  affecting  the  heart, 
lungs,  and  blood-vessels.  If  there  is  habitually 
excess  of  muscular  activity,  the  constant  state  of 
increased  activity  to  which  the  heart  is  stimu- 
lated leads  to  an  overgrowth  of  the  muscular 
tissue  of  the  organ — to  hypertrophy ; and  this 
produces  an  uncomfortable  sense  of  the  heart’s 
beat,  which,  as  a rule,  ought  to  occur  without 
much  consciousness  of  it.  One  has  the  feeling 
of  the  heart  thumping  against  the  ribs,  a feeling 
of  which  one  is  most  readily  conscious  when  one 
retires  to  bed,  and  which  sometimes  hinders 
sleep,  and  a feeling  apt  to  be  excited  whenever 
anything  occurs  to  worry  or  harrass  one.  Such  a 
feeling  may  be  sometimes  due  to  mere  irritability 
of  the  heart  without  any  actual  overgrowth. 
Another  effect  apt  to  be  produced  is  that  of  dila- 
tation of  the  heart— the  walls  of  the  heart  yield 
to  the  excessive  pre.ssure  of  blood  within  them, 
and  once  any  yielding  has  occurred  it  is  more 
likely  to  proceed.  The  dilatation  may  be  accom- 
panied by  overgrowth  of  a compensatory  kind, 
so  that  the  heart  becomes  greatly  enlarged. 
Such  a result  is  most  likely  to  arise  when  the 
exercise  necessitates  severe  strains  being  sud- 
denly thrown  upon  the  heart.  Thus  if  a person 
tries  to  lift  a very  heavy  weight,  he  takes  a very 
deep  breath,  then  fixes  the  muscles  of  the  ab- 
domen and  the  diaphragm,  and,  holding  his 
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breath,  puts  out  all  his  strength.  The  pressure 
this  produces  upon  the  heart  by  the  way  in 
which  the  blood  is  detained  in  it  is  very  great. 
Such  a strain  is  always  thrown  on  the  heart  in 
long  diving,  in  lifting  or  hurling  heavy  weights, 
in  taking  long  or  high  jumps  and  so  on.  The 
pressure  thrown  upon  the  lungs  by  the  deep 
breath  and  the  holding  of  it  is  also  very  likely 
to  cause  stretching  of  the  walls  of  the  air-cells, 
and  ultimately  a loss  of  elasticity  of  the  lung 
tissue,  so  that  the  walls  do  not  return  to  their 
usual  state,  and  what  is  called  emphysema  (p. 
283)  occurs,  just  as  an  overblown  india-rubber 
balloon  will  have  a permanent  bulge  in  some  part 
of  its  wall.  Besides  these  results,  the  blood-ves- 
sels may  suffer  by  the  excessive  pressure  of  the 
blood  within  them.  Rupture  of  a vessel  or 
bleeding  may  occur,  or  a crack  of  the  inner  wall 
of  one  of  the  larger  blood-vessels  or  a bulge  of  part 
of  the  wall  may  be  the  beginning  of  aneurism. 

Excessive  exercise  of  groups  of  large  muscles 
is  likely  to  end  in  the  production  of  dispropor- 
tion and  deformity,  as  in  the  unequal  shoulders 
of  the  horseman,  because  of  the  special  develop- 
ment of  the  rein-holding  limb,  or  the  lob-sided- 
ness  of  the  schoolboy  who  always  carries  his 
books  on  one  side. 

It  is  to  be  noted  that  so  far  as  these  results 
occur  in  those  fond  of  ruuniug,  jumping,  row- 
ing, diving,  &c.,  they  are  the  consequences  of  bad 
regulation  of  the  exercise,  are  very  often  doubt- 
less the  result  of  strain  without  previous  train- 
ing or  pi’eparation.  The  evil  effects  of  sudden 
strain  on  lungs  or  heart,  quite  unused  to  it,  are 
clearly  revealed  in  the  cases  of  men  beyond 
middle  life,  after  a quick  run  for  a car  or  a hurry 
for  a ti’ain.  In  them  not  infrequently  the  heart 
refuses  the  effort,  and  collapse  is  the  result.  The 
effects  of  too  much  exercise  are  usually  seen  in 
young  men  and  men  in  the  prime  of  life,  who 
are  fond  of  athletic  sports,  and  are  keen  at  com- 
petitions. It  is  in  tliese  cases  that  the  desire  to 
excel  needs  restraint  and  the  firm  guidance  of 
some  one  experienced  in  training.  In  young 
children  effects  of  excess  are  not  seen.  They 
follow  their  instincts  and  rest  when  fatigue 
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threatens,  not  pushing  their  efforts  beyond  a 
safe  limit.  Boys  and  girls  about  the  age  of  pu- 
berty (p.  472),  however,  need  careful  restraint. 

Defective  Exercise.— The  evils  of  insuffi- 
cient exercise  are  moi'e  numerous  than  those 
of  excess.  The  youth  who  has  never  had  suffi- 
cient exercise  never  attains  to  fulness  of  growth 
and  development.  He  remains  stunted,  soft, 
and  puny,  wanting  in  vigorous  circulation,  and 
the  ruddy  glow  of  health.  He  is  unfit  for  pro- 


longed effort  at  work  or  pfay.  Weak-chested 
as  well  as  weak-limbed,  nervous  and  awkAvai'd, 
he  is  defective  in  nervous  as  well  as  in  mus- 
cular activity ; and  good  mental  as  well  as  good 
muscular  work  is  impossible  to  him.  Imper- 
fect general  nutrition  and  bad  digestion  are 
his  portion.  Girls  suffer  most  frequently  from 
such  conditions,  because  healthy  natural  move- 
ment is  too  commonly  denied  them.  In  them 
bad  development  of  the  figure,  lateral  curva- 
ture of  the  spine,  popularly  called  “growing 
out  of  the  shoulder”  is  a frequent  result.  In 
adults  a falling-off  of  general  health  and  vigour, 
an  unhealthy  deposit  of  fat,  weakened  heart  and 
circulation,  are  results  to  be  exjjected.  The  chil- 
dren of  such  parents  inherit  feeble  constitutions, 
and  one  generation  passes  on  the  inheritance  to 
another,  producing  a puny  race  unable  to  with- 
stand the  strain  and  pressure  of  life. 

It  is  now  time  to  consider  briefly  the  various 
forms  in  which  exercise  can  be  taken  and  the 
advantages  of  each,  as  well  as  any  special  rules 
applicable  to  each  kind. 

Various  Forms  of  Exercise. 

Walking. — There  is  no  form  of  muscular  ac- 
tivity which  brings  into  full  play  all  the  bene- 
fits to  the  body  that  exercise  can  confer  like  that 
of  walking.  It  calls  into  play  the  greatest  num- 
ber of  muscles,  leaving  none  outside  the  r ange 
of  its  influence  we  may  say,  except  those  of  the 
upper  extremities.  The  action  of  the  muscles 
appropriate  to  it  is  regular  and  methodical,  not 
sudden  nor  spasmodic.  It  inqjlies  no  undue 
strain  upon  any  organ,  supposing  of  course  that 
it  is  not  unduly  prolonged ; and  it  is  suited  to 
all  ages,  except,  of  course,  the  very  youngest. 
At  the  outset  the  muscles  of  the  trunk  are  con- 
cerned in  the  maintenance  of  the  erect  posture ; 
and  the  swaying  movements  of  the  body,  pro- 
duced by  the  weight  of  the  body  being  carried 
now  by  one  leg  now  by  the  other,  iuqfly  the 
harmonious  co-operation  of  many  muscles  to 
prevent  overbalancing.  All  the  muscles  of  the 
lower  limbs,  those  from  the  hip  to  the  truidv, 
those  which  straighten  the  leg  and  those  which 
bend  it,  the  muscles  moving  the  ankle-joint  and 
those  acting  on  the  toes,  all  have  their  regular 
alternation  of  contraction  and  of  relaxation,  as 
the  body  is  puslied  forward,  as  the  weight  is 
gradually  moved  from  tlie  right  leg  to  the  left, 
as  the  body  gets  the  final  push  from  the  right 
leg  acting  through  the  ball  of  the  toes,  as  the 
right  leg  is  raised  and  swung  forwards,  pendu- 
lum-like, while  the  left  leg  kept  straight  now 
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alone  supports  the  weight,  and  so  on.  One  group 
of  muscles  contracts  after  another  in  rhythmical 
fashion  with  each  stage  in  the  forward  move- 
ment, while  others  imperceptibly  and  yet  effec- 
tually maintain  the  balance.  The  muscles  of 
the  head  and  neck,  of  the  chest  and  abdomen 
all  have  their  share,  great  or  small,  in  the 
ordered  movement.  Now  this  movement  so 
apj)arently  simj>le  and  easy  is  exceedingly  com- 
plicated, and  implies  the  expenditure  of  a very 
large  amount  of  energy.  The  Rev.  Professor 
Haughton,  M.D.,  calculates  that  a man  walking 

Thus  a man  150  lbs.  in  weight  walking 
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If  the  man  carries  a weight — a parcel,  an  um- 
brella, a bag — this  ought  to  be  taken  into  ac- 
count. If  he  carries  an  overcoat,  whether  over 
his  arm  or  on  his  back,  it  ought  also  to  be 
counted.  If  his  overcoat  weighs  5 lbs,  this  extra 
weight  means  the  expenditure  during  every  mile 
of  a cpiantity  of  energy  sufficient  to  raise  nearly 
sths  of  a ton  1 foot,  and  in  the  20-mile  walk 
amounts  to  nearly  12  foot-tons.  But  this  is  the 
calculation  only  for  a level  road.  If  at  the  end 
of  his  mile  he  has  ascended  50  feet,  this  would 
need  to  be  added  to  the  number  of  foot-pounds 
in  calculating  the  energy.  He  has  raised  his 
body  (150  lbs.)  this  height,  however  gradual  the 
ascent  may  have  been,  and  7500  foot-pounds  or 
3}  foot -tons  would  need  to  be  added.  Now, 
according  to  Dr.  Parkes,  300  foot- tons  is  an 
average  day’s  work  for  a strong  healthy  adult. 
We  can,  therefore,  calculate  what  number  of 
miles  walked  along  a level  road  will  be  equal  to 
a good  day’s  work.  A 20-mile  daily  walk  would, 
therefore,  be  above  the  average.  According  to 
Parkes  “ an  amount  of  work  equal  to  500  tons 
lifted  a foot  is  an  extremely  hard  day’s  work, 
which  perhaps  few  men  could  continue  to  do. 
Four  hundred  tons  lifted  a foot  is  a hard  day’s 
work.  Now,  according  to  the  table  353'4  foot- 
tons  is  the  work  done  in  a 20-mile  walk,  so  that 
300  foot- tons  would  be  almost  exactly  17  miles. 
This  walk  is  then  a fair  day’s  work  on  a level 
road.  There  are  conspicuous  illustrations  of  this 
amount  of  work  in  walking  being  enormously 
overdone,  but  for  only  limited  periods.  Thus 
the  amount  of  work  done  by  Weston  in  his  six- 
days’  walking  match  has  been  calculated.  On 
the  first  day  no  less  than  1525'3  foot-tons  were 
performed,  that  is,  energy  was  expended  in  walk- 
incr  sufficient  to  raise  1525’3  tons  one  foot  high; 
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aloim  a level  road  at  a rate  of  about  three  miles 
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an  hour  expends  an  amount  of  energy  which 
would  raise  a weight  equal  to  ^ that  of  his 
body  through  a height  equal  to  the  distance 
walked.  Thus  a man  who  in  his  clothes  weighs 
150  lbs.  walks,  let  us  say,  one  mile.  A mile  is 
1760  yards  or  5280  feet.  The  of  150  is  74  lbs. 
He  expends  therefore  energy  equal  to  that  need- 
ful to  lift  a weight  of  7^  lbs.  5250  feet  into  the 
air,  or  1 foot  39,375  feet,  that  is  39,375  foot- 
pounds, or  17^  foot -tons  in  I'ound  numbers 
(17'67  exactly). 


9674  foot-tons.  The  total  amount  of  work  done 
in  the  six  days  was  equal  to  7026  foot-tons,  mak- 
ing a daily  average  of  1171  foot-tons.  De  Chau- 
mont  mentions  an  illustration  of  a European 
weighing  160  lbs.  walking  73  miles,  which  would 
equal  1378  foot-tons,  but  it  was  done  in  about 
17  hours,  and  thus  became  really  equal  to  about 
2400  foot-tons.  For  the  speed  with  which  the 
work  is  done  affects  the  result,  or,  as  de  Chau- 
mont  puts  it,  there  is  a velocity  at  which  the 
maximum  amount  of  work  can  be  done  at  the 
minimum  of  expenditure.”  This,  I believe,  is 
also  true  in  the  case  of  a steam-engine.  A steam- 
vessel  may  be  built  with  engines  fitted  to  take 
her  at  a moderate  rate  of  speed,  say  11  or  12 
miles  an  hour,  at  a certain  co.st,  but  if  she  is 
wanted  to  go  much  faster,  say  20  miles  an  hour, 
the  cost  increases  out  of  all  proportion  to  the 
increase  of  speed,  so  that  in  the  steam-engine 
there  is  also  a velocity  at  which  a maximum  of 
work  can  be  done  at  a minimum  of  cost.  In 
walking  the  economical  rate  is  three  miles  an 
hour.  This  is  the  rate  into  which  one  naturally 
drops,  when  adopting  a comfortable  easy  gait, 
and  it  is  the  ordinary  rate  of  the  soldier’s  march. 

These  calculations  have  been  made  on  the 
assumption  that  the  work  is  done  under  favour- 
able circumstances,  that  there  is,  for  example, 
absence  of  all  restraint  from  the  muscles,  so 
that  they  have  full  freedom  to  go  through  their 
movements  in  a way  natural  to  them.  This  im- 
plies appropriate  dress.  If  owing  to  the  wearing 
of  a long  overcoat,  for  example,  the  natural  move- 
ments of  the  legs  have  been  restrained,  the  same 
distance  covered  in  the  same  time  would  imply 
the  expenditure  of  a large  amount  of  more  energy. 

Any  restriction  of  the  breathing  is  specially 


1 mile  expends  energy  which  would  lift  17^  tons  one  foot  high. 
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and  on  the  sixth  day  the  work  done  equalled 
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disadvantageous  in  walking.  The  increased 
need  of  oxygen,  which  the  continually  increased 
expenditure  of  energy  implies,  means  quickened 
breathing,  and  any  garment  so  made,  or  so 
tightly  worn,  that  free  play  to  the  chest  is 
not  permitted,  will  seriously  inconvenience  the 
walker.  All  these  disadvantages  are  seen  to 
the  full  in  women’s  dress  as  a rule,  the  long 
skirts,  the  tight  corsets  preventing  free  move- 
ment of  the  lower  ribs,  and  the  close  necker- 
chiefs, all  being  opposed  to  the  free  play  of 
muscles  that  is  desirable.  In  men  tightly-but- 
toned close-fitting  coats  and  high  collars  are  also 
undesirable.  Then,  further,  if  each  individual 
is  to  be  permitted  to  expend  his  energy  in  a 
manner  most  economical  his  walk  must  be  one 
suited  to  himself;  the  length  of  his  step  must 
be  fitted  to  his  length  of  limb ; and  his  attitude 
must  be  the  one  which  is  least  irksome  to  him, 
and  which  restrains  him  least.  Thus  a tall  man 
and  a short  man,  walking  together  at  the  same 
speed  over  the  same  ground  and  keeping  step, 
do  not  spend  the  same  energy  in  the  walk.  We 
shall  suppose  that  the  tall  man  is  thinner  than 
the  short  one,  and  that  in  spite  of  their  different 
heights  the  two  are  the  same  weiglit.  If  the 
short  man  tries  to  suit  his  step  to  the  tall  man’s 
he  expends  a great  deal  more  energy  than  is 
needful,  and  if  the  tall  man  restrains  his  move- 
ments to  suit  his  comjmnion  he  also  is  not 
economical  of  energy.  The  two  should  walk 
along  each  suiting  himself,  so  that  the  tall 
man’s  steps  will  likely  be  longer  but  fewer 
than  his  companion’s.  This  illusti’ates  one  of 


the  difficulties  of  the  soldier’s  march,  in  which 
all  have  to  keep  together.  The  restraint  imjjlied 
not  only  by  this  necessity,  but  by  the  stiff  atti- 
tude, Ac.,  leads  to  the  march  being  slower,  and 
makes  the  impossibility  of  covering  more  than 
10  to  15  miles  ])er  day,  uidess  for  a brief  period 
and  with  tlie  troops  lightly  equipped. 

If,  again,  owing  to  the  form  of  the  boots,  the 
natural  elasticity  of  the  step  were  destroyed, 
tlie  work  would  be  more  laboriously  performed, 
or  if  owing  to  projecting  toes,  the  foot  has  to  be 
raised  to  a greater  height,  at  each  step,  to  keep 
it  from  scraping  the  ground.  If  the  heel  of  the 
boot  is  too  high  or  too  low,  an  unnecessary 
strain  is  thrown  upon  the  muscles,  in  the  first 
case  to  keep  the  body  from  being  overbalanced 
forwards,  and  in  the  second  case  the  calf  muscles 
are  unduly  taxed  in  lifting  the  heel  and  throw- 
ing the  weight  of  the  body  forward  from  one 
leg  to  the  other.  A double-soled  boot  should 
have  a heel  an  inch  deep,  and  a single^soled 
boot  a heel  just  over  ^ inch  deep.  The  boots 
should  be  wide-soled,  the  soles  projecting  be- 
yond the  “uppers,”  when  the  weight  of  the 
body  is  borne  by  them. 

Then,  as  has  been  indicated,  ascending  a hill 
implies  a great  increase  in  the  expenditure  of 
energy,  for  one  must  consider  that  the  total 
weight  of  the  body  is  raised.  How  great  the 
expenditure  may  be  for  an  apparently  little 
height  is  shown  by  the  following  table,  which 
indicates  the  expenditure  of  energy  by  a person 
weighing  150  pounds  mounting  a stair,  every 
step  of  which  is  6 inches  high : 


A person  150  lbs.  in  mounting  1 step  expends  energy  equal  to  75  foot-pounds. 


5 steps 

))  ))  375  ,, 

6 „ 

„ „ 450 

10  „ 

)>  )>  )’ 

12  „ 

„ 900  „ 

20  „ 

„ „ 1500 

30  „ 

))  >>  2250  ,, 

foot-ton 

regulation  length  on  a level  road. 

(=2240  foot-pounds),  and  is  equal  to  the  body 
raised  only  15  feet.  Supposing  this  stair  to  be 
ascended  10  times  a-day,  the  energy  expended, 
merely  in  the  ascent,  would  thus  be  equal  to 
raise  over  10  tons  1 foot  high,  and  if  the  stair 
were  ascended  17  times  the  energy  expended 
would  have  been  sufficient  for  a walk  of  one 
mile.  The  number  of  steps  this  implies  is  only 
510  of  6 inches  each.  But  there  are  2100  walk- 
ing steps  in  a mile,  assuming  each  step  to  be 
the  regulation  military  step,  namely  30  inches, 
so  that  each  step,  in  ascending  a stair  where 
the  steps  are  6 inches  high,  requires  the  expen- 
diture of  as  much  energy  as  steps  of  the 


That  is  to 

say  it  requires  the  same  amount  of  energy  to 
lift  one’s  body  6 inches  high  in  the  air  as  to 
carry  one’s  body  123  inches  along  a level  road 
by  walking,  that  is  10^  feet.  That  is  to  say  the 
expenditure  of  enei'gy  that  will  raise  the  body 
a direct  height  of  12  inches,  that  is  1 foot,  will 
carry  the  body  by  walking  20J  feet,  or,  in  other 
words,  a climb  of  1 mile  means  the  expenditure 
of  as  much  energy  .as  a 20-mile  w.alk  on  .alevel  road. 

It  is,  therefore,  plain  how  persons  able  to 
walk  only  short  distances,  slowly  and  with  great 
effort,  become  at  once  aware  of  the  slightest 
rise  in  the  ground.  The  sudden  need  of  a much 
greater  expenditure  of  energy  tells  at  once  on 


752 


EXEECISE  FOE  CHILDEEN. 


[Sect.  VI. 


the  heart  and  the  breathing,  and  the  person  is 
quickly  brought  to  a standstill. 

The  various  considerations  that  have  been 
stated  enable  one  to  form  a rough  estimate  of 
the  daily  amount  of  walking  exercise  each  one 
should  engage  in.  Take  the  case  of  the  business 
man,  who  takes  the  omnibus  or  car  to  his  place 
of  business,  spends  the  most  of  his  day  at  his 
desk  and  returns  home  in  the  evening,  little 
disposed  to  move  out  again  in  the  evening.  In 
the  case  of  the  young  man,  his  pallor,  bad 
digestion,  headaches,  and  general  languor  and 
feebleness  may  be  the  results  of  the  little  exer- 
cise, in  the  case  of  the  middle-aged  man,  per- 
haps it  is  increasing  stoutness,  breathlessness, 
rheumatic  or  gouty  tendencies  that  warn  of  the 
need  of  muscle  work  and  fresh  air.  Both  are 
ordei'ed  more  exercise,  but  of  what  kind  and 
how  much,  both  are  commonly  left  in  doubt. 
On  this  point  Dr.  Parkes  says,  “we  can  per- 
haps say,  as  an  approximation,  that  every 
healthy  man  ought,  if  possible,  to  take  a daily 
amount  of  exercise  in  some  way,  which  shall 
not  be  less  than  150  tons  lifted  1 foot.  This 
amount  is  equivalent  to  a walk  of  about  nine 
miles ; but  then,  as  there  is  much  exertion  taken 
in  the  ordinary  business  of  life,  this  amount 
may  be  in  many  cases  I’educed.  It  is  not  pos- 
sible to  lay  down  rules  to  meet  all  cases ; but 
probably  every  man  with  the  above  facts  before 
him  could  fix  the  amount  necessary  for  himself 
with  tolerable  accuracy.” 

As  regards  women  a daily  expenditure  of 
energy  to  the  amount  stated  could  not  be  borne 
bv  them.  That  the  habit  of  daily  exercise  is 
one  of  which  they  stand  in  most  urgent  need  is 
not  gainsaid  by  anyone.  A man’s  business,  as 
a rule,  takes  him  out  of  door,  and  if  the  risk  of 
his  taking  too  little  exercise  for  health  is  great, 
how  much  greater  is  it  in  the  case  of  women, 
whose  duties  as  a rule  keep  them  indoors? 
Thus  it  is  that  for  days  together  many  of  them 
are  not  outside  at  all;  then  they  sally  forth  on 
a shopping  expedition,  spend  many  hours  lin- 
o-erino-  about  shop  windows  and  hanging  over 
shop  counters,  and  then  return  home  fatigued 
to  the  uttermost,  requiring  several  more  days 
at  home  before  a further  expedition  is  ventured 
on.  This  is  a most  injurious  system,  not  only 
because  of  the  many  days  without  out-of-dooi 
exercise,  but  also  because  of  the  sudden  exer- 
tion put  forth  for  which  the  body  is  unfitted. 
Of  course  in  attending  to  their  household  duties, 
they  have  exercise,  but  exercise  wanting  the 
freshening  and  invigorating  influence  of  exercise 
in  the  open  air.  It  is  because  of  the  warmer 


air  of  the  house,  and  because  of  its  deficiency 
in  oxygen,  that  this  kind  of  exercise  is  uni- 
formly tiring  and  never  invigorating.  A daily 
walk,  amounting  altogether  to  four  miles,  ought 
to  be  insisted  on,  and  would  materially  conduce 
to  the  health  and  comfort  and  liveliness  of  the 
women  of  the  household. 

Concerning  children  not  much  need  be  said. 
If  they  are  left  to  their  healthy  instincts  no 
artificial  standards  need  be  applied,  or  artificial 
methods  used.  For  them  no  exercise  can  take 
the  place  of  the  ]>lay  in  which  they  naturally 
indulge,  by  which  one  may  say  every  muscle 
and  every  sense  are  exercised  in  due  amount. 
No  school  system  of  exercise  can  take  the  place 
of  the  exercise  which  they  will  themselves  take, 
if  they  are  allowed  freedom  of  healthy  activity. 
The  decorous  walk  cannot  meet  their  natural 
instincts.  It  is  a false  system  of  education 
which  ignores  this  fact,  and  which  seeks  to 
force  young  children  to  repress  their  natural 
tendencies  to  romp  by  imposing  a standard  of 
manners  and  a sedateness  of  behaviour  suitable 
enough,  may  be,  for  their  elders,  making  up  for 
it  by  some  gymnastic  device  or  “ calisthenic 
exercises.”  For  children  let  particular  care  be 
taken  that  their  dress  is  not  inconsistent  with 
their  natural  freedom  of  movement.  Too  often 
a desire  to  have  their  children  dressed  accord- 
ing to  the  current  fashion  makes  parents  “ im- 
pose a style  of  dress  which  forbids  healthful 
activity.  To  please  the  eye,  colours  and  fabrics 
are  chosen  totally  unfit  to  bear  that  rough  usage 
which  unrestrained  i)lay  involves  ; and  then  to 
prevent  damage  the  unrestrained  play  is  inter- 
dicted. ‘Get  up  this  moment;  you  will  soil 
your  clean  frock,’  is  the  mandate  issued  to  some 
urchin  creeping  about  on  the  floor.  ‘Come 
back ; you  will  dirty  your  stockings,’  calls  out 
the  governess  to  one  of  her  charges,  who  has 
left  the  foot-path  to  scramble  up  a bank.  Thus 
is  the  evil  doubled.  That  they  may  come  up 
to  their  mamma’s  standard  of  ]irettiness,  and 
be  admired  by  her  visitors,  children  must  have 
habiliments  deficient  in  quantity  ami  unfit  in 
texture  ; and  that  these  easily-damaged  habili- 
ments may  be  kept  clean  and  uninjuied,  the 
restless  activ^ity  so  natural  and  needful  foi  the 
young  is  restrained.  The  exercise  which  be- 
comes doubly  requisite  when  the  clothing  is 
insufficient,  is  cut  short,  lest  it  should  deface 
the  clothing.  Would  that  the  terrible  cruelty 
of  this  system  could  be  seen  by  those  who  main- 
tain it ! We  do  not  hesitate  to  say  that,  through 
enfeebled  health,  defective  energies,  and  con- 
sequent non-success  in  life,  thousands  are  an- 
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nuully  doomed  to  urdiappiiiess  by  this  unscru- 
pulous regard  for  appearances;  even  when  they 
are  not  by  early  death  literally  sacrificed  to  the 
Moloch  of  maternal  vanity.” 

I have  quoted  these  remarks  of  Herbert 
Spencer  regarding  the  exercise  that  ought  to 
be  freely  permitted  to  the  young  of  both  sexes, 
and  I cannot  do  better  than  also  transcribe 
what  he  has  said  regarding  the  physical  educa- 
tion of  girls.  “ To  the  importance  of  bodily 
exercise,”  he  says,  “ most  people  are  in  some 
degi’ee  awake  ...  at  any  rate,  in  so  far  as  boys 
are  concerned.  . . . Unfortunately  the  fact  is 
quite  otherwise  with  girls.  . . . Why  this 
astonishing  ditferencel  Is  it  that  the  constitu- 
tion of  a girl  differs  so  entirely  from  that  of  a 
boy  as  not  to  need  these  active  exercises  1 Is  it 
that  a girl  has  none  of  the  promptings  to  vocif- 
erous play  by  which  boys  are  impelled]  Or  is 
it  that,  while  in  boys  these  promptings  are  to 
be  regarded  as  stimuli  to  a bodily  activity  with- 
out which  there  cannot  be  adequate  develop- 
ment, to  their  sisters,  nature  has  given  them 
for  no  purpose  whatever — unless  it  be  for  the 
vexation  of  schoolmistresses.  Perhaps,  however, 
we  mistake  the  aim  of  those  who  train  the  gentler 
sex.  We  have  a vague  suspicion  that  to  pi’o- 
duce  a robust  physique  is  thought  undesirable ; 
that  rude  health  and  abundant  vigour  are  con- 
sidered somewhat  plebeian;  that  a certain  deli- 
cacy, a strength  not  competent  to  more  than  a 
mile  or  two’s  walk,  an  appetite  fastidious  and 
easily  satisfied,  joined  with  that  timidity  which 
commonly  accompanies  feebleness,  are  held  more 
ladylike.  We  do  not  expect  that  any  would 
distinctly  avow  this ; but  we  fancy  the  gover- 
ness-mind is  haunted  by  an  ideal  young  lady 
bearing  not  a little  resemblance  to  this  type.  If 
so,  it  must  be  admitted  that  the  established 
system  is  admirably  calculated  to  realize  this 
ideal.  But  to  suppose  that  such  is  the  ideal  of 
the  opposite  sex  is  a jirofound  mistake.  That 
men  are  not  commonly  drawn  towards  mascu- 
line women,  is  doubtless  true.  That  such  rela- 
tive weakness  as  asks  the  protection  of  superior 
strength  is  an  element  of  attraction,  we  quite 
admit.  But  the  difference  thus  responded  to 
by  the  feelings  of  men,  is  the  natural,  pre-estab- 
lished difference,  which  will  assert  itself  with- 
out artificial  appliances.  And  when,  by  artificial 
appliances,  the  degree  of  this  difference  is  in- 
creased, it  becomes  an  element  of  repulsion, 
rather  than  of  attraction. 

“‘Then  girls  should  be  allowed  to  run  wild 
— to  become  as  rude  as  boys,  and  grow  up  into 
romps  and  hoydens !’  exclaims  some  defender 


of  the  proprieties.  This,  w^e  presume,  is  the 
ever-present  dread  of  schoolinisti’esses.  It  ap- 
pears, on  inquiry,  that  at  ‘ Establishments  for 
Young  Ladies’  noisy  play  like  that  daily  in- 
dulged in  by  boys  is  a punishable  offence  ; and 
we  infer  that  it  is  forbidden  lest  unladylike 
habits  should  be  formed.  The  fear  is  quite 
groundless,  however.  For  if  the  sj^ortive  ac- 
tivity allowed  to  boys  does  not  prevent  tliem 
growing  up  into  gentlemen ; why  should  a like 
sportive  activity  prevent  girls  from  growing  up 
into  ladies]  Rough  as  may  have  been  their 
playground  frolics,  youths  who  have  left  school 
do  not  indulge  in  leap-frog  in  the  street,  or 
marbles  in  the  drawing-room.  Abandoning 
their  jackets,  they  abandon  at  the  same  time 
boyish  games;  and  display  an  anxiety — often  a 
ludicrous  anxiety — to  avoid  whatever  is  not 
manly.  If  now,  on  arriving  at  the  due  age, 
this  feeling  of  masculine  dignity  puts  so  efficient 
a restraint  on  the  sports  of  boyhood,  will  not 
the  feeling  of  feminine  modesty,  gradually 
strengthening  as  maturity  is  approached,  put 
an  efficient  restraint  on  the  like  sports  of  girl- 
hood ] Have  not  women  even  a greater  regard 
for  appearances  than  men]  and  w’ill  there  not 
consequently  arise  in  them  even  a stronger 
check  to  whatever  is  rough  or  boisterous]  How 
absurd  is  the  supposition  that  the  womanly 
instincts  would  not  assei’t  themselves  but  for 
the  rigorous  discipline  of  schoolmistresses  ! 

“ In  this,  as  in  other  cases,  to  remedy  the  evils 
of  one  artificiality,  another  artificiality  has  been 
introduced.  The  natural,  spontaneous  exercise 
having  been  forbidden,  and  the  bad  consequences 
of  no  exercise  having  become  conspicuous,  there 
has  been  adopted  a system  of  factitious  exercise 
— gymnastics.  That  this  is  better  than  nothing 
we  admit;  but  that  it  is  an  adequate  substitute 
for  play  we  deny.  The  defects  are  both  positive 
and  negative.  In  the  first  place,  these  formal 
muscular  motions,  necessarily  less  vai’ied  than 
those  accompanying  juvenile  sports,  do  not  se- 
cure so  equable  a distribution  of  action  to  all 
parts  of  tlie  body;  whence  it  results  that  the 
exertion,  falling  on  special  parts,  produces  fa- 
tigue sooner  than  it  would  else  have  done:  to 
which,  in  passing,  let  us  add,  that,  if  constantly 
repeated,  this  exertion  of  special  parts  leads 
to  a disproportionate  development.  Again  the 
quantity  of  exercise  thus  taken  will  be  deficient, 
not  only  in  consequence  of  uneven  distribution, 
but  there  will  be  a further  deficiency  in  conse- 
quence of  lack  of  interest.  Even  when  not  made 
repulsive,  as  they  sometimes  are,  by  assuming 
the  shape  of  appointed  lessons,  these  monoto- 
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nous  movements  are  sure  to  become  wearisome 
from  the  absence  of  amusement.  Competition, 
it  is  true,  serves  as  a stimulus;  but  it  is  not  a 
hrsting  stimulus,  like  that  enjoyment  which  ac- 
companies varied  play.  The  weightiest  objec- 
tion, however,  still  remains.  Besides  beino;  in- 
ferior  in  respect  of  the  quantity  of  muscular  ex- 
ertion which  they  secure,  gymnastics  are  still 
more  inferior  in  resj>ect  of  the  quality.  This 
comparative  want  of  enjoyment  which  we  have 
named  as  a cause  of  eaily  desistance  from  arti- 
ficial exercises,  is  also  a cause  of  inferiority  in 
the  effects  they  ju’oduce  on  the  system.  The 
common  assumption  that,  so  long  as  the  amount 
of  bodily  action  is  the  same,  it  matters  not  whe- 
ther it  be  pleasurable  or  otherwise,  is  a grave 
mistake.  An  agreeable  mental  excitement  has 
a highly  invigorating  influence.  . . . Grant- 
ing then,  as  we  do,  that  formal  exercises  of  the 
limbs  are  better  than  nothing — granting,  fur- 
ther,  that  they  may  be  used  with  advantage  as 
supplementary  aids,  we  yet  contend  that  they 
can  never  serve  in  place  of  the  exercises  prompt- 
ed by  nature.  For  girls,  as  well  as  boys,  the 
sportive  activities,  to  which  the  instincts  impel, 
are  essential  to  bodily  welfare.  Whoever  for- 
bids them,  forbids  the  divinely-appointed  means 
to  physical  development.” 

Running  is  a form  of  exercise  indulged  in 
without  harm  by  healthy  children  of  both  sexes, 
and  useful  for  growth  of  muscles,  expansion  of 
the  lung.s,  and  stimulation  to  the  heart.  It  is 
not,  however,  desirable  at  the  period  of  most 
rapid  growth,  when  boys  are  passing  into  man- 
hood and  girls  into  womanhood.  When  this 
period  is  passed  in  boys,  is  the  time  for  training 
for  running,  namely  between  the  years  of  twenty 
and  thirty.  After  thirty  running,  especially  in 
races,  is  not  advised.  The  rate  of  expenditure 
of  energy  is  in  running  enormously  increased. 
The  length  of  stej)  is  usually  not  much  increased; 
it  is  the  rapidity  of  the  step  that  is  affected. 
Thus  in  soldiers  the  number  of  stej)S  per  minute 
at  “quick  march”  is  116,  and  at  “ the  double” 
166,  the  length  of  step  being  increased  only  from 
30  to  33  inches,  so  that  the  distance  covered  rises 
from  187  feet  per  minute  to  453,  the  latter  be- 
ing equal  to  a little  over  a mile  in  11  minutes. 
It  is  this  fact  that  makes  the  short  man  excel 
in  short  races,  and  the  tall  man  in  long-distance 
races.  For  the  latter  can  increase  his  steps  to 
a greater  number  per  minute  more  easily,  pro- 
vided his  utmost  speed  does  not  need  to  be  very 
long  maintained,  while  the  tall  man’s  most  con- 
venient pace  will  enable  him  to  cover  a longer 
distance  at  a good  speed. 


Training  suited  for  such  exercise  is  given,  as 
follows,  by  Maclaren  in  his  book  on  training : 
“With  a man  unaccustomed  to  running,  I would 
say,  let  him  begin  with  a mile ; setting  himself 
to  cover  the  distance  in  about  eight  or  nine 
minutes,  at  the  easiest  pace  and  make-believe 
race  he  can  run  in.  Let  him  break  fi’om  his 
walk  to  the  ground  into  an  easy  trot,  and  prac- 
tise it  until  he  find  his  wind  decidedly  improved, 
and  the  work,  such  as  it  is,  pleasurable.  He 
may  then  do  one  of  two  things — either  increase 
the  distance  by  another  half-mile,  to  be  run  at 
the  same  or  hold  to  the  same  coui’se  and 

cover  the  distance  in  one  or  two  minutes  less. 
When  the  mile  can  be  run  in  six  minutes  as 
easily  as  it  was  run  in  eight,  let  the  tactics  be 
changed  ; let  him  break  the  uniformity  of  the 
run,  and  cultivate  variety  of  pace;  let  him  be- 
gin the  race,  as  at  first,  at  an  easy  trot;  keep 
at  it  for  a quarter  of  the  distance  to  allow  the 
organs  of  respiration  and  circulation  to  take  up 
gradually  the  accelerated  action  which  is  de- 
manded of  them  as  soon  as  the  trotting  begins, 
allowing  the  muscles  employed  in  locomotion 
to  take  up  their  accelerated  action  when  the 
walking  is  relinquished;  let  the  second  quarter 
be  in  the  same  style,  but  at  a somewhat  quick- 
ened pace,  still  keeping  within  the  margin  of 
easy  performance;  and  let  the  third,  if  the  pre- 
ceding causes  no  distress,  be  quicker  still,  gra- 
dually culminating  towards  its  close  to  an  effoi'b 
at  the  utmost  strain  of  the  powers ; and  last,  let 
it  subside  in  the  fourth  quarter  gradually  into 
the  first  easy  trot,  ending  in  the  effortless  walk, 
to  allow  the  thi’ob  of  the  heart  and  swell  of  the 
artei’ies  and  veins  to  subside  and  settle  down, 
and  the  lungs  to  resume  their  peaceful  tidal 
motion,  and  the  air  current  in  their  cells  its 
rhythmical  ebb  and  flow.  I do  not  give  these 
as  absolute,  but  as  approximate  distances  and 
rates  of  speed  ; they  must  be  in  all  cases  propor- 
tioned to  the  powers  of  the  individual;  but 
whatever  may  be  his  ])Owers,  let  him  begin 
within  them,  and  augment  the  work,  very  gra- 
dually, whether  in  velocity  or  distance  ; and  this 
augmentation  should  always  be  regulated  by 
the  actual  advancement  made  by  the  running 
])Owers,  until  at  speed  and  without  preliminary 
breath  or  preparation  the  distance  prescribed 
can  be  run.  The  distressing  and  often  incapa- 
citating pain  of  shin-ache  is  owing  entirely  to  a 
disregard  of  this  principle  of  gradual  prepara- 
tion. It  is  but  the  same  kind  of  discomfort, 
arising  from  the  same  cause,  which  men  out  of 
practice  feel  in  the  arms  on  rowing  suddenly  at 
speed ; that  is,  unpreparedness  in  the  jjarts  to 
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perform  the  woi'k  suddenly  put  upon  them.” 
Diet  suited  for  such  training  has  already  been 
indicated  on  p.  621. 

Jumping’  implies  a sudden  great  expenditure 
of  energy.  Thus  it  is  calculated  that  a jump  2 
feet  high,  made  by  a man  weighing  154  lbs.,  is  | 
equal  to  an  expenditure  of  energy  which  would 
raise  308  lbs.  1 foot  high,  and  the  highest  jump 
on  record  6 feet  2^  inches  “is  equivalent  to  the 
sudden  raising  of  956  lbs.,  or  about  |ths  of  a 
ton,  and  hurling  it  into  the  air.”  The  strain  of 
such  an  effort  falls  on  few  muscles — those  of  the 
calf  of  the  leg  and  front  of  the  thigh.  Jhe  great 
effort  is  sometimes  not  unattended  by  harm  to 
the  muscles  involved  or  the  bones  to  which  they 
are  attached.  The  muscles  are  sometimes  torn 
across,  and  the  bones  may  be  snapped  by  the 
strong  and  sudden  contraction  of  the  muscles. 
The  bones  thus  affected  are  usually  the  small 
bone  of  the  foreleg — the  fibula — and  the  patella 
or  knee-pan,  the  latter  of  which  is  broken  across 
by  the  pull  of  the  straight  muscle  of  the  thigh — 
the  rectus  (see  p.  74).  Rupture  may  also  be 
produced.  Jumping  of  any  extensive  kind  should 
not  be  engaged  in  wnthout  previous  training, 
such  as  that  for  running,  and  the  best  age  is 
said  to  be  between  the  nineteenth  and  twenty- 
fifth  years. 

Riding  is,  next  to  walking,  the  most  univer- 
sally useful  form  of  exercise.  Pleasant  to  youth, 
it  also  has  so  much  attraction  for  the  elderly, 
that  they  enjoy  the  daily  horse  exercise  when 
they  could  not  be  induced  to  walk.  It  is 
capable  of  so  much  modification,  as  regards  the 
actual  amount  of  effort  put  forth,  that  it  may 
be  suited  to  many  for  whom  very  active  exer- 
cise is  not  desired.  Thus  though  the  horse  may 
go  at  little  more  than  a walking  pace,  and  the 
rider  may  put  forth  practically  no  effort  at  all, 
yet  he  may  be  carried  a considerable  distance, 
so  as  to  obtain  to  the  full  the  exhilarating  in- 
fluence of  fresh  air  without  fatigue.  Then  even 
at  such  an  easy  gait,  and  with  little  exertion, 
the  movements  of  the  horse  communicated  to 
the  rider  produce  very  considerable  stimulating 
effects  upon  the  liver  and  other  abdominal  or- 
gans. It  is,  on  this  account,  an  invaluable  foi'm 
of  exercise  for  men  beyond  the  mid  terra  of  life, 
who  lead  sedentary  lives,  and  who  either  will 
not  or  cannot  put  forth  the  energy,  which  a 
walk  sufficient  for  purposes  of  health  would 
imply.  In  the  gentle  canter  they  get  the  needed 
stimulus  to  the  digestive  organs  without  fatigue. 
It  is  this  property  of  stimulating  the  abdominal 
organs  by  the  rhythmical  shocks,  produced  by 
the  movement  of  riding,  that  makes  exercise 


on  horseback  so  peculiarly  the  kind  of  exercise 
for  the  dyspeptic.  While  thus  capable  of  being 
made  one  of  the  gentlest  kinds  of  exercise,  it  of 
course  affords  scope  for  much  more  vigorous 
effort.  Foi‘  women  it  is  a very  suitable  kind  of 
exercise,  provided  due  discrimination  be  em- 
ployed. Wherever  the  means  of  ])areiits  pei’- 
mit  of  it,  children  should  be  taught  riding, 
although  the  daily  riding  lesson  or  canter  ought 
never  to  be  substituted  for  play  oi’  deemed  suffi- 
cient exercise.  Constant  riding  jjroduces  charac- 
teristic changes  in  certain  parts  of  the  body. 
Wasting  of  the  muscles  of  the  inner  side  of  the 
thiffli  results  from  the  continual  over-exertion 
of  these  muscles  in  keeping  the  knees  j^ressed 
ajcainst  the  horses’  sides ; and  to  this  the  awk- 
ward  walking  gait  of  ostlers  is  due.  Then  the 
marked  disproportion  in  the  use  of  the  left  hand 
and  arm  over  the  right,  by  holding  the  reins, 
occasions  a prominence  of  the  left  sl)oulder  par- 
ticularly likely  to  be  marked  in  girls  and  women. 
The  remedy  for  these  defects  is  to  avoid  making 
riding  an  exclusive  form  of  exercise,  and  if 
children  are  allowed  full  scope  for  play  and 
other  forms  of  recreation,  such  as  tennis,  &c., 
they  are  not  so  likely  to  arise.  It  may  be  re- 
marked that  it  is  of  very  great  importance  to 
anyone  who  is  to  have  frequent  occasion  to  be 
on  horseback  that  he  should  be  suited  to  a horse. 
A short-limbed  man  on  a broad-backed  horse 
must  suffer  some  distortion  of  the  limbs,  and  if 
he  is  subject  frequently  to  the  improper  position, 
it  will  undoubtedly  leave  its  evidence  perma- 
nently on  the  shape  of  his  limbs.  The  reverse 
conditions  would  tend  to  make  a man  knock- 
kneed.  “ The  men  who  show  least  deformity 
are  those  of  a medium  height,  of  about  5 feet 
8 inches,”  The  need  of  remembering  this  fact 
in  the  case  of  growiiig  children,  with  their  soft 
yielding  bones,  is  a]-)pareut. 

Rowing’  is,  according  to  Maclaren,  the  chief 
of  all  our  recreative  exercises;  no  other  can 
enter  the  lists  against  it.  There  is  a difference, 
however,  according  to  the  same  authority,  be- 
tween rowing  as  an  exercise  and  rowing  as  an 
art  for  the  object  of  sending  a boat  at  the 
greatest  speed  tlu’ough  the  watei'.  In  the  latter 
case  the  boats  are  so  constructed,  they  are  so 
light,  they  offer  so  little  resistance  to  the  water, 
the  “ form  ” of  stroke  adopted  is  such,  that  “ a boat- 
race  has  now  become  a matter  of  wind  rather 
than  of  muscle,”  and,  as  an  old  waterman  le- 
marked  to  Maclaren  at  a university  race,  “ Tlie 
crew  that  can  bucket  it  the  fastest  will  win  the 
1 race,  if  they  dooiH  hu’st.”  Owing  to  the  dimin- 
1 ished  resistance  of  the  boat,  way  is  not  kept  up 
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unless  by  short  quick  strokes,  implying  great 
strain  upon  the  heart  and  lungs  rather  than 
great  muscular  exertion,  so  that  it  has  become 
a question  of  “wind”  rather  than  of  muscle. 
On  this  account  modern  alterations  in  the  direc- 
tions noted  “ have  advanced  rowing  as  an  art, 
but  detracted  from  it  as  an  exercise.”  Reijard- 
ing  rowing  as  thus  practised,  Maclareu  says, 
it  gives  “ employment  to  a huge  portion  of  the 
back,  more  to  the  loins  and  hips,  and  most  of 
all  to  the  legs ; but  it  gives  little  to  the  arms, 
and  that  chietly  to  the  forearm  (because  of  the 
actions  of  gras})ing  and  feathering  the  oar),  and 
least  of  all  to  the  chest.  Moreover,  as  there  is 
but  one  movement  in  rowing,  namely,  the  stroke, 
indefinitely  repeated  with  the  most  rigid  pre- 
cision, and  as  it  is  in  the  rearward  half  of  this 
movement  only  that  any  real  muscular  eftbrt  is 
made  or  resistance  encountered,  it  follows  that 
every  muscle  of  the  body  not  employed  in  this 
action  is  excluded  from  the  exercise  ; moreover, 
also,  every  muscle  included  in  it  is  employed  in 
but  one  line  of  action,  while  it  is  qualified  and 
designed  to  act  in  many,  and  will  be  developed 
and  strengthened  in  proportion  as  these  mani- 
fold modes  of  its  use  are  observed ; and  more- 
over, again,  as,  with  few  exceptions,  all  muscles 
have  antagonistic  muscles,  designed  to  perform 
counter  movements,  it  follows  that  as  rowing 
consists  of  but  one  motion,  the  antagonistic 
muscles  of  those  employed  in  executing  this 
motion  must  be  virtually  unemployed.  Thus, 
as  I have  said,  the  legs  have  strong  employment 
in  rowing,  but  it  is  the  extensor  muscles  alone 
which  have  actual  employment;  the  flexors  are 
comparatively  idle;  they  perform  no  exercise, 
they  gain  no  bulk,  they  obtain  no  increase  in 
power.  They  are  excluded  from  the  work,  they 
have  no  share  in  the  reward.  . . . The  part  of 
the  body  which  receives  the  smallest  share  of 
the  exercise  in  rowing  is  the  chest ; it  has  little 
or  no  employment  in  the  muscular  efibrt  re- 
quired for  the  pi’opulsion  of  the  boat ; and  this 
is  impressiv'ely  evident  in  the  results.  Not  only 
does  it  make  no  advance  in  development  in  this 
exercise,  but,  if  it  be  exclusively  practised,  an 
absolutely  depressing  effect  is  exercised.”  Mac- 
laren  goes  on  to  say  that  this  result  of  falling 
off  in  gi’owth  of  certain  parts  of  the  body  by 
exclusive  devotion  to  one  exercise  is  common  to 
any  single  exercise,  and  that  some  complemen- 
tary exercise  is  required  for  developing  these 
parts  so  neglected.  For  rowing  he  thinks  the 
added  exercise  should  be  one  which,  while  giv- 
ing work  to  the  muscles  not  employed  in  row- 
ing, will  in  particular  develop  the  respiratory 


capacity,  for  in  rowing  “respiratory  power 
makes  the  first  claim,  and  makes  it  more  exact- 
ingly  than  in  any  other  mode  of  physical  exer- 
tion in  which  men  can  be  engaged,  not  only  on 
account  of  the  rapidity  of  the  inspirations  and 
expirations,  and  not  only  from  the  fact  that 
they  are  7iot  regulated  by  the  natural  action  of 
the  lungs  themselves,  but  by  the  artificial  move- 
ments of  the  exercise,  but  also  from  the  inter- 
ruptions caused  by  the  fixing  of  the  chest,  and 
forcibly  holding  in  the  lungs  of  the  air  inspired 
after,  in  the  natural  order  of  the  function,  it 
would  have  been  expelled.”  The  best  auxiliary 
exercise  in  the  case  of  rowing  he  thinks  is  run- 
ning, when  engaged  in  in  a regular  methodical 
way,  as  indicated  on  p.  754. 

In  ordinary  rowing,  however,  rowing  for 
pleasure,  the  pastime  so  almost  universally  en- 
gaged in  during  summer  holidays  on  river  or 
lake  or  at  the  sea-coast,  the  circumstances  are 
very  different.  The  build  of  the  boats  is  differ- 
ent, and  in  every  way  there  is  much  more  re- 
sistance to  be  overcome,  and,  therefore,  much 
more  muscular  effort  put  forth.  Moreover  the 
effort  is  put  forth  in  a different  manner,  for  the 
long  swing  of  the  back  is  very  different  both  in 
its  effects  upon  the  muscles,  and  in  its  effects 
upon  the  heart  and  lungs,  from  the  quick  high- 
pressure  stroke  of  the  racer.  The  steady  swing- 
ing stroke  of  moderate  length,  kept  up,  say  by 
four  persons,  in  a four-oared  boat,  which  carries 
other  persons  as  well  as  provisions,  let  us  sup- 
pose, for  the  party  going  for  a picnic  by  water, 
implies  chiefly  muscular  effort,  and  no  special 
strain  upon  the  respiratory  organs.  In  such 
rowing  many  groups  of  muscles  receive  exer- 
cise. No  muscles  are  more  exercised  than  those 
of  the  back,  and  those  passing  between  the 
trunk  and  the  lower  limbs,  both  in  the  back- 
ward swing  and  the  forward  movement.  For 
keeping  up  such  exercise  for  any  length  of  time, 
it  is  necessary  that  the  breathing  be  accelerated 
little  above  the  ordinai-y  rate.  A stroke  of  20 
to  25  can  be  well  maintained,  and  will  give 
good  speed. 

It  is,  then,  really  the  latter  circumstances 
that  one  must  consider  most,  and  for  which 
one  may  state  a few  of  the  accepted  rules. 
Fir.st  of  all,  the  clothing  should  be  loose,  tight 
nowhere.  Women  should  specially  note  this 
condition.  Stays  ought,  for  such  exercise  at 
least,  be  laid  aside.  With  them  neither  the 
muscles  of  the  back  get  full  play,  nor  does  the 
breathing.  For  girls  whose  back  muscles  have 
had  little  opportunity  of  development,  no  ex- 
ercise could  be  more  recommended,  pi’ovided  it 
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be  engaged  in  in  a judicious  way  and  not  rushed 
at.  The  clothing  should  be  of  flannel  material, 
and  should  be  changed  when  the  exercise  is 
over.  An  extra  coat  or  wrap  of  some  kind 
should  be  at  hand  in  the  boat,  to  be  put  on 
if  one  stops  rowing  for  a little.  The  breathing 
should  not  be  restricted  during  the  stroke ; the 
breath  should  not  be  held,  for  that  would  im- 
ply holding  the  breath  for  a considerable  time, 
then  letting  it  go  and  taking  in  a new  breath 
in  a much  shoi'ter  time  than  is  usual.  This 
implies  a complete  alteration  in  the  natural 
rhythm  of  respiration,  which  leads  to  breath- 
lessness and  speedy  fatigue.  Indeed  the  quick 
onset  of  fatigue  in  the  inexperienced  rower  is 
commonly,  not  the  result  of  muscular  effort, 
but  the  consequence  of  interference  with  breath- 
ing, and  a deficiency  of  oxygen  in  the  tissues. 
Let  the  breathing,  then,  be  as  natural  as  pos- 
sible as  to  rhythm ; accelerated  slightly  it  will 
naturally  be.  Then  the  exercise  is  not  to  be 
engaged  in  without  some  regard  for  muscles 
unaccustomed  to  that  form  of  activity.  The 
youth  whose  only  opportunity  of  such  pastime 
is  during  the  summer  holiday,  ought  not  to  go 
at  it  his  first  day,  as  if  he  had  been  engaged  in 
no  other  occupation  all  his  life.  Some  restraint 
must  be  exercised;  a little  the  first  day  at  a 
quiet  easy  pace  will  prepare  for  a little  more 
the  second,  and  still  more  the  third,  till  after 
several  days  more  prolonged  and  vigorous  effort 
may  be  indulged  in  with  ease.  The  rower 
should  stop  whenever  fatigue  threatens;  and  he 
should  never  engage  in  the  exertion  till  an  hour 
or  more  after  a full  meal.  Blisters  are  to  be 
prevented  by  the  handle  of  the  oar  being  quite 
smooth,  and  being  kept  quite  dry,  by  the  hand 
being  dry,  sweat  being  removed  (and  to  the 
same  end  dusting  with  white  oxide  of  zinc 
powder  is  advised),  and  by  never  allowing  the 
oar  to  slide  in  the  hand,  all  “feathering”  being 
executed  from  the  wrist  and  elbow,  chiefly  from 
the  wrist.  If  blisters  thi-eaten,  “stop  rowing 
for  an  hour,  wash  the  hands  well  with  soap  and 
water,  wipe  the  tender  pai’ts  over  with  some 
vinegar,  and  then  gently  rub  spirits  of  wine,  or, 
if  that  is  not  available,  whisky,  gin,  or  brandy 
over  the  tender  parts,  drying  the  parts  perfectly 
between  each  step  of  the  pi’ocess.” 

Lawn  Tennis  is  one  of  the  best  of  modern 
exercises,  combining,  as  it  does,  an  infinite 
variety  of  muscular  effort,  with  a high  degree 
of  pleasurable  excitement,  and  demanding  and 
cultivating  mental  as  well  as  phj'sical  alertness. 
It  does  not  give  mere  exercise  to  the  muscles, 
but  it  affords  also  a training  in  the  art  of  con- 


stantly varying  the  quantity  of  energy  ex- 
pended to  suit  a particular  purpose.  It  involves 
also  some  education  in  judging  of  distances,  and 
the  eyes  receive  no  small  part  of  the  educa- 
tional effect.  One  niay  say  that  it  jiuts  every 
muscle  of  the  body  into  active  exercise.  Take 
the  arm  as  an  example;  the  muscles  which  bend 
as  well  as  those  which  straighten  it,  the  muscles 
which  can-y  it  away  from  the  body,  and  those 
which  cany  it  across  the  body,  those  which 
carry  it  high  into  the  air,  those  which  swing  it 
backward  and  those  which  carry  it  forwards, 
are  all  in  rapid  succession  called  on  for  full 
activity.  At  one  instant  the  forearm  is  rapidly 
twisted  to  deliver  a backhanded  blow,and  at  the 
next  the  action  is  as  cpiickly  reversed  to  take 
the  return  ball  off'  the  other  side.  Similarly 
every  other  part  of  the  body  has  its  work  to  do, 
as  the  player  bends  well  forward  to  catch  a low 
ball,  now  throws  his  body  to  one  side  now  to  the 
other,  now  bending  well  back,  or  jumping  high 
in  the  air  to  stop  a high  ball,  all  the  while  his 
legs  have  to  be  on  the  alert  to  carry  him  wher- 
ever the  vagaries  of  the  game  may  demand  his 
presence.  It  is  a game  in  which  anyone  may 
take  part,  from  the  8 -year -old  to  his  grand- 
father, a suitable  partner  only  being  necessary. 
It  is  a game  in  which  women  may  hold  their 
own  with  men,  and  meet  them  on  nearly  equal 
teians.  Perhaps  there  is  no  game  which  will  so 
rapidly  impress  women  with  the  evils  of  fashion- 
able dress. 

No  game  involving  vigorous  exercise  is  with- 
out some  kind  of  risk,  and  lawn  tennis  is  no 
exception  to  the  rule.  The  extreme  rapidity 
and  suddenness  with  which  movements  must  be 
effected  in  every  game,  in  which  the  pla^'ers  are 
even  moderately  expert,  tend  to  produce  sprains 
of  tendons  and  teai’s  of  muscle.  In  particular, 
a tear  of  tendon  or  muscle  is  common  in  the 
neighbourhood  of  the  elbow-joint,  causing  what 
is  now  called  tennis  elbow.  It  is  either  a tear 
of  ligament  over  the  head  of  the  radius,  the 
outer  of  the  forearm  bones,  due  to  ra]:>id  turn- 
ing of  the  hand  palm -downwards,  to  deliver  a 
backhaiided  stroke,  or  it  is  a tear  of  one  of  the 
muscles,  by  whose  contraction  the  arm  is  re- 
covered from  this  position.  In  each  case  the 
pain  is  below  the  elbow-joint  on  the  outer 
side  of  the  foi’e-arm.  The  treatment  is  com- 
plete rest  from  the  game  for  the  remainder 
of  the  season.  The  jjart  should  be  gently  rubbed 
upwards,  and  an  elastic  elbow-cap  may  be  worn. 
Other  muscles  are  ajit  to  suffer  in  a similar  way. 
The  biceps  is  sometimes  torn  near  its  point  of 
origin,  at  the  inner  and  upper  part  of  the  arm 
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(see  Fig.  67,  p.  72),  at  which  place  a swelling 
inmiediately  appears,  and  the  arm  drops.  Rup- 
ture of  the  tendo  Achillis  (p.  75)  may  jUso  happen, 
though  it  is  not  common,  consequent  upon  the 
taking  of  a sudden  forcible  spiing.  Rest  and 
rubbing,  rubbing  of  the  massage  type  are  the 
remedies. 

Bicycling  and  Tricycling.— This  is  a form 
of  exercise  which  has  grown  immensely  in 
popular  favour  of  recent  years.  At  lirst  sight 
the  muscular  etfort  involved  in  driving  the 
bicycle  might  seem  greater  than  that  required 
foi'  the  tricycle,  because  with  the  former  ma- 
chine the  action  of  a great  many  antagonistic 
muscles  is  involved  in  maintaining  the  balance, 
but  in  reality  the  work  done  in  driving  the 
latter  is  much  greater.  It  is  quite  true  that 
the  beginner  speedily  experiences  a sense  of 
fatigue,  not  restricted  to  the  lower  limbs,  but 
general  to  the  whole  body,  due  to  the  strain  in 
attenq:)ting  to  keep  his  balance.  This  is,  how- 
ever, because  he  has  not  acquired  the  art  of 
nicely  adjusting  the  action  of  the  various 
muscles  for  the  desired  result.  It  is  a misuse 
of  his  muscular  effort,  just  as  the  child  learn- 
ing to  w’alk  expends  a great  deal  of  effort  use- 
lessly. The  person  who  has  acquired  the  art  of 
sitting  his  machine  is  hardly  conscious  of  the 
action  of  the  various  muscles  which  maintain 
the  balance.  On  the  bicycle  the  weight  of  the 
rider  is  partly  supported  by  the  saddle,  and  is 
partly  made  most  effective  use  of  in  driving  by 
being  borne  in  the  treadles,  supposing,  that  is, 
that  the  height  of  the  wheel  is  properly  suited 
to  his  length  of  limb.  It  is,  therefore,  the 
muscles  of  the  legs  that  are  specially  exercised, 
and  in  particular  the  extensors,  whicli  straighten 
the  leg,  and  drive  down  the  treadles,  the  w^ay 
on  the  machine  carrying  the  wheels  round  and 
diminishing  the  wmrk  to  be  done  in  lifting  the 
legs.  The  arms,  of  course,  also  do  effective  wmrk 
in  oT.idin",  the  muscular  tension  involved  in 
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keeping  the  levers  in  the  proper  position  in- 
volving steady  effort,  though  an  expert  rider 
can  so  balance  himself  as  greatly  to  diminish 
the  strain  upon  the  arms.  On  a level  road,  for 
example,  the  experienced  rider  can  go  a con- 
siderable way  without  his  hands  on  the  handle 
at  all,  so  nice  are  the  muscular  adjustments 
which  maintain  the  balance,  but  whenever  any 
difficulty  on  the  road  occurs  the  muscles  of  the 
arms  are  at  once  and  actively  engaged.  After 
a ride  of  long  duration,  the  fact  that  a large 
number  of  the  muscles  of  the  body  have  been 
unconsciously  engaged  in  the  work  is  evident 
from  the  feeling  of  general  fatigue,  not  fatigue 


limited  to  the  legs  or  ankles  or  arms,  but  affect- 
ing also  the  loins  and  back.  Nowq  on  the  tri- 
cycle the  necessity  of  a tine  adjustment  of  the 
body  is  not  so  needful,  and  certainly  not  so 
urgent,  because  the  machine  maintains  its  own 
balance.  If  the  height  of  the  saddle  is  ))roperly 
adjusted,  the  rider  is  almost  in  the  erect  posi- 
tion and  beai's  witli  a large  proportion  of  his 
weight  upon  the  treadles,  but  if  his  seat  is 
somewhat  low  he  will  speedily  become  aware 
of  the  position  of  the  most  active  muscles  from 
the  feeling  of  intense  strain  and  w'eariedness  in 
the  muscles  of  the  front  of  the  thigh,  the  muscles 
which  straighten  the  legs  and  thus  drive  dowm 
the  treadles.  In  this  case  his  w'eight  is  mainly 
borne  on  the  seat  and  is  largely  lost  as  a means 
of  propulsion.  In  the  case  of  the  tricycle,  how- 
ever, the  extra  weight  of  the  machine,  the  in- 
creased friction  from  the  number  of  \vheels, 
and  the  diminished  diameter  of  the  wheels, 
necessitate  a greater  expenditure  of  energy  for 
the  same  distance  covered.  Dr.  James  Cantlie 
thus  calculates  the  expenditure  of  energy  in  the 
driving  of  the  bicycle : “ Take,  for  example,  a 
bicycle  with  a wheel  of  60  inches  diameter, 
every  stroke  with  the  foot  causes  the  wdieel  to 
travel  half  its  circumference,  or  nearly  7^  feet, 
that  is  90  inches.  This  is  equivalent  to  three 
regulation  walking  steps  of  30  inches ; and  not 
only  so,  but  the  impetus  given  to  the  bicycle 
by  one  stroke  %vould  carry  it  much  further, 
whei'eas  a step  in  walking  gives  no  further 
‘ way  ’ on  the  body.  Hence  each  stroke  becomes 
lighter  after  the  first,  and  less  and  less  exertion 
is  required  to  keep  the  machine  in  motion. 
From  all  these  reasons,  then,  and  from  actual 
observation  of  the  effect  of  comparative  dis- 
tances travelled,  it  is  plain  that  to  travel  a mile 
on  a bicycle  is  equivalent  in  muscular  expendi- 
ture to  about  one-sixth  of  that  expended  in 
walking  a like  distance.  The  exertion  spent  in 
travelling  a mile  on  the  ‘lev^el’  on  a bicycle  is 
not  more  than  four  foot-tons,  so  that,  as  300  foot- 
tons  is  the  calculated  amount  of  daily  exertion 
(see  p.  751)  necessary  to  expend  to  keep  a man 
in  health,  an  80-mile  ride  can  be  undertaken 
by  a man  without  danger  of  overdoing  it.  No 
road,  however,  is  level  or  smooth ; hence  it  is 
nearer  the  truth  when  the  exertion  expended 
is  considered  to  be  six  foot-tons  a mile ; limit- 
ino-  the  distance  which  ought  to  be  travelled  to 
less  than  60  miles  a day,  if  one  is  to  keep  within 
the  bounds  in  regard  to  the  energy  expended. 
Of  course,  a healthy  man  can  do  much  more 
I than  300  foot -tons  a day,  but  an  exertion 
I gi’eatly  over  that  amount  cannot  be  continued 
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day  after  day  without  injury  to  the  health.” 
Ho  calculates  that  40  miles  a day  is  about  the 
maximum  distance  that  ought  to  be  attained 
on  a tricycle,  and  at  a rate  of  not  more  than  six 
miles  an  hour. 

When  one  considers  the  distance  that  can, 
after  a little  practice,  be  covered  easily  in  an 
hour  or  two  by  even  the  tricycle,  one  perceives 
the  value  it  possesses  as  a means  of  exercise. 
In  half  an  hour  one  can  be  rid  of  the  town  and 
out  in  the  open  country,  getting  with  the  exer- 
cise the  fresh  air,  perhaps  not  otherwise  attain- 
able, without  risk  and,  after  the  initial  cost  of 
the  machine,  without  expense.  It  is  a suitable 
exercise  for  women  as  for  men,  for  the  elderly 
as  for  the  young. 

There  is,  however,  great  temptation  to  put  on 
speed  and  to  cover  startling  distances  in  the 
minimum  of  time.  Any  one  who  has  seen  a 
young  man  dismount  from  his  bicycle  wdth 
every  vein  of  his  face  and  head  standing  out, 
and  with  his  face  turgid  with  exertion,  and 
purple  from  deficient  respiration,  does  not  need 
to  be  told  that  in  this  exercise,  as  in  others,  the 
pace  may  kill.  The  concentration  of  effort  in  the 
legs,  for  the  attainment  of  speed,  almost  neces- 
sarily involves  a fixing  of  the  chest,  as  well  as 
the  strain  put  upon  the  arms  to  maintain  a 
straight  course  by  pressure  on  the  handles. 
This  means  insufficient  breathing,  want  of 
aeration  of  the  blood,  breathlessness,  and  so  on. 
Beginners  are  a])t  by  the  vigour  of  their  grasp 
to  produce  this  fixing  of  the  chest  and  speedy 
breathlessness,  even  when  trying  to  go  at  no 
more  than  a moderate  speed. 

The  vibrations  communicated  to  the  body  by 
stimulating  the  abdominal  oi’gans  are  useful  in 
certain  sluggish  states  of  the  bowels,  &c.,  such 
as  may  be  a cause  of  indigestion,  constipation, 
&c.  But  the  bicycle  should  not  be  mounted  by 
any  suffering  from  heart  or  lung  affections  or 
with  a tendency  to  rupture.  They  should  have 
medical  advice  before  using  even  a tricycle. 
The  writer  is  not  sure  that  a bicycle,  or  tricycle 
even,  is  a useful  means  of  exercise  for  anyone 
suffering  from  marked  disorder  of  the  liver.  It 
ought  to  be  useful,  by  the  stimulus  it  occasions, 
to  slight  sluggishness  of  liver,  if  the  exercise  is 
taken  in  moderation  and  at  a gentle  speed,  but 
he  is  convinced  he  has  seen  it  do  much  harm, 
in  the  case  of  a youth  who  was  very  fond  of 
the  machine  and  indulged  in  long  rides,  and 
was  fond  of  making  good  records. 

The  dress  should  be  of  light  woollen  material, 
and  well-fitting  without  being  tight,  that  is  the 
usual  amplitude  of  garments  is  undesirable;  a 


watei’proof  coat  should  be  carried,  and  the  cap 
should  be  of  woollen  material.  Specially  should 
the  neck  be  free  of  constriction,  and  the  loins, 
the  knees  also.  Stockings  should  be  kept  in 
position  by  some  other  method,  rather  than  by 
the  tightness  of  knickerbockers,  or  anything  of 
the  garter  kind.  Ladies  should  wear  light  flan- 
nel garments,  of  no  unnecessary  length ; and  the 
objection  to  constriction  applies  to  common  ar- 
ticles of  their  dress  which  have  already  been  ob- 
jected to  at  sufficient  length  in  this  work  (p.  472). 

Cricket  and  Football  vary  very  much  in 
the  amount  of  exercise  they  give  to  the  body, 
which  depends  on  the  part  the  individual  player 
must  take  in  the  game.  The  individual  must 
merge  himself  in  the  bodv  of  men  with  whom 
he  is  associated.  The  game  of  cricket  supplies 
all  that  an  exercise  should,  work  for  the  whole 
body,  needing  quickness  of  eye  and  alertness  of 
judgment  as  well  as  good  muscvdar  develop- 
ment. For  boys  at  school  it  is  the  most  ex- 
cellent of  games,  provided  a boy  plays  -with 
others  of  his  own  size  and  years,  who  will  con- 
sequently bowl  and  hit  wdth  a strength  to 
which  he  is  equal.  Its  chief  evil  is  the  waiting 
about  necessary  before  one  has  his  turn  at  the 
wickets,  during  which  the  cricketer  is  not  too 
careful  to  don  an  extra  garment.  In  the  game 
of  football  more  risks  are  run  than  in  any 
other.  It  calls  for  sudden  efforts,  to  be  followed 
by  periods  of  waiting  of  longer  or  shorter  dura- 
tion. In  consequence  the  pressure  on  heart  and 
lungs  is  often  very  great,  and  the  risks  of  lung 
affections  from  cold  by  no  means  small,  not  to 
speak  of  the  frequency  of  accidental  injury. 

For  both  games  a little  training,  of  the  kind 
which  strengthens  the  organs  of  circulation  and 
respiration,  should  be  undertaken  before  the 
season  begins.  The  best  for  this  purpose  is 
the  training  for  running,  wduch  is  given  in 
detail  on  p.  754. 

Golf,  a Scotch  game  to  begin  wdth,  is  now 
rapidly  becoming  popular  all  over  the  United 
Kingdom.  It  is  the  perfection  of  an  outdoor 
game.  It  implies  walking  at  a steady  even 
pace  without  hurry  or  excitement,  abundant 
exercise,  though  not  excessive,  to  the  ai’ins,  an 
education  to  the  eye  in  estimating  di.stances, 
and  a training  in  graduating  the  amount  of 
force  to  be  used  to  send  the  ball  the  needful 
distance,  and  the  niceties  of  the  game  afford  an 
educational  influence  of  great  variety  and  high 
order.  It  is  a game  enjoyed  by  both  sexes,  and 
at  all  ages  ; and  one  may  say  there  is  no  disease, 
which  does  not  prevent  one  wdelding  a club,  in 
which  it  would  be  improper. 
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GYMNASTIC  EXERCISES. 

Gymnastic  exercises  are  too  often  regarded 
from  too  naiTOW  a point  of  view.  Many  people 
think  of  a gymnasium  as  a place  where  youths 
are  put  through  a course  of  exercises  to  enable 
them  to  accomplish  some  particular  feat,  or  to 
acquire  some  particular  kind  of  dexterity.  It  is 
a place  where  one  learns  to  fence,  to  leap,  to  turn 
somersaults  and  so  on.  This  is  not  a correct 
view,  tliough  it  is  one  unfortunately  encouraged 
by  the  bad  system  pursued  in  many  gymnasia, 
where  the  pupils  are  set  to  practise  certain 
limited  movements,  the  aim  being  to  achieve 
a certain  result  in  the  length  or  height  of  a 
jump  and  so  on.  The  result  of  any  training,  the 
chief  end  and  object  of  which  are  the  accomplish- 
ment of  some  feat  or  several  feats,  is  that  cer- 
tain muscles  of  the  pupil’s  body  ai’e  developed 
to  a great  degree,  while  others  are  developed  to 
a much  less  degree  or  are  neglected.  The  con- 
sequence is  a disproportion  of  parts,  a want  of 
harmonious  growth  and  development  of  the 
whole  body.  It  is  commonly  the  lower  limbs 
that  suffer  in  this  way,  the  upper  part  of  the 
body  being  developed  out  of  proportion  to  them. 
Now  there  is  nothing  in  the  term  gymnastic 
restricting  the  kind  of  exercise.  It  is  derived 
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from  the  Greek,  gymnos,  naked,  simply  because 
the  Greek  stripped  to  his  exercise;  and  the  word 
does  not,  therefore,  indicate  the  kind  of  exei’cise, 
but  simply  that  the  athlete  removed  all  possible 
clothing  so  that  there  should  be  no  hindrance  to 
the  full  exercise  of  his  whole  body.  Now  the 
only  aim,  which  gymnastic  exercises  should  have, 
is  the  methodical  training  of  all  the  muscles  of 
the  body  for  the  purpose  of  promoting  the  high- 
est possible  development  of  all  the  powers  and 
activities  of  the  body,  consistent  with  liealth. 
The  object  is  not  the  accomplishment  of  a feat, 
which  can  be  paraded  on  exhibition,  but  the 
perfecting  of  the  physical  framework  of  the 
body.  As  we  have  already  pointed  out  such 
perfecting  of  the  physical  framework  of  the 
body,  when  not  unduly  pursued,  is  not  without 
marked  influence  on  the  mental  and  moral  sides 
of  the  individual.  Such  exercises  then  ought  to 
be  considered  as  essential  parts  of  a good  all- 
round education.  Education,  that  is  to  say, 
oufdit  not  to  be  restricted  to  the  intellectual 
powers.  It  ought  to  include  the  training  of  the 
body,  and  as  a result  one  would  have  more 
frequent  illustration  of  the  “ sound  mind  in  a 
sound  body”  than  is  yet  common.  Gymnastic 
exercises  ought  to  include  every  kind  of  muscular 
movement  that  is  fitted  to  promote  a harmonious 


development  of  the  healthy  body  as  a whole. 
They  ought  not  to  be  looked  at  as  the  a])propri- 
ate  exercises  for  the  pi’oduction  of  athletes,  but 
the  necessary  training  for  the  production  of 
healthy  men  and  women. 

It  is  to  Peter  Henry  Ling,  who  was  born  at 
Smaland,  in  Sweden,  in  1766,  that  we  are  in- 
debted for  a scientific  system  of  bodily  exercises. 
Student  of  theology,  tutor,  naval  volunteer,  and 
teacher  of  modern  languages  in  turn.  Ling,  in 
1806,  became  fencing  master  at  the  university 
gymnasium  at  Lund,  Sweden,  where  he  began  to 
put  in  practise  his  views  of  a rational  method 
of  gymnastic  exercise.  Finally  he  was  made 
a professor  at  Stockholm  and  director  of  a 
central  establishment,  founded  for  the  practice 
of  his  system  of  movements,  a system  which  was 
subsequently  introduced  into  all  the  military 
academies  of  Sweden,  town  schools,  universities, 
colleges,  and  even  into  orphan  institutions  and 
country  schools.  In  the  central  institution  the 
movements  were  also  applied  for  the  treatment 
of  disease.  Ling’s  idea  was  that  “ an  harmonious 
organic  development  of  the  body,  and  of  its 
powers  and  capabilities  by  exercise,  considered 
in  relation  to  the  organic  and  intellectual  facul- 
ties, ought  to  constitute  an  essential  part  in  the 
general  education  of  a people.”  He  based  his 
system  of  gymnastics  on  anatomy  and  physiology, 
each  movement  being  designed  for  the  exercise 
of  a particular  muscle  or  group  of  muscles,  and 
the  whole  set  of  movements  thus  affoi'ding  effec- 
tive and  appropriate  work  to  all  the  various 
muscles,  without  unnecessary  exertion  or  fatigue 
on  the  part  of  any.  The  design  of  such  a system 
implies,  therefore,  a knowledge  of  the  actions 
proper  to  each  muscle  or  group  of  muscles,  and 
the  movements  by  which  each  can  be  brought 
into  activity. 

Nowadays,  chiefly  owing  to  the  teaching  of 
Ling  and  his  piq^ils,  methodical  and  graduated 
muscular  exercises  are  employed  both  for  the 
development  of  the  healthy  body  and  for  the 
treatment  of  disordered  states,  such,  forexainple, 
as  spinal  curvatures.  In  lateral  sj)inal  curva- 
ture, indeed,  graduated  muscular  exercises 
afford  almost  the  only  suitable  kind  of  treat- 
ment. There  are  many  books  now  to  be  had, 
well  illustrated,  in  which  a great  variety  of  exer- 
cises suitable  for  children  and  youths  are  well 
described,  the  performance  of  which  is  well 
fitted  to  develop  the  body  in  a healthy  way.  W e 
shall  give  liere  only  such  exercises  as  might  be 
made  use  of  in  any  home,  which  require  little  or 
no  apparatus,  and  which  at  the  same  time  will 
j)ut  into  action  most  of  the  muscles  of  the  body. 
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EXERCISES  WITHOUT  APPARATUS. 

If  several  persons  are  about  to  engage  in  the 
exercises,  let  them  stand  inline  aboutU  feetapart; 
let  the  instructor  stand  a little  in  front  opposite 
the  centre  of  the  line.  When  he  gives  the  word 
of  command  he  should  himself,  at  least  at  fiist, 
go  through  the  movements,  so  that  the  pujiils 
are  aided  in  undei’standing  their  exact  character. 

The  position  in  which  each  pupil  should 
stand  is  that  of  attention,  as  it  is  called  in  the 
army.  It  is  thus  described The  exact  square- 
ness of  the  shoulders  and  body  to  the  front  is 
the  first  and  great  principle  of  the  position. 
The  heels  must  be  in  line  and  closed.  The  knees 
should  be  straight,  the  toes  turned  out  so  that  | 
the  feet  may  form  an  angle  of  45°,  the  arms 
hanging  easily  from  the  shoulder,  the  hand  open, 
the  thumb  to  the  front  and  close  to  the  fore- 
finger. The  fingers  should  lightly  touch  the 
thigh,  the  hips  being  rather  drawn  back,  and 
breast  advanced,  but  without  constraint.  The 
body  should  be  straight  and  inclining  forwards, 
so  that  the  weight  of  it  may  bear  principally  on 
the  fore-part  of  the  feet.  The  head  is  to  be 
erect,  but  not  thrown  back,  the  chin  being 
slightly  drawn  in,  and  the  eyes  looking  straight 
to  the  front.  This  position  is  given  in  Fig.  297. 


Stand  at  Ease  is  the  next  position  to  be 
taught.  The  arms  are  I'aised  from  the  elbows, 
the  right  one  as  high  as  the  right  l)reast,  with 
the  palm  directed  to  the  left  and  to  the  front, 
the  left  one  as  high  as  the  waist,  with  its  palm 
iipwards.  During  the  movement  the  thumbs 
are  separated  from  the  forefingers,  and  through-  1 


out  it  the  elbows  are  kept  steadily  pi’essing 
against  the  sides.  This  is  the  first  paid  of  the 
movement.  At  the  next  pai't  the  pupil  strikes 
the  palm  of  the  right  hand  on  that  of  the  left, 
the  arms  are  drojjped  to  their  full  extent,  the 
hands  keeping  together,  and  as  they  fall  the 
right  hand  slips  over  the  back  of  the  left.  At 
the  same  time  the  right  foot  is  drawn  back  6 
inches,  so  that  its  instep  is  placed  against  the 
left  heel.  The  weight  of  the  body  is  supported 
on  the  right  leg,  the  left  knee  being  slightly 
bent  (Fig.  298).  In  this  position  the  whole  atti- 
tude should  be  without  constraint,  the  arms 
should  hang  loosely  and  easily,  the  fingers  point- 
ing towards  the  ground,  the  right  thumb  being 
lightly  held  between  the  thumb  and  palm  of  the 
left  hand. 

When  the  teacher  has  shown  to  each  jmpil 
the  correct  positions,  he  should  exercise  them  in 
taking  it  together.  Standing  in  front  he  gives 
the  word  of  command,  dividing  the  command 
into  two  halves,  thus,  Htand  at — Ease.,  pausing 
for  an  instant  after  the  first  half,  so  that  the 
children,  knowing  what  is  to  come  are  all  ready 
to  act  together  when  the  second  half  is  called 
out,  in  a quick,  sharp  tone.  The  first  half  is 
called,  the  caution,  and  is  the  signal  to  be  ready. 
The  orders  are  thus: — 

(pause)  tion ; Stand  a/— (pause)  Ease. 

Those  orders  should  be  given  several  times,  one 
after  the  other,  say  six  or  eight  times,  till  the 
pupils  get  accustomed  to  assume  the  positions 
quickly  and  all  together. 

The  caution  is  made  a little  longer,  so  that 
a little  more  warning  is  given,  by  the  instructor 
calling  out  Boys  (or  Girls  as  the  case  may  be) 
before  giving  the  order.  Attention,  just  as  in 
army  drill  the  officer  precedes  his  order  by  the 
word  squad,  company,  &c.,  according  as  he  is 
addressing  a squad  or  company. 

First  Arm  Exercise. 

Let  the  pupils  stand  in  position  of  attention, 
and  let  them  then  be  put  through  the  following 
movements: — 1.  The  arms  are  quickly  bent  at 
the  elbow  joint,  the  elbow  being  held  well  back 
and  close  to  the  side ; the  fingers  are  slightly 
bent,  their  points  touching  the  shoulders.  2. 
The  arms  are  rapidly  raised  and  fully  stretched 
cabove  the  head,  the  jialms  being  turned  in- 
wards. 3.  The  arms,  fully  stretched  out  and 
witliout  the  least  yielding  at  the  elbow,  are 
brought  rapidly  down,  till  they  extend  straight 
outwards  in  line  with  the  shouldens,  palms 
downwards.  4.  The  position  of  attention,  the 
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position  from  which  the  movements  began,  is 
resumed. 

The  instructor,  standing  in  fi’ont  of  the  line 
of  pupils,  would  conduct  this  exercise  as  follows, 
and  by  the  following  commands; — 


Boys  (or  Girls),  Atten — tion. 

For  First  Arm  Exercise  (this  he  calls  out  to  let  the 
pupils  know  what  movements  they  are  to  execute). 
Then,  One  (the  pupils  assume  position  2 of  Fig.  299). 

Tico  ( „ „ „ 3 „ Fig.  299). 

Three  ( „ „ „ 4 „ Fig.  299). 

Four{  „ „ „ 1„  Fig.  299). 

This  exercise  should  be  repeated  eight  times. 
End  with  the  order  Stand  at — Ease.  It  may  be 
varied  by  causing  the  pupils  to  perform  it  with 
one  arm  only.  The  instructor,  in  giving  the 
caution  For  First  Arm  Exercise,  would  add — 
xoith  right  (or  left)  arm  only. 

\ 

Second  Arm  Exercise. 

The  pupils  first  get  the  command  atten — tion, 
springing  at  once  into  the  proper  position.  The 
movements  they  are  now  put  through  are  as 
follows;—!.  The  arms  are  thrown  straight  up 
to  their  full  height,  as  ir  3 of  Fig.  299.  2.  The 
arms  are  .stretched  straight  out  in  front,  palms 
together,  Jis  in  Fig.  .300,  the  elV)Ows  being  kept 
perfectly  straight  in  executing  the  movement. 
3.  The  arras  are  swung,  fully  stretched,  to  tlie 
back,  and  kept  there,  palms  being  struck  to- 
gether. This  movement  is  a difficult  one.  The 


instructor  must  see  that  in  this  position  the 
shoulders  are  straight,  head  well  up,  but  chin 
drawn  in,  and  eyes  to  the  front  (Fig.  301). 
4.  The  arms  ax'e  swung,  fully  extended,  to  the 
position  of  number  2,  Fig.  300.  5.  The  first 

l^osition,  that  of  attention,  is  resumed. 


The  commands  for  this  exercise  are  conse’ 
quently  as  follows; — 

Boys  (or  Girls),  Atten—tion. 

For  Second  Arm  Exercise — 

Oyie  (position  shown  as  3 of  Fig.  299). 

Tivo  ( ,,  „ in  Fig.  300). 

Three  { „ „ „ Fig.  301). 

Four  ( ,,  ,,  ,,  Fig.  300). 

Five  ( ,,  ,,  „ Fig.  297). 

Repeat  this  exercise  six  times.  End  with 
the  order — Stand  at — Ease. 

Third  Arm  Exercise. 

From  the  position  of  attention  the  following 
movements  are  made;— 1.  The  arms  are  swung, 
fully  extended  all  the  time,  outwards  and  up- 
wards till  they  are  stretched,  straight  above  the 
head,  palms  to  the  front  (Fig.  302).  2.  The 

arms  are  brought  down,  at  the  stretch,  till  they 
extend  straight  out  in  line  from  the  shoulders, 
pyalms  upwards  (as  in  4,  Fig.  299,  with  the  differ- 
ence of  the  palms  being  upwards  instead  of 
downwards).  3.  The  upper  arm  being  kept 
steady,  the  elbows  are  rapidly  bent,  and  the 
fingers  brought  to  touch  the  tips  of  the  shoul- 
ders (Fig.  303).  4.  The  position  of  number  2 

is  resumed.  5.  The  arms  are  brought  down  to 
attention. 
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The  commands  for  this  exercise  are: 

Boys  (or  Oirls),  Atten—tion. 

For  Third  Arm  Exercise- 

One  (see  Fig.  302). 

Two  ( „ Fig.  299). 

Three  ( ,,  Fig.  303). 

Four  { ,,  Fig.  299). 

Five  (the  position  of  attention). 


Repeat  this  exercise  eight  times.  End  with 
the  order — Stand  at— Ease. 


These  exercises  bring  into  activity  the  muscle 
which  bends  the  forearm  at  the  elbow — the 
biceps  (see  Fig.  67,  p.  72),  the  muscle  which 
straightens  the  arm — the  triceps,  the  muscles 
which  raise  the  arm,  of  which  the  deltoid  and 
trapezius  (p.  72)  are  the  chief,  the  muscles  of 
the  back,  which,  acting  from  the  spine,  pull  the 
arms  backwards,  the  muscles  which  clothe  the 
chest  and  carry  the  arms  forwards,  and  the 
muscles  which  turn  the  hand  into  the  prone 
and  supine  positions.  But  they  do  more:  they 
act  vigorously  in  expanding  the  chest.  When 
the  arms  are  strongly  extended  above  the  head, 
the  ribs  are  raised,  the  cavity  of  the  chest  is 
enlarged  and  the  lungs  in  consequence  are 
more  distended  with  air,  and  the  vigorous  pull 
on  the  shoulders  by  the  backward  movements 
of  the  arms  has  a similar  effect. 

While  the  pupils  are  being  put  through  these 
exercises  they  must  be  cautioned  against  hold- 
ing their  breath.  They  ought  to  breathe  freely 


and  deeply  all  the  time,  never  holding  the  breath 
at  all.  If  the  breath  is  held,  and  at  first  many 
will  be  found  to  do  so,  the  pupil  will  be  rapidly 
tired,  simply  from  want  of  air.  But  if  breath- 
ing is  steadily  and  regularly  maintained,  fatigue 
will  not  quickly  appear.  Further  the  teacher 
must,  at  the  beginning,  be  content  with  one 
exercise,  repeated  a few  times.  As  progress  is 
made  several  exercises  may  be  gone  through, 
one  after  the  other. 

When  the  pupils  become  accustomed  to  the 
movements,  they  mu.st  be  caused  to  perform 
them  with  speed  and  energy.  The  arms  must 
be  extended,  for  example,  with  force,  as  if  to  hit 
something,  and  no  matter  how  many  children 
are  in  the  line,  the  arms  should  shoot  out,  in- 
stantly at  the  w’ord  of  command,  as  if  from  one 
body. 

When  the  children  have  become  acquainted 
with  the  exercises  they  may  execute  them  to 
music,  or,  after  they  have  been  arranged  in  line 
and  have  assumed  the  “attention”  position,  they 
may,  at  a word  from  the  instructor,  proceed 
with  them  themselves  without  further  command, 
the  whole  company  acting  together  and  chant- 
iu£i  the  numbers — One — and  two — and  three 
and  four — repeating  the  exercise  over  and  over 
ao-ain  till  the  instructor  may  call  the  halt.  All 
this  time  the  instructor  simply  watches  the 
movements,  seeing  that  all  the  children  work 
together  and  keeping  the  whole  line  in  order. 

Head  Exercise. 

From  the  position  of  attention  the  following 
movements  are  made: — 1.  The  hands  are  placed 
on  the  hips,  fingers  being  in  front  and  thumbs 
behind  (Fig.  304).  2.  The  head  is  slowly  bent 

backwards,  the  rest  of  the  body  being  unmoved 
(Fig.  305).  3.  The  head  is  bent  slowly  forwards 
(Fig.  306).  4.  The  head  is  inclined  to  the  right 
(Fig.  307).  5.  The  head  is  inclined  to  the 

left. 

The  commands  would  be  given — 

Boys  (or  Oirls)'*Atten — tion. 

For  Head  Exercise — One,  &c. 

This  exercise  should  be  repeated  eight  times. 
End  with  Stand  at — Ease. 

First  Body  Exercise. 

From  the  position  of  attention,  1.  Take  the 
position  shown  in  Fig.  308  by  placing  the  hands 
on  the  hips  and  canying  the  left  foot  12  or  14 
inches  to  the  left.  2.  Bend  the  body  backwards 
as  far  as  possible,  the  head  being  well  thrown 
back  and  the  knees  kept  stiff  (Fig.  309).  3.  Bend 
as  far  forwards  as  possible,  the  chest  being  well 


764 


EXEECISES  FOE  THE  BODY. 


[Sect.  VL 


out  and  head  well  back  (Fig.  310).  4.  Bend  the 
body  to  the  left  (Fig.  311),  and  then  to  the 
right.  5.  Resume  the  position  of  attention. 
The  commands  are — 


Second  Body  Exercise. 

From  the  position  of  attention  the  following 
movements  are  to  be  performed: — 1.  Both  arms 
are  kept  straight,  the  right  is  raised  as  high  as 


Fig.  308  Fig.  309. 


Boys  (or  Girls),  Atten — tion. 

For  First  Body  Exercise — One,  &c. 

Repeat  this  exercise  twelve  times,  and  end 
with  Stand  at — Ease. 


possible  above  the  head,  palm  outwards,  and  the 
left  arm  is  stretched  down,  close  to  the  side,  as 
far  as  possible,  shoulders  being  kept  square  to 
the  front,  back  well  hollowed  so  that  the  chest 
stands  out,  and  the  body  well  bent  over  to  the 


Fig.  310.  Fig.  311. 


left  at  the  waist,  the  eyes  looking  to  the  right 
hand.  2.  The  right  arm  is  brought  down,  and 
the  left  raised,  the  body  being  now  bent  over  to 
the  right,  and  the  eyes  turned  to  the  left  hand. 


3.  The  left  hand  is  now  swung,  palm  inwards, 
sideways  to  the  right,  by  a circular  movement, 
and  as  it  comes  level  with  the  right  hand,  both 
arms  are  raised  high  over  the  head,  the  backs 
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of  the  hcauds  towards  the  face;  the  body  is 
turned  on  the  hips  to  the  right  and  bent  over 
to  the  left,  the  head  being  thrown  back  and  the  | 
eyes  looking  to  the  backs  of  the  hands.  4.  Both 
arms  are  swung  down  by  the  front  and  up  to 
the  left,  the  body  being  turned  to  the  left  and 


bent  to  the  right  (Fig.  312).  5.  Eesuine  the 

position  of  attention. 

The  commands  for  this  exercise  are — 

Boys  {or  Girls),  Atten — tion. 

For  First  Body  Exercise — One,  &c. 

Practise  this  exercise  eight  times,  and  end 
with  Stand  at — Ease. 

Third  Body  Exercise. 

From  the  position 
of  attention,  1.  Raise 
the  arras  as  high  as 
possible,  palms  out- 
wards. 2.  Bend 
quickly  down  and 
touch  the  ground  in 
front  of  toes  with 
the  tips  of  the  fin- 
gers, keeping  the 
knees  straight  (Fig. 

313).  3.  Quickly 

straighten  the  body 
and  then  bend  as 
far  back  as  possible, 
the  arms  making  a 
circular  sweep  till  they  ai’e  stretched  beyond  the 


head,  palms  outwards,  the  head  being  well 
thrown  back  and  the  eyes  directed  to  the  backs 
of  the  hands.  4.  Straigliten  the  body,  and  bring 
the  arms  to  the  position  of  attention. 

The  commands  are — 

Boys  {or  Girls),  Atten — tion. 

For  Third  Body  Exercise — One,  &c. 

Practise  this  twelve  times,  and  end  with 
Stand  at — Ease. 

The  special  use  of  these  exercises  is  to 
strengthen  the  great  muscles  passing  up  the 
back  along  each  side  of  the  spine  (see  p.  71),  and 
the  muscles  passing  between  the  trunk  and  the 
lower  limbs,  specially  the  psoas  iliacus  and 
glutei  muscles,  noted  on  p.  73. 

First  Leg  Exercise. 

From  the  position  of  attention,  1.  Smartly 
raise  the  hands  and  place  them  on  the  hips, 
fingers  to  the  front,  thumbs 
to  the  rear,  elbows  and  shoul- 
ders well  forced  back  (Fig. 

304).  2.  Rise  on  the  toes  as 
high  as  possible,  legs  being 
kept  straight  (Fig.  314).  3. 

With  the  head  erect  and 
elbows  well  back,  gi’adually 
lower  the  body,  bending  the 
knees,  till  the  body  just 
touches  the  heels,  which  lat- 
ter must,  as  far  as  possible, 
be  kept  together,  the  knees 
being  forced  well  apart  (Fig. 

315).  4.  Raise  the  body, 

straightening  the  knees, with- 
out bringing  the  heels  to  the 
ground,  and  then  lower  the 
heels  to  the  ground.  5.  Re- 
sume the  position  of  atten- 
tion, the  arms  being  dropped 
quickly  to  the  side. 

All  the  motions  except  1 and  5 are  to  be  per- 
formed slowly.  In  2 and  3 the  body  must  be 
kept  upright. 

The  commands  are — 

Boys  {or  Girls),  Atten — tion. 

For  First  Leg  Exercise — One,  &c. 

Repeat  this  twelve  times,  ending,  as  usual, 
with  Stand  at — Ease. 

The  second  movement  of  this  exercise  brings 
into  special  activity  the  gastrocnemius  muscle, 
which  forms  the  calf  of  the  leg  .and  by  whose 
contraction  the  heel  is  pulled  up  (see  p.  74). 
Many  other  muscles  are,  of  course,  involved. 
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For  instance,  the  knees  are  kept  from  yielding 
by  the  rectus  muscle  in  front  of  the  thigh  (Plate 
II.  8 of  fig.  3),  while  many  muscles  are  con- 
cerned in  keeping  the  balance.  In  the  third 
movement  the  calf  muscles  are  acting  to  keep 


the  heels  off  the  ground,  muscles  in  front  of  the 
thigh  are  acting  to  prevent  sudden  bending  of 
the  knee,  and  other  muscles  are  on  guard  simi- 
larly at  the  hip,  all  this  being  done  against  the 
weight  of  the  body,  so  that  the  work  is  considei’- 
able.  In  the  fourth  movement  the  straight 
muscle  of  the  thigh  acts  strongly  to  straighten 
the  leg  and  so  on. 

Second  Leg  Exercise. 

From  the  position  of  attention,  1.  Move  the 
hands  to  a position  behind  the  back,  so  that 
the  left  hand  grasps  the  right  arm  just  above 
the  elbow,  and  the  right  hand  supports  the  left 
arm  under  the  elbow  (Fig.  316).  2.  Make  a 

partial  turn  to  the  right,  the  right  foot  pointing 
to  the  right,  and  bring  the  back  of  the  left  heel 
against  the  inside  of  the  right  foot.  The  left 
foot  should  point  straight  to  the  front,  and  the 
right  should  be  at  right  angles  to  it.  The  head 
should  be  erect,  eyes  directed  to  the  front, 
shoulders  pressed  back  and  chest  advanced  (Fig. 
317).  3.  Take  a full  step  to  the  front  with  the 

left  foot,  the  right  remaining  flat  on  the  ground. 
The  right  leg  should  be  kept  quite  straight,  the 
knee  being  well  braced  back,  and  the  hips 
pressed  forward.  The  left  knee  is  bent,  and  is 
perpendicular  to  the  instep.  The  body  is  kept 
upright  and  head  erect  (Fig.  318).  4.  Bring  the 
left  foot  back  to  the  j)Osition  of  2.  5.  Face  to 

the  left,  so  that  now  the  right  foot  points 
straight  to  the  front,  and  the  back  of  its  heel 
is  against  the  inside  of  the  left  foot.  6.  Ad- 


vance the  right  foot  in  the  same  way  as  the  left 
Wtis  advanced.  7.  Come  back  to  the  position 
of  5.  8.  Eesume  the  position  of  attention,  from 

which  the  exercise  stalled. 
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and  the  left  arm  forming  a sti’aight  line  from 
the  foot  to  the  shoulder,  the  right  arm  remain- 
ing closely  in  line  with  the  right  leg  (Fig.  319). 
3.  Turn  on  the  heels  so  as  to  face  the  riglit, 


and  now  make  the  left  leg  straight  and  let  the 
left  arm  be  stretched  in  line  with  it,  and  let  the 
right  leg  and  arm  assume  the  position  the  left 
is  seen  to  be  in  in  the  figure.  4.  Return  to  at- 
tention in  the  original  place. 

Practise  this  twelve  times,  and  end  with 
Stand  at — Ease. 

Leg  and  Body  and  Arm  Exercise. 

From  the  position  of  attention,  1.  Move  the 
left  foot  10  inches  to  the  left  and  the  right 
10  inches  to  the  right,  heels  being  in  line,  toes 
pointing  outwards,  knees  slightly  bent,  and  arms 
hanging  straight  (Fig.  320)— the  position  of  Fig. 
308,  but  with  the  legs  straight  and  the  arras 
straight  down  in  line  with  the  legs.  2.  Bend  the 
knees  till  they  project  beyond  the  line  of  the 
toes,  keeping  the  feet  flat  on  the  ground;  at  the 
same  time  bend  from  the  waist  and  bring  botli 
hands  to  a position  between  the  two  feet,  closed 
and  placed  against  one  another,  knuckles  touch- 
ing the  ground  (Fig.  321).  3.  Quickly  straighten 
the  back  and  legs,  carry  the  arms  close  up  by 
the  sides  till  they  are  stretched  above  the  head 
(Fig.  322).  4.  Spring  into  position  of  attention. 

Practise  this  sixteen  times,  ending  with  Stand 
at — Ease. 

Such  exercises  as  have  been  given  in  detail 
are  useful  only  to  a limited  extent.  They  cause 
the  various  muscles  involved  to  contract,  but 
they  give  them  little  work  to  do.  The  only 
work  the  muscles  perform  is  that  of  moving  the 


part  acted  on  agains 
weight.  In  bending 
example,  the  re- 
sistance is  the 
weight  of  the  fore- 
arm; in  standing 
on  tijitoe  the  re- 
sistance is  the 
weight  of  the 
body.  Now  it  has 
been  found  that, 
within  certain 
limits,  the  more 
work  a muscle  has 
to  do,  the  greater 
the  resistance  of- 
fered to  its  con- 
traction, the  bet- 
ter is  the  contrac- 
tion, and  the  more 
valuable  is  the 
effect  on  the  mus- 
cles themselves. 
While  this  is  the 
case,  it  is  not  pro- 
per to  put  a heavy 
strain  upon  the 
muscles  all  at 
once,  nor  yet  to 
tax  them  for  a 
Ions:  time  on  end. 
The  resistance 
should  be  small  at 
first,  and  gradu- 
ally increased  till 
it  reaches  an 
amount,  suited  for 
the  individual ; 
and  the  exercise 
against  this  resis- 
tance should  be 
continued  for  a 
short  time  to 
begin  with,  and 
the  period  gradu- 
allv  lengthened. 

The  weight  of 
the  body  may  be 
made  use  of  to 
supply  resistance 
for  a few  simple 
exercises.  Thus 
let  two  chairs  be 
placed  about  two 
feet  apart;  let  the 
pupil,  standing 


the  resistance  of  its  own 
the  arm  at  the  elbow,  for 


Fig.  322. 
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between  them,  place  one  hand  on  each,  and  then 
step  back)  keeping  the  hands  on  the  chairs  till 
the  arms  are  fully  stretched;  then  gradually  allow 
the  arms  to  bend  at  the  elbow  till  the  body  is 
lowered  to  the  space  between  the  chairs,  the 
body  being  kept  all  the  time  rigid.  The  elbows 
should  then  be  slowly  straightened  and  the 
body  raised.  This  is  repeated  several  times. 
Or  again,  let  the  pupil  stand  between  two  sup- 
ports, say  school  desks,  two  feet  apart,  one  hand 
on  each.  Let  him  lift  himself  just  off  his  feet 
by  pressure  through  the  arms,  then  bending  his 
knees  let  him  slowly  lower  himself  till  his  knees 
touch  the  ground,  and  then  slowly  raise  himself 
again.  This  he  will  not  be  able  to  accomplish 
all  at  once,  but  only  gi-adually  after  repeated 
practice. 

Dumb-bells  are  a simple  means  of  giving  the 
muscles  work  to  do.  Their  weight  should  be  in 
proportion  to  the  capacity  of  the  pupil,  and  can 
be  increased  in  weight  as  the  pupil’s  strength 
increases.  For  children  it  is  recommended  that 
they  be  made  of  wood,  weighing  for  boys 
1^  pounds  each,  for  youths  2|  pounds.  For 
adults  they  are  made  of  iron  and  should  be 
from  4 pounds  upwards. 

EXERCISES  WITH  DUMB-BELLS. 

First  Dumb-bell  Exercise. 

Let  the  pupils  stand  in  a row  in  position  of 
attention  (Fig.  297),  the  bells  together  in  front 
of  the  toes.  Let  the  movements  of  the  First 
Arm  Exercise  be  then  performed  with  the 
bells.  At  the  command — One,  tlie  puj)ils  bend 
the  body,  keeping  the  legs  straight,  and,  seizing 
a bell  in  each  hand,  straighten  the  body,  bend- 
ing the  elbows  up  to  the  position  of  2 in  Fig. 
299,  the  bells  being  thus  brought  up  to  near 
the  shoulder.  At  the  command  Tico,  the  bells 
are  raised  abov'e  the  head,  the  arms  being  fully 
stretched,  and  so  on  through  the  other  move- 
ments of  the  First  Arm  Exercise. 

The  exercise  should  be  repeated  eight  to 
twelve  times,  and,  at  the  end,  the  command 
might  be  given  Down  Bells,  at  which  the 
pupils  would  bend  the  body,  keeping  the  legs 
straight,  and  having  laid  the  bells  down  in 
front  of  the  toes,  would  resume  the  position  of 
attention.  They  could  then  get  the  order  Stand 
at — Ease. 

Second  Dumb-bell  Exercise. 

This  may  be  the  Second  Arm  Exercise,  per- 
formed with  the  bells  in  a way  similar  to  the 
Fii-st  Dumb-bell  Exercise. 


The  teacher  can  thus  take  as  a basis  the  ex- 
ercises without  apparatus  and  adapt  them  to 
movements  with  the  bells. 

The  Third  Leg  Exercise,  and  the  Leg,  Body 
and  Arm  Exercise  may  be  used  for  the  bells 
as  follows : 

Third  Dumb-bell  Exercise. 

The  pupils  stand  in  position  of  attention,  the 
bells  in  front  of  the  toes,  and  the  following 
movements  are  performed  : 1.  Make  a full  step 
to  the  rear  with  the  left  foot,  the  right  follow- 
ing. 2.  Make  a half  turn  th  the  right,  and 
step  to  the  front  with  the  left  foot,  the  left 
hand  grasping  the  thigh  above  the  knee,  the 
knee  being  bent,  the  right  leg  being  kept  fully 
stretched,  and  the  right  arm  in'  line  with  it  as 
in  Fig.  319.  3.  Seize  the  right  bell  in  the  right 


hand  (Fig.  323)  and  raise  it  as  high  as  possible 
above  the  head,  the  legs  maintaining  their  posi- 
tion unchanged.  The  left  arm  is  straightened, 
forming  with  tlie  lower  part  of  the  left  leg  a 
straio-ht  line  from  foot  to  shoulder;  and  the 

o 

hand  pi-esses  firmly  against  the  left  knee,  the 
breast  being  well  pushed  forward  with  the  lift- 
ing of  the  bell  (Fig.  324).  4.  Replace  the  bell, 

the  limbs  keeping  their  position  and  then 
quickly  spring  back  into  position  of  attention. 

This  exercise  is  then  repeated,  from  the  other 
side,  the  body  being  turned  to  the  left,  the  right 
foot  step]>ing  forward,  and  the  bell  being  seized 
with  the  left  hand. 

Repeat  this  exercise  from  the  right  and  left 
sides  alternately  sixteen  times. 

Fourth  Dumb-bell  Exercise. 

From  the  ])osition  of  attention,  1.  The  pupils 
take  a full  step  to  the  rear  with  the  left  foot, 
the  I'ight  following.  2.  A halLturn  to  the  right 
is  taken,  and  then  they  step  to  the  front  with 
the  left  foot  as  in  the  last  exercise ; the  body  is 
bent  over,  the  left  knee  yielding,  the  right  leg 
being  kept  extended.  Both  hands  pass  down. 
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one  on  each  side  of  the  knee,  each  seizing  a bell,  left  knee  being  kept  bent,  and  the  right  leg 
3.  The  bells  are  raised  high  above  the  head,  the  unmoved.  4.  The  bells  are  brought  down  and 


replaced  in  their  original  position.  5.  The  pupils 
spring  back  to  attention. 

This  exercise  is  repeated,  but  the  right  foot 
is  put  forward,  the  body  facing  to  the  left. 


Fifth  Dumb-bell 
Exercise. 

I.  From  the  posi- 
tion of  attention, 
1.  The  pupils  .step 
to  the  rear  as  in 
the  preceding  exer- 
cise. 2.  A partial 
turn  to  the  right  is 
taken,  the  right 
foot  pointing  to  the 
right,  the  back  of 
the  left  heel  against 
the  right  instep  as 
in  the  Second  Leg 
Exercise.  3.  They 
take  a full  step  to 
the  front  with  the 


left  foot,  the  right  remaining  flat.  The  left 
knee  is  bent,  the  right  leg  is  straight,  and  bend- 
ing the  body  they  seize  the  right  bell  with  the 
right  hand  (Fig.  323).  4.  The  bell  is  raised 

high  above  the  head  and  the  body  brought  back 
to  the  position  of  2 (Fig.  32.5).  5.  They  step 

again  to  the  front  with  the  left  foot,  lower 


the  bell,  and  come  back  to  the  position  of  atten- 
tion. 

II.  Repeat  this  exercise,  the  pupils  turning 
to  the  left,  putting  the  right  foot  forward,  and 

lifting  a bell  with 
left  hand,  the  move- 
ments being  the 
same  as  those  preced- 
ing, but  the  pupils 
acting  from  the  left. 


III.  Repeat  this 
exercise,  advancing 
the  left  foot,  but 
I'aising  a bell  with 
each  hand  (Fig.  326), 
stepping  back  with 
them  into  position 
of  Fig.  327,  stepping 
again  to  the  front 
and  lowering  the 


bell,  and  lastly  re- 
suming the  posi- 
tion of  attention. 

IV.  Repeat  the  same  exercise,  advancing  the 
right  foot,  and  seizing  a bell  in  each  hand. 

The  teacher  can  easily  distinguish  the  different 
parts  of  this  exercise  from  one  another.  Thus 
his  commands  would  run  as  follows; — 


Boys  (or  Girls),  Attm. — tion;  For  Fifth  Dumh-hell 

Exercise;  With  one  hell— from  the  right — One,  &c. 
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This  would  imply  the  first  portiou  of  the 
exercise;  the  second  portion  would  be  indicated 
by  the  caution— /m??i  the  left.  The  third  and 


fourth  portions  would  be  indicated  by  the 
caution — With  two  hells  and  from  the  right  (or 
left),  as  the  case  might  be. 


Sixth  Dumb-bell  Exercise. 

This  exercise  is  a repetition  of  the  Leg,  Body, 
and  Arm  Exercise  (p.  767),  but  with  the  bells. 


1.  From  the  position  of  attention  the  position 
shown  in  Fig.  328  is  assumed  by  the  movements 
detailed  on  p.  767.  2.  By  the  movements  men- 

tioned at  the  same  place  the  bells  are  gi'.isped, 
one  in  each  hand  (Fig.  329).  3.  The  bells  are 

raised  high  above  the  head  (Fig.  330).  4.  The 

bells  ai’e  lowered  as  in  Fig.  329,  and  5.  The 
position  of  attention  is  resumed. 

BAR-BELL  EXERCISES. 

The  bar-bell  is  a rod  of  ash,  5 feet  long,  1 inch 


Fig.  331. 


in  diameter,  and  with  a ball  at  each  end.  Ex- 
ercises similar  to  those  with  the  dumb-bell  may 
be  engaged  in.  Figs.  331,  332,  and  333  illustrate 


movements,  the  same  as  those  of  the  Third  and 
Fourth  Dumb-bell  Exercises,  and  the  instruc- 
tor can  make  use  of  other  exercises  wdiich  will 
readily  suggest  themselves. 
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HOOP  EXERCISES. 

For  youug  children  the  hoop  affords  a variety 
of  simple  and  useful  exercises.  The  hoop  should 
be  light,  25  inches  in  diameter. 

The  teacher  who  has  carefully  studied  the 


exercises  without  apparatus  will  be  able  easily 
to  put  together  a few  exercises,  consisting  of 
similar  movements  with  the  hoops  in  use,  as 
the  following  figures  show: — Figs.  334,  335, 336, 
337,  and  338. 


Fig.  338. 


The  Use  of  Exercises  in  the  Treatment  of 
Disease:  Massage. 

Graduated  Exercises  in  Disease. — The 
employment  of  exercises  for  the  cure  of  disease, 
or  what  is  called  medical  gymnastics,  can,  it 
appears,  be  traced  back  to  the  earliest  times  on 


record  of  the  Hindoos  and  Chinese,  and  was  in 
common  use  among  the  Greeks  and  Romans. 
Muscular  pains  and  cramps,  the  results  of  mus- 
cular fatigue,  neuralgias,  spinal  curvatures,  were 
so  treated,  as  well  as  dropsy  and  other  diseases. 
In  the  beginning  of  the  eighteenth  century  the 
methods,  which  had  been  long  neglected,  were 
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again  brought  into  prominence  by  the  publica- 
tion of  various  works  on  the  subject — one,  in 
1728,  was  by  a London  surgeon,  Francis  Fuller, 
called  ‘‘MedicinaGyninastica” — but  it  remained 
for  Ling  to  revive,  or  rather  recreate  the  treat- 
ment, under  the  modern  name  of  the  “movement 
cure.”  Ling  was  led  to  believe  in  the  possible 
benefit  of  muscular  exercises  by  himself  getting 
rid  of  a rheumatic  affection  of  the  arm  by  fenc- 
ing. He  set  himself  to  study  anatomy  and 
physiology,  and  to  investigate  the  value  of  de- 
finite movements  on  diseased  states.  In  1813  he 
first  practised  at  Stockholm  the  curative  move- 
ments. Of  recent  years,  much  more  extended 
consideration  has  been  given  to  the  value  of 
movements  in  disease,  largely  through  the  in- 
fluence of  pupils  of  Ling,  and  the  applicability 
of  such  methods  is  now  admitted  in  cases  of 
rheumatism,  neuralgia,  sciatica,  associated  with 
another  form  of  mechanical  treatment  called 
massage.  Exercises,  similar  to  those  described 
on  pp.761  to  771,  are  employed,  along  with  mani- 
pulations, by  some  one  trained  to  their  proper 
performance,  of  the  kind  described  below,  and 
along  with  what  are  called  passive  movements, 
that  is  movements  of  the  patient’s  limbs,  effected 
not  by  himself  but  by  some  person  gra.sping  the 
limb  and  causing  the  movement  to  be  executed. 
Such  treatment  is  found  very  useful,  not  only 
in  the  cases  named,  but  also  in  sprains,  inflam- 
mations of  joints,  stiffness  of  joints,  in  various 
nervous  and  digestive  disorders,  constipation, 
&c.  In  lateral  curvature  of  the  spine  various 
simple  exercises,  without  appai’atus,  are  fre- 
quently sufficient  to  correct  the  deformity. 

Massage  is  derived  from  the  French  masser, 
to  knead,  although  kneading  is  only  one  of  the 
manipulations  employed  in  the  process.  It  is 
not  to  be  confounded  with  shampooing  as  prac- 
tised by  a bath  attendant;  and  we  are  told  that 
to  acquire  the  art  of  properly  giving  a massage, 
implies  much  preliminary  study  and  very  pro- 
longed and  careful  practice.  The  objects  of 
massage  are,  in  the  first  place,  to  influence  the 
nutrition  of  the  whole  body,  or  a particular 
part  of  it,  and,  in  the  second  place,  to  promote 
the  removal  of  swellings,  inflammatory  pro- 
ducts, &c.,  tliat  disease  may  have  occasioned  in 
any  particular  place.  It  is  comparatively  easy 
to  understand  how  these  effects  may  be  pro- 
duced. When  the  masseur  (masseur  is  the  term 
applied  to  the  male  attendant  who  gives  mas- 
sao’e,  masseuse  to  the  female  attendant),  when 
the  masseur  rubs  or  strokes  the  skin,  he  im- 
mediately affects  the  circulation  of  blood  through 
it.  As  his  fingers  pass  over  the  skin,  stroking 


it  witli  some  degree  of  firmness,  he  empties  the 
blood-vessels,  and  when  the  pressure  has  passed 
the  blood  fills  the  vessels  again  with  a rush.  If 
he  strokes  always  in  the  direction  of  the  current, 
as  he  ought  always  to  do — from  the  extremities 
towards  the  heart,  never  backwards  and  for- 
wards in  a random  way — the  assistance  to  the  cir- 
culation is  material.  But  he  influences  also  the 
lymphatic  vessels  (p.  200),  the  vessels  by  which 
in  particular  the  products  of  waste  are  removed, 
and  he  thus  stimulates  the  removal  of  injurious 
substances.  When  he  picks  up  the  skin  and 
I’olls  it,  as  it  were,  between  finger  and  thumb, 
he  does  the  same  things  more  effectually.  When 
he  administers  a brisk  tap  or  slap  witli  one  or 
two  fingers,  or  with  the  flat  of  the  hand,  the 
stimulus  is  again  marked,  for  the  skin  immedi- 
ately reddens.  Then  the  masseur  also  ought 
to  be  acquainted  with  anatomy;  he  ought  to  be 
able  to  sejiarate  out  with  his  fingers  a single 
muscle  or  a small  group  of  muscles,  and  treat 
them  in  a like  way,  through  the  skin,  stroking 
them,  squeezing  them,  kneading  them,  prodding 
them  with  the  points  of  his  fingers,  or  with  the 
edge  of  his  hand,  and  so  stimulating  the  blood 
current  to  them,  aiding  and  hastening  the  re- 
moval of  waste  from  them,  and  exciting  them 
to  contraction.  He  ought  to  know  the  direc- 
tion in  which  large  vessels  run,  and  the  regions 
in  which  nerve  trunks  lie,  and  he  ought  to  be 
able  to  insinuate  his  fingers  between  muscles  to 
reach  and  act  upon  them  also.  All  this  is  well 
fitted  profoundly  to  affect  the  nutrition  of  the 
parts  acted  upon,  and  not  them  only,  but  also 
the  rest  of  the  body,  through  the  cii’culation  and 
the  nervous  system,  and  is  very  different  from 
the  few  minutes’  sham])oo  in  the  Turkish  bath. 

A variety  of  terms  is  used  to  indicate  the 
kinds  of  manipulation  employed,  such  as  strok- 
ing, rubbing,  kneading,  pinching,  pressing, 
squeezing,  hacking.  In  some  books  the  Frencli 
words  are  used — friction,  which  exjflains  itself, 
and  efieurage  both  apply  to  the  skin,  the  latter 
being  the  movement  of  rolling  the  skin  between 
the  fingers;  tapotement,  or  tapping,  and 
sage,  or  kneading,  are  the  means  by  which 
deeper  structures  are  reached. 

General  massage  implies  that  the  whole  body 
is  treated ; partial  massage  means  that  it  is  re 
stricted  to  some  particular  part.  Half  an  hour 
to  one  hour  is  the  time  devoted  each  day  to  the 
])rocess.  Tlie  process  should  be  performed  on  the 
naked  skin  by  the  bare  hands  of  the  operator, 
no  oil  being  used;  and  the  hands  ought  to  be 
strong  and  firm,  but  soft,  very  considerable  exer- 
tion being  expended  in  the  process. 
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The  process  is  thus  described  by  Dr.  Weir 
Mitchell:  “The  patient  lying  in  bed,  the  mani- 
pulator starts  at  the  feet,  and  gently  but  firmly 
seizes  the  skin,  rolling  it  lightly  between  his 
fingers,  and  going  carefully  over  the  whole  foot; 
then  the  toes  are  bent  and  moved  about  in 
every  direction,  and  next,  with  the  thumb  and 
fingers,  the  little  muscles  of  the  foot  are  kneaded 
more  largely,  and  the  interosseous  groups  (see 
p.  73)  worked  at  with  the  finger-tips,  between 
the  bones.  At  last  the  whole  tissues  of  the  foot 
are  seized  with  both  hands  and  somewhat 
firmly  rolled  about.  Next  the  ankles  are  dealt 
with  in  like  fashion,  all  the  crevices  between 
the  articulating  bones  being  sought  out  and 
kneaded,  while  the  joint  is  put  in  every  pos- 
sible position.  The  leg  is  next  treated,  first  as 
to  the  skin,  then  by  deeper  grasping  of  the 
areolar  tissue,  and  last  by  industrious  and 
more  profound  pinching  of  the  large  muscular 
masses,  which,  for  this  purpose,  are  put  in  a 
position  of  the  utmost  relaxation.  The  grasp 
of  the  muscles  should  be  firm,  and  for  the  large 
muscles  of  the  calf  and  thigh  both  hands 
should  act  together,  the  masses  of  muscle  being, 
as  it  were,  twisted  around  the  bone,  while  the 
hands  alternately  contract  on  them.  In  treat- 
ing the  firm  muscles  in  front  of  the  leg,  the 
finc^ers  or  the  two  thumbs  are  made  to  roll  the 
muscle  under  the  cushions  of  the  finger-tips.  At 
brief  iiitervals  the  manipulator  seizes  the  limb 
in  both  hands,  and  lightly  runs  the  grasp  up- 
wards, and  then  returns  to  kneading  the 
muscles. 

“ The  same  pi’ocess  is  carried  on  in  every  part 
of  the  body,  and  special  care  is  given  to  the 
muscles  of  the  loins  and  spine,  while  usually  the 
face  is  not  touched.  The  abdomen  is  first 
treated  by  pinching  the  skin,  then  by  deeply 
grasping  and  rolling  the  muscular  wall  in  the 
hands,  and  at  last  the  entire  belly  is  kneaded 


with  the  heel  of  the  hand  in  a succession  of 
rapid  deep  movements  passing  round  in  the 
direction  of  the  colon  (see  Fig.  87,  p.  131),  while 
somewhat  later  the  whole  belly,  relaxed  by  posi- 
tion, may  be  shaken  by  a rapid  motion  of  the 
grasping  hands.  Pinching  or  squeezing  of  the 
skin  is  very  valuable  in  certain  spinal  troubles 
connected  with  increased  sensation,  and  in  some 
other  cases,  if  the  surface  and  extremities  be 
very  cold;  but  the  best  masseuses  often  omit  it, 
and  rely  solely  upon  the  deeper  grip  and  rolling 
of  the  muscles.  The  process  chould  not  be  pain- 
ful, or  more  at  first  than  merely  fatiguing;  but 
after  a time  the  muscles  may  be  handled  with 
a good  deal  of  strength,  without  causing  other 
than  agreeable  results.  Too  much  care  cannot 
be  used  to  cover  with  stockings  and  warm 
wi’aps  the  parts  after  in  turn  they  have  been 
subjected  to  massage.  As  to  time : at  first  the 
massage  should  last  half  an  hour,  but  should  be 
increased  in  a week  to  a full  hour.  Sometimes 
I use  it  twice  a day,  but  commonly  one  hour 
suffices.  Women  who  have  a sensitive  abdo- 
minal surface  have,  of  course,  to  be  handled 
with  care,  but  in  a few  days  a practised  rubber 
will  by  degrees  intrude  on  the  tender  regions, 
and  will  end  by  kneading  them  M'ith  all  desir- 
able force.  The  same  remarks  apply  to  the 
spine  when  it  is  hurt  by  a touch ; and  it  is  very 
rare  indeed  to  find  persons  whose  irritable  spots 
cannot  at  last  be  rubbed  and  kneaded  to  their 
permanent  profit.  The  daily  massage  is  kept 
up  through  at  least  six  weeks.” 

Massage  has  yielded  its  most  remarkable  results 
in  cases  of  nervous  disorder  of  a hysterical  kind, 
in  cases  of  wasting  through  imperfect  nutrition, 
dependent  upon  some  disturbance  of  stomach, 
bowels,  or  liver,  and  it  has  proved  valuable  in 
some  of  the  special  diseases  of  women,  and  in 
diabetes,  while  paralysed  and  contracted  muscles 
are  often  wonderfully  benefited  by  it. 
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Section  VII.— CLIMATE  AND  HEALTH  RESORTS. 

Climate. 

What  is  Climate? 

Temperature  as  it  affects  Climate; 

Temperature  as  modified  by  Elevation  above  Sea-level; 

The  Infiuence  of  Prevailing  IFwids; 

The  Effect  of  Position  of  Mountain  Ranges; 

The  Infiuence  of  Ocean  Currents; 

The  Meaning  of  Mean  Temperature,  <&c.; 

Moisture  of  Air  as  it  affects  Climate; 

Rainfall. 

Effects  of  Climate  in  Health: 

Effects  of  Excessive  Ileat  and  Cold: 

Effects  of  Humidity; 

Winds  and  Atmospheric  Pressure. 

Effects  of  Climate  in  Disease: 

Climate  suited  for  Diseases  of  Lungs  and  Air  Passages — Consumption,  Bronchitis,  and 
Asthma,  and  Climates  suited  for  tliem  ; 

Climates  suited  for  Heart  Affections; 

Climates  suitable  in  Diseases  of  Kidneys  and  other  Abdominal  Organs; 

Climates  suited  for  Malaria; 

Climates  for  Nervous  Diseases; 

The  Climates  for  Scrof  ula  and  General  Diseases. 

Health  Resorts. 

British  Health  Resorts: 

The  Isle  of  Wight,  the  Undercliff,  Ventnor; 

Bournemouth,  Weymouth,  Sidmouth,  Exmouth; 

Teigmnouth,  Torquay,  Dawlish,  Salcombe,  Penzance,  and  Falmouth; 

The  Channel  Islands;  The  Scilly  Isles; 

Brighton,  Eastbourne,  St.  Leonard’ s,  and  Hastings; 

Hythe,  Sandgate,  Folkestone,  Dover,  Ramsgate,  and  Margate; 

Yarmouth,  Lowestoft,  Scarborough,  Whitby,  Redcar,  Saltburn; 

Bude,  Barnstajde,  Ilfracombe; 

Aberystwith,  Barmouth,  Beaumaris,  and  Llandudno; 

Southport,  New  Brighton,  Blackpool,  Isle  of  Man; 

Rothesay  and  Bridge  of  Allan  and  other  Scottish  Resorts; 

Queenstown,  Glengariff,  and  other  Irish  Seaside  Resorts. 

Mediterranean  Health  Resorts: 

The  Westeni  Riviera— San  Remo,  Mentone,  Monaco,  Nice,  Cannes,  HyP.res,  Genoa — Their 
Characteristics,  and  tlie  Diseases  for  which  their  Climate  is  suitable; 

Malaga,  Ajaccio. 

Other  European  Resorts: 

Pau,  Biarritz,  Arcachon; 

Coasts  of  Norway,  Siceden,  Ac.; 

Alpine  Climates— Davos  I’latz,  St.  Moritz,  Meran,  Tarasp. 

Atlantic  Islands: 

Madeira,  The  Canary  or  Fortunate  Islands,  The  Azores. 

African  Health  Resorts: 

Algiers,  Egypt,  South  Africa. 

American  Health  Resorts: 

California— San  Diego,  San  Josi,  Ac.; 

Florida;  The  Bahamas  and  Bermuda; 

Colorado— Denver,  Manitou  Springs,  Colorado  Springs. 

Indian  Health  Resorts: 

The  Hill  Stations. 

Australian  Health  Resorts: 

Queensland  {Brisbane),  New  South  Wales  (Sydney),  Victoria  (Melbourne),  South  Australia 
(Adelaide),  Western  Australia  (Perth),  Tasmania  (Hobart  Town),  New  Zealand  (Auck- 
land. Christchurch,  Dunedin). 
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CLIMATE. 

What  is  Climate  ?— The  word  climate  is 
derived  from  the  Greek,  clima,  a tract  or  region, 
and  was  applied  to  a portion  of  the  earth  in- 
cluded between  two  circles  parallel  to  the 
equator.  Ditferent  regions  vary,  according  to 
their  distance  from  the  equator,  in  the  amount 
of  sun  heat  and  light  received,  and  in  other 
attendant  circumstances.  Thus  the  word  has 
come  to  imply,  not  the  portion  of  the  earth’s 
surface  itself,  but  its  condition  in  relation  to 
sunshine,  temperature,  character  composition 
and  moisture  of  the  air,  rainfall,  wind,  and 
similar  circumstances,  in  their  bearing  upon 
life,  and,  in  particular,  human  life.  The  climate 
of  a place  is  determined  principally  by  the 
duration  of  its  exposure  to  the  sun’s  rays,  and 
this  depends  on  its  nearness  to  the  equator.  A 
large  number  of  local  conditions,  however, 
operate  as  secondary,  but,  nevertheless,  impor- 
tant factors  in  modifying  this  chief  element 
and  giving  to  a climate  its  distinguishing  char- 
acters. The  principal  local  conditions  aie  the 
presence  of  mountain  ranges,  proximity  to  the 
sea,  or,  in  inland  districts,  to  rivers  or  lakes, 
height  above  sea-level,  nature  of  the  soil  and 
vegetation,  and  so  on.  The  chief  of  these  fac- 
tors  in  the  production  of  climate  we  must  give 
some  little  consideration  to. 

Temperature  as  it  affects  Climate. — It 
is  the  heat  derived  from  the  sun  that  determines 
the  temperature  of  any  place.  The  circum- 
stances which  directly  affect  the  quantity  of 
heat  received  from  the  sun  by  any  place  are  the 
nearness  of  the  earth  to  the  sun  and  the  direc- 
tion in  which  the  sun’s  rays  fall  upon  the  place. 
The  latter  is  much  more  important  than  the 
formei’.  In  our  mid-winter,  owing  to  the  ellip- 
tical orbit  of  the  earth,  the  sun  is  distant  from 
us  more  than  3,000,000  of  miles  less  than  in 
midsummer,  and  the  lessened  degree  of  heat  at 
the  former  period,  in  spite  of  the  increased 
nearness  to  the  sun,  is  due  to  the  oblique  direc- 
tion of  the  rays  as  they  reach  us,  while  in  mid- 
summer the  rays  fall  moi’e  perpendicularly. 
Similarly  it  is  at  the  period  of  the  day  when 
the  sun  is  directly  overhead  that  the  gi’eatest 
degree  of  heat  is  experienced.  Now  we  have 
pointed  out  (p.  681)  that  the  atmosphere  is  not 
directly  heated  by  the  sun’s  rays.  The  radiant 
heat  from  the  sun  passes  through  the  air  with- 
out perceptibly  warming  it,  because  the  air 
does  not  absorb  heat  readily.  This  is  very 
noticeable  where  the  air  is  very  clear  and  dry. 
Thus,  on  board  a whaler,  the  rays  falling  on 
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the  deck  have  heated  the  pitch  to  the  point  of 
making  it  bubble  out  of  the  seams,  wliile,  in 
the  shade,  ice  was  forming  on  the  ship  s side. 
The  rays  falling  upon  the  earth  heat  it,  how- 
ever, and  heat  it  in  proportion  to  its  pow'er  of 
absorbing  heat.  The  earth  being  heated  will 
warm  the  layer  of  the  atmosphere  in  contact 
with  it,  this  layer  becoming  lighter  by  increase 
of  heat  will  rise,  and  a cold  layer  wdll  flow  in 
to  take  its  place,  to  be  in  turn  warmed,  and  so 
on.  The  temperature  of  a place,  while  directly 
influenced  by  the  exposure  to  the  sun  s rays 
and  the  direction  in  wdiich  the.se  rays  fall,  is 
thus  very  powerfully  influenced  by  the  nature 
of  the  soil  and  its  capacity  for  receiving  and 
giving  out  heat,  since  it  is  only  through  this 
process  that  the  atmosphere  of  the  place  is 
warmed.  If  the  surface  layer  of  the  earth  at 
the  particular  place  is  a good  conductor  of  heat, 
the  heat  received  by  that  layer  wdll  be  con- 
ducted downwards  into  the  earth  for  some  dis- 
tance, and  to  the  extent  to  wdiich  the  soil  con- 
ducts well  will  the  atmosphere  have  a less  chance 
of  becoming  excessively  warm,  since  air  is  a bad 
conductor.  If,  on  the  other  band,  the  soil  is  of 
badly  conducting  material,  the  heat  wdll  not 
readily  pass  downwards,  and  the  atmosihere 
will  receive  more  heat  from  the  soil.  Rocky 
surfaces  conduct  w'ell,  so  also  do  clay  and  loamy 
soils,  and  the  beat  does  not,  therefore,  accumu- 
late so  much  on  the  surface  of  such  soils.  Sand, 
on  the  other  hand,  is  a bad  conductor  of  heat, 
and  during  exposure  to  the  sun’s  rays  becomes 
excessively  warm.  It  also  has  a very  high 
absorbing  pow’er  for  heat,  absorbing  nearly 
double  the  amount  of  heat  that  earth  (mould) 
will.  Consequently,  owing  to  both  these  cir- 
cumstances, the  atmosphere  over  sandy  deserts 
becomes  oppressively  hot,  “the  surface  tempera- 
ture of  sandy  deserts  of  the  tropics  rising  fre- 
quently to  120°,  140°,  and  more  rarely  200°.” 
Moreover,  the  amount  and  nature  of  the  vege- 
tation of  the  district  wdll  have  a modifying  in- 
fluence on  the  temperature,  for  vegetation  wdll 
protect  the  soil  from  the  sun  s rays  to  some 
extent,  and  by  evaporation  from  leaves,  &c., 
will  prevent  the  temperature  of  the  surface 
rising  so  high  as  it  would  otherwdse  do.  In  a 
climate  of  a country  covered  with  vegetation 
one  does  not,  therefore,  find  the  same  extensive 
variation  of  temperature  within  twenty-four 
hours  as  is  found  in  a country  without  vegeta- 
tion, the  vegetation  keeping  the  district  cooler 
during  the  hottest  part  of  the  day  than  it  wmuld 
otherwise  be. 

Now  during  the  time  that  the  sun’s  rays  are 
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being  poured  upon  a district,  the  temperature 
of  the  surface  layei-s  of  the  earth  is  rising, 
because  they  are  receiving  liiore  heat  than  they 
are  giving  out,  Tliey  are,  however,  giving  out 
heat  to  the  atmosphere  in  contact  with  them, 
whose  temperature  is  rising  also.  Rut  when 
the  sun  has  set,  and  sometime  before  then,  the 
earth  is  receiving  little  heat  and  is  giving  out 
much,  its  temperature  is  therefore  falling. 
During  the  sunny  parts  of  the  day,  that  is  to 
say,  the  earth  is  storing  heat,  and  during  the 
sunless  parts  of  the  twenty-four  hours  it  is  dis- 
tributing it.  If  a great  deal  is  stored  and 
slowly  given  out  there  will  not  be  marked  ex- 
tremes of  temperature  in  twenty-four  hours, 
very  hot  by  day  and  becoming  suddenly  cold  by 
night,  but  the  heat  will  be  more  evenly  distri- 
buted during  the  twenty-four  houi-s  and  a more 
equable  climate  will  result.  As  an  illustration 
of  this  we  have  already  instanced  the  effects  of 
vegetation.  Forests  have  a very  striking  effect 
of  this  kind.  “ Trees  are  heated  and  cooled  by 
solar  and  nocturnal  radiation  in  the  same  manner 
as  other  bodies.  They  do  not,  however,  acquire 
their  maximum  temperature  till  a little  after 
sunset.  This  occurs  in  summer  at  9 p.m.,  while 
in  the  air  the  maximum  temperature  occurs 
between  2 and  3 p.m.  Hence  trees  may  be 
conceived  as  reservoirs  in  which  the  heat  of  the 
day  is  stored  up  against  the  cold  of  the  night. 
Changes  of  temperature  take  jdace  very  slowly 
in  the  tree,  but  in  the  air  they  are  very  rapid. 
Hence  the  effect  of  forests  on  the  daily  tem- 
perature is  to  make  the  nights  warmer  and  the 
days  colder,  or  to  give  to  the  climate  of  coun- 
tries clad  with  trees  something  of  the  character 
of  an  insular  climate”  (Buchan),  Another 
excellent  illustration  of  the  same  thing  is  the 
modifying  influence  of  large  masses  of  water. 
Water,  it  has  already  been  pointed  out,  has  a 
greater  capacity  for  heat  than  any  other  sub- 
stance. The  same  quantity  of  heat  will  not 
raise  its  temperature  so  high  as  it  will  that  of 
other  substances.  Moreover  radiant  heat  from 
the  sun  can  penetrate  to  some  depth  into  water, 
and  thus  the  ocean,  iidand  lakes,  &c.,  can  receive 
enormous  quantities  of  heat,  without  their  tem- 
perature being  raised  nearly  to  the  same  extent 
as  land  receiving  equal  quantities.  These  cir- 
cumstances produce  most  marked  modifying 
effects  on  the  climate  of  localities  by  the  sea, 
lake,  or  river.  The  surface  of  the  sea  being 
never  heated  by  the  sun’s  rays  to  the  same 
extent  as  the  surface  of  the  land  bordei’ing  it, 
♦^he  atmosphere  in  contact  with  the  sea  will  be 
cooler  than  that  in  contact  with  the  land,  and 


thus  a current  will  be  established  from  sea  to 
land — a sea  breeze — which  will  keep  the  land 
cool.  In  the  evening  the  land  cools  down  much 
more  rapidly  than  the  sea,  for  the  surface  of 
the  sea  cannot,  like  the  sui’face  of  the  land,  cool 
down  more  quickly  than  its  deeper  layers.  As 
soon  as  the  surface  layer  becomes  cool  it  sinks, 
and  is  I'eplaced  by  warmer  Avater  rising.  The 
atmosphere  over  the  land  will,  in  consequence, 
become  sjieedily  colder  than  that  over  the  sea, 
so  that  a land  breeze  will  be  created.  In  this 
case  the  warmer  air  from  the  sea  will  prevent 
the  too  rapid  cooling  of  the  general  atmosphere. 
Thus  diu’ing  the  day  the  climate  will  be  less 
hot  and  during  the  night  less  cold  than  it  would 
be,  but  for  the  modifying  influences  of  the  sea- 
inland  lakes  have  a similar  effect  though  not 
nearly  so  marked,  but  when  they  are  frozen 
over  the  influence  ceases.  In  such  circumstances 
as  these,  there  is  a period  of  the  afternoon  when 
the  sea  breeze  begins  to  die  down,  because, 
owing  to  the  setting  sun,  the  land  is  less  warmed 
and  its  air  becomes  more  nearlv  like  that  of 
the  sea  in  temperature.  Between  that  period 
and  the  commencement  of  the  land  breeze, 
perhaps  two  or  three  hours  later,  wlien  the 
earth  has  cooled  sufficiently,  there  is  a period  of 
calm ; and  there  is  similarly  a calm  in  the 
morning  between  the  dying  down  of  the  land 
breeze  and  the  setting  in  of  that  from  the  sea. 
In  another  way  does  the  presence  of  large 
masses  of  water  influence  the  climate  of  a place. 
Wherever  there  is  much  water  the  air  must 
contain  a considerable  degree  of  moisture  be- 
cause of  evaporation  from  the  surface,  another 
agent  in  keeping  down  the  temperature.  Now 
while  perfectly  dry  air  will  not  absorb  the  solar 
rays  as  they  pass  through  it — is  transparent  to 
heat,  or  diathermanous,  as  the  correct  word  is — 
watery  vapour  does  absorb  heat  to  some  extent. 
Moist  air  does,  therefore,  become  warmer  by 
the  sun’s  rays  passing  through  it,  dry  air 
does  not.  Moreover,  when  the  heat  is  being 
given  off  from  the  earth  at  night,  it  will  pass 
off  much  more  rapidly  if  the  air  is  dry  and 
clear  than  if  it  is  moist.  There  will,  therefore, 
be  less  rapid  cooling  of  the  air  at  night  in  a 
locality  where  the  air  is  moist  to  a gi’eater  or 
less  degree.  A moist  atmosphere  is  heated  to 
some  degree  not  oidy  by  the  sun’s  rays  passing 
through  it,  but  also  to  a considerable  extent 
by  rays  reflected  back  into  the  atmosphere  from 
the  earth,  for  the  earth  does  not  retain  or  absorb 
all  the  rays  that  fall  upon  it.  Now  if  the  air 
were  perfectly  dry,  these  reflected  rays  would 
pass  through  the  atmosphere  without  warming 
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it,  but  when  the  air  contains  watery  vapour, 
tlie  watery  particles  absorb  the  reflected  heat 
and  thus  retain,  in  the  neighbourhood  of  the 
ground,  heat,  which  would  otherwise  have  been 
dissipated  into  space.  The  presence  of  clouds 
in  the  sky  iliininishes  the  loss  of  heat  at  night 
by  radiating  back  to  the  earth  the  heat  given 
off  by  it,  and  the  lower  the  clouds  are  the  more 
effective  are  they  in  maintaining  the  heat.  It 
is  this  which  explains  the  sultry  oppressive 
feeling  of  the  atmosphere  on  the  evening  of  a 
hot  summer  day  when  the  sky  is  dull. 

Elevation  above  the  Sea-level  has  a striking 
effect  on  the  temperature  of  a place.  As  eleva- 
tion increases,  tlie  temperature  falls.  The  cause 
of  this  is  mainly  that  the  atmospliere  is  warmed 
by  contact  with  the  earth,  and  not  by  the  direct 
action  of  the  sun’s  I’ays.  The  higher  the  situa- 
tion the  more  is  the  locality,  in  the  cold  regions 
of  the  atmosphere,  removed  from  the  warming 
influences  of  the  earth’s  surface.  At  the  same 
time  the  heating  effect  of  the  sun’s  direct  rays 
becomes  more  perceptible  in  high  situations, 
because  the  cleainess  of  the  air,  and  its  freedom 
from  fog  and  moisture,  permit  the  fall  heat  of 
the  sun  to  play  upon  the  body,  &c.,  without  let 
or  hindrance.  Thus,  in  high  altitudes,  in  the 
sun  one  may  be  scorched,  while  in  the  shade  one 
may  be  freezing.  The  more  elevated  the  situa- 
tion, then,  the  more  is  it  deprived  of  such  modi- 
fying influences  as  have  been  noted  in  preced- 
ing paragraphs,  such  as  proximity  to  masses  of 
water,  watery  vapour  in  the  air,  and  so  on.  In 
consequence  the  variations  of  temperature  are 
extreme  and  sudden.  As  a general  rule  the  fall 
in  tempei’ature  for  increasing  elevation  is  1° 
Fahr.  for  each  300  feet  of  ascent.  Tliere  is  what 
at  first  sight  looks  like  a very  remarkable  ex- 
ception to  this  rule  that  temperature  falls  with 
increasing  lieight,  namely,  that,  at  night,  in  calm 
dry  clear  weatlier,  and  in  frosty  weather,  locali- 
ties situated  on  a height  are  actually  at  a higher 
temperature  than  those  in  tlie  valley.  The 
reason  of  this  is  tliat,  after  sunset,  the  heat  radi- 
ates rapidly  from  the  earth,  and  the  layer  of 
air  in  contact  with  the  chilled  surface  becomes 
in  turn  quickly  cooled  down.  This  cooled  air 
being  denser  than  the  warmer  air  above  it 
remains  low-lying.  In  the  case  of  hill  slopes 
and  valley,  other  circumstances  being  equal, 
the  air  in  contact  with  the  surface  of  the  hill- 
side will  also  be  cooled  down,  and  then  owino- 
to  its  inci’eased  density  will  flow  down  to  fill 
the  valley,  while  warmer  air  will  supply  its 
place  on  the  slope.  The  cold  of  the  night  and 
of  frost  will,  therefore,  be  felt  less  on  the  slope 


of  the  hill  than  at  its  foot.  In  the  mind’s  eye 
one  can  picture,  on  a clear  frosty  night,  the  cold 
air  currents  flowing  down  the  hillsides,  like  so 
many  streams  of  water,  into  the  valley,  till  the 
plain  beneath  is  completely  submerged  beneath 
a sea  of  cold  air,  rising  higher  and  higher,  but 
above  which  the  more  elevated  jiarts  of  the 
slope  remain  in  warmer  air.  This  is  a point 
worth  remembering  in  fixing  upon  a jilace  of 
residence  in  an  undulating  country. 

Prevailing  Winds  modify  the  tenqierature 
of  localities  Amry  markedly.  The  warm  westerly 
and  south-westerly  winds,  for  example,  of  our 
own  climate,  laden  with  moisture,  raise  the  tem- 
perature of  the  western  side  of  the  British 
islands.  If  the  winds  blow  from  the  direction 
of  mountain  ranges  which  are  so  high  as  to  be 
perpetually  capped  with  snow,  they  will  depress 
the  temperature;  while  if  tliey  come  from  the 
direction  of  hot,  sandy  desei’ts,  they  will  raise 
the  temperature.  Winds  blowing  from  the  sea 
necessarily  carry  a considerable  quantity  of 
moisture,  and  this  moist  air,  passing  over  a dis- 
trict exposed  to  the  full  blaze  of  a burning  sun, 
will  moderate  the  temperature  of  the  place  by 
the  screen  the  watery  vapour  interposes  in  the 
path  of  the  heat  rays.  On  the  other  hand,  pass- 
ing over  a cold  region,  the  same  moist  wind 
will  raise  the  temperature  by  diminishing  the 
loss  of  heat  by  radiation  from  the  surface  of  the 
earth,  and  by  the  deposition  of  its  moisture 
liberating  the  heat  which  the  water  held  in  a 
latent  condition  while  in  a state  of  vapour. 
Moist  ocean  winds  are,  then,  cooling  in  summer 
and  warming  in  winter.  On  the  other  hand, 
dry  winds  blowing  from  continents  raise  the 
temperature  in  summer  and  lower  it  in  winter. 

The  Position  of  Mountain  Ranges,  Hills, 
&c.,  is  most  important  as  an  influence  in  deter- 
mining the  warmth  of  any  particular  locality. 
The  hills  may  act  as  a barrier  to  cold  winds. 
An  excellent  example  of  this  is  San  Eemo,  the 
well-known  Mediterranean  health  resort.  Its 
prevailing  winds  are  northerly,  but  it  is  guarded 
by  a semicircle  of  mountains  of  the  IMaritiiue 
Alps.  Though  these  ranges  ai’e  interj)osed  as  a 
baffle-plate,  as  it  were,  between  the  cold  north 
and  north-east  winds,  which  are  thus  deflected 
upwards,  high  over  the  sheltered  piece  of  coast- 
line, so  that  they  neA^er  strike  the  toAvn,  they 
yet  haA^e  an  effect  upon  the  temperature,  pre- 
venting it  becoming  excessive.  Tlie  situation 
of  a locality  in  relation  to  mountain  gorges, 
valleys,  &c.,  is  another  illustration  of  the  same 
fact.  For  example,  there  is  a considerable  dif- 
ference in  warmth  between  the  eastern  and 
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western  bays  of  Mentone,  cine  to  the  fact  that 
the  mountain  shelter  of  the  eastern  bay  is  com- 
plete, while,  on  the  western  bay,  there  are 
open  valleys  of  the  mountain  range,  clown  which 
the  cold  winds  more  readily  sweep.  Mountain 
ranges,  hills,  &c.,  may  also  serve  to  keep  a 
locality  cold  if  by  their  situation  they  screen 
it  from  the  sun’s  rays. 

The  Influence  of  Ocean  Currents  in  deter- 
mining temperature  is  illustrated  by  the  effect 
of  the  most  important  of  such  currents,  that  of 
the  Gulf-stream,  on  the  climate  of  Western 
Europe.  “ If  no  more  heat  is  received  than  is 
due  to  the  position  of  the  globe  in  respect  of 
latitude,  the  mean  winter  temperature  of  Shet- 
land would  be  only  3°  and  that  of  London  17°. 
But,  chietly  owing  to  the  heat  given  out  by  the 
Gulf-stream  during  winter,  and  carried  to  these 
places  by  the  winds,  their  winter  temperatures 
are  respectively  39°  and  37° — Shetland  being 
thus  benefited  36°  and  London  20°  from  their 
proximity  to  the  warm  waters  of  the  Atlantic. 
In  Iceland  and  the  Norwegian  coast,  the  increase 
thus  accruing  to  the  winter  temperature  is  much 
greater.  To  these  places  the  Atlantic  may  be 
conceived  as  a vast  repository  of  heat,  in  which 
the  warmth  of  the  summer  months,  and  that  of 
more  southern  regions,  are  treasured  up  and  re- 
served against  the  rigours  of  winter”  (Buchan). 
But  for  this  stream  the  British  climate  would 
be  fully  20°  colder  in  winter  than  it  is.  “As 
regards  their  influence  on  climate,”  says  Buchan, 
summarizing  the  results  of  Admiral  Fitzroy  s 
observations,  “ ocean  currents  raise  the  tempera- 
ture of  the  west  of  Europe,  the  east  of  South 
America,  the  east  of  Africa,  and  the  south  of 
Asia ; and  depress  the  temperature  on  the  east 
and  west  coasts  of  North  America,  the  west 
coast  of  South  America,  the  west  coast  of  Africa, 
the  east  coast  of  Asia,  and  the  south  coast  of 
Australia.” 

Other  circumstances  affect  the  temperature  of 
a locality  which  it  is  scarcely  necessary  to  con- 
sider at  length.  We  may  notice,  for  example, 
the  form  and  colour  of  hills,  cliff's,  &c.  The 
form  of  hills  partially  surrounding  a locality 
may  be  such  as  to  cause  the  sun  s rays,  reflected 
from  them,  to  be  concentrated  on  the  place,  and 
specially  will  this  occur  if  white  cliffs,  rocks, 
&c.,  form  part  of  the  range,  by  which  the  reflec- 
tion would  be  much  greater. 

The  Meaning  of  Mean  Temperature,  &c. 
—There  are  certain  technical  expressions  em- 
ployed in  describing  the  temperature  of  locali- 
ties, which,  in  view  of  their  subsequent  use,  it 
may  be  well  to  explain  here.  In  the  first  jilace. 


the  distinction  betw’een  “ heat  in  the  sun,”  or 
“ sun  heat,”  and  “ heat  in  the  shade,”  or  “ shade 
heat,”  should  be  noticed.  The  latter  is  the  heat 
of  the  air,  direct  rays  of  the  sun  being  prevented 
falling  upon  the  thermometer,  as  well  as  rays 
reflected  from  any  surface  in  its  neighbourhood. 
The  thermometer  is  usually  exposed  to  the  air 
in  a louvre-boarded  box,  at  a height  of  four 
feet  from  the  ground,  at  a distance  from  walls 
or  objects  likely  to  be  heated  by  the  sun,  and 
over  old  grass  freely  exposed  during  the  day  to 
the  sun.  The  former  expression,  “ sun  heat,”  is 
applied  to  the  heat  obtained  near  the  surface 
of  the  ground  in  such  a position  that  the 
rays  of  the  sun  fall  directly  upon  the  bulb  of 
the  thermometer,  which  is  coated  with  lamp- 
black to  enable  it  to  absorb  as  much  heat  as 
possible. 

The  mean  daily  temperature  is  obtained 
by  observing  the  temperature  every  hour,  sum- 
ming the  results  and  dividing  by  24,  or  by 
observing  the  highest  temperature  of  the  day, 
obtained  by  the  maximum  thermometer,  and 
the  lowest  temperature  of  the  day,  obtained  by 
the  minimum  thermometer,  and  taking  their 
mean.  The  latter  is  now  adopted  and  need  imply 
only  two  daily  observations,  one  at  9 a.m.  and 
the  second  at  9 ]\m.  From  these  mean  tem- 
peratures, the  mean  temperature  of  a week,  a 
month,  or  a year  may  easily  be  calculated.  The 
mean  annual  temperature  is  not  of  very  high 
value  in  estimating  the  value  of  any  locality  as 
a health  resort.  Two  places  might  have  the 
same  mean  annual  temperature,  but  that  of  one 
might  be  comj)osed  of  a low  winter  tempera- 
ture compensated  for  by  a high  degree  of  sum- 
mer heat,  while  that  of  the  other  might  be 
made  up  of  a winter  temperature  not  low  and 
a summer  tempei’ature  not  high.  The  former 
climate  would  liave  extremes  of  heat  and  cold, 
the  latter  extremes  of  neither.  For  estimating 
the  value  of  a climate  for  health  purposes,  then, 
it  is  best  to  obtain  the  mean  temperatures  for 
the  seasons,  spring,  summer,  &c.,  or  still  better 
the  mean  temperatures  of  the  months.  In  the 
same  way  two  places  may  show  the  same  mean 
daihj  temperature,  but  one  may  enjoy  a tem- 
perature which  varies  by  only  a few  degrees  in 
the  twenty-four  hours,  while  the  other  may  have 
excessively  hot  days  followed  by  very  cold 
nights — made  up  of  two  extremes,  that  is  to  say. 
Obviously  the  former  is  more  suitable  from  a 
health  point  of  view.  Therefore,  to  enable  one 
to  estimate  the  suitableness  of  a locality,  one 
seeks  to  know  not  only  the  mean  monthly  or 
daily  temperatures,  but  also  the  two  elements 
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wliicb  go  to  form  the  mean  daily  temperature, 
the  highest  aiul  lowest  temperature  of  the 
tweuty-four  hours.  “ Thus  iii  the  north-west 
parts  of  the  Uuited  States  of  America  the  tem- 
perature in  spring  often  rises  to  83°  during  the 
day,  and  falls  to  freezing  during  the  night.” 
This  would  give  a mean  temperature  of  57°‘5, 
which,  it  is  apparent,  if  stated  by  itself  would 
give  an  altogether  erroneous  impression. 

The  dirierence  between  tlie  extreme  day  and 
night  temperatures  is  called  the  range  of  tem- 
perature, and  the  less  the  range  the  more 
equable  is  the  climate. 

In  this  country  temperature  is  stated  accord- 
ing to  Fahrenheit’s  scale — fi'eezing  point  32°, 
boiling  point  212°.  On  the  Continent  the  Centi- 
grade or  Celsius’  scale  is  employed — freezing 
point  0°,  boiling  point  100°.  It  may  be  well  to 
note  how  these  may  be  converted,  the  one  into 
the  other.  To  convert  Centigrade  into  Fahren- 
heit, multiply  by  9,  divide  by  5,  and  add  32. 

Thus,  100°  Centigrade  ^4^  + 32  = ISO  -f  32 

= 212°  Fahrenheit. 

To  convert  Fahrenheit  into  Centigrade,  subtract 
32,  multiply  the  remainder  by  5,  and  divide 
by  9. 

Thus,  212°  Fahrenheit^ (212  - 32)  | = ISOf  = 4^ 

= 100°  Centigrade. 

Moisture  of  Air  as  it  affects  Climate.— 
Next  to  the  temperature  of  the  air,  the  amount 
of  watery  vapour  the  air  contains  is  one  of  the 
most  important  circumstances  affecting  the  cli- 
mate of  a locality.  The  difference  between  a 
dry  climate  and  a humid  climate  is  a difference 
only  ill  degree,  since  all  air  contains  some 
watery  vapour.  This  has  already  been  men- 
tioned in  discussing  air  on  p.  682.  It  has  been 
there  explained  that  the  capacity  of  air  for 
absorbing  moisture  increases  with  its  warmth. 
When  air  contains  as  much  moisture  as  it  can 
hold  at  a given  temperature  it  is  said  to  be 
saturated;  and  if  the  air  then  becomes  cooled 
it  must  give  up  some  of  its  moisture,  which 
then  becomes  deposited  in  the  form  of  dew,  or 
falls  as  rain.  Thus  in  the  evening,  when  the 
sun  has  set,  the  heat  rapidly  passes  off  by  radia- 
tion from  the  earth,  and  the  surface  of  the 
ground  becomes  cooled.  The  air  in  contact 
with  it,  becoming  thereby  in  turn  cooler,  is 
unable  to  retain  all  its  moisture,  and  the  excess 
is  deposited  as  dew,  the  amount  deposited  being 
dependent  on  the  amount  of  watery  vapour  in 
the  air  and  the  degree  of  cooling  to  which  it  is 
subject.  The  more  rapidly,  therefore,  substan- 
ces are  cooled,  the  more  speedily  will  dew  be 
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formed  upon  them,  and  the  greater  will  be  the 
amount  deposited  on  them.  Furs,  wool,  flax, 
silk,  grass,  and  vegetable  substances  generally, 
cool  more  rapidly  than  gravel,  stone,  and  sand, 
and  on  them  more  dew  will  appear.  The 
cooling  of  the  earth’s  surface  is  hindered  by 
clouds,  and  the  more  effectually  the  lower  the 
clouds  are,  for  they  radiate  back  to  the  earth 
the  heat  it  gives  off,  so  that  a clear  night  is 
necessary  for  dew  formation.  Wind  also  hin- 
ders it,  for  it  circulates  the  air  and  prevents  the 
cold  layer  next  the  earth  being  formed.  So 
also  warm  currents  of  air,  laden  with  moisture, 
rising  in  the  atmosphere  and  meeting  with 
colder  masses,  are  compelled  to  yield  up  a 
portion  of  their  watery  vapour,  which  then 
descends  as  rain  or  snow.  Ceitain  winds  are, 
therefore,  always  accompanied  by  rain,  since 
they  bring  with  them,  into  colder  latitudes, 
warmer  moist  currents,  such  as  the  south-west 
wind  in  our  climate. 

The  air  derives  its  moisture  by  evaporation 
as  it  passes  over  the  surface  of  water  and  moist 
places.  The  warmer  the  wind  is,  the  greater 
will  be  the  amount  of  water  picked  up  by  it  in 
its  course.  The  actual  amount  of  watery  va- 
pour held  by  a certain  quantity  of  air  is  called 
its  absolute  humidity,  but  the  quantity  it 
holds  in  relation  to  the  quantity  it  is  cajiable  of 
holding,  at  the  given  temperature,  is  called  its 
relative  humidity.  Of  two  equal  masses  of  air, 
both  containing  the  same  amount  of  watery 
vapour,  but  one  of  higher  tempei’ature  than 
the  other,  the  warmer  will  seem  to  be  actually 
drier,  because  by  its  higher  temperature  it  is 
capable  of  holding  more  water  in  the  state  of 
vapour  than  the  other.  It  will  not  be  so  near 
its  point  of  saturation  as  the  colder  mass  of  air; 
its  relative  humidity,  that  is  to  say,  will  be 
smaller.  So  that  two  masses  of  air  may  contain 
absolutely  the  same  quantity  of  watery  vapour, 
and  yet  one  be  called  very  damp  and  the  other 
dry,  because  the  former  is  colder  than  the  lat- 
ter. The  I’elative  humidity  of  air  is  expressed 
in  terms  of  100;  that  is,  saturation  is  called  100; 
so  that  air  whose  humidity  is  70  is  /yths  satu- 
rated. At  sea,  at  night,  the  humidity  of  the 
air  approaches  saturation;  in  the  interior  of 
continents,  amid  dry  sandy  deserts,  it  falls  very 
low.  It  is  low  at  the  hottest  parts  of  the  day 
and  the  hottest  seasons  of  the  year,  and  is  high 
<at  night  and  in  winter,  in  each  case  because  of 
the  temperature  of  the  air. 

The  effects  of  the  degree  of  humidity  of  the 
atmosphere  on  climate  have  already  been  alluded 
to  in  speaking  of  temperature.  An  atmosphere 
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rich  in  moisture,  however  clear  and  transparent 
it  may  appear  to  the  eye  to  be,  greatly  inter- 
cepts the  radiant  heat  of  the  sun  on  its  way  to 
the  earth.  The  watery  vapour  absoi’bs  the 
radiant  heat,  so  that  less  reaches  the  earth  than 
would  were  the  air  more  nearly  dry.  In  the 
same  way  the  heat  of  the  earth  is  not  given  off 
so  rapidly  by  night  when  the  air  is  moist;  its 
radiation  is  checked.  Heat  is  thus  more  slowly 
acc|uired  during  the  day  and  more  slowly  parted 
with  during  the  night.  This  cooling  intiuence 
by  day  and  warming  effect  by  night  aid  in  mini- 
mizing sudden  alternations  of  temperature,  and 
help  to  secui’e  a more  ecpial  distribution  of  heat 
during  the  twenty-four  hours.  This  effect  may, 
however,  become  excessive,  so  that  the  atmo- 
sphere is  sultry  and  depressing  and  wanting  in 
exhilarating  character.  But  wherever  the  mois- 
ture is  deficient,  in  countries  exposed  to  the  full 
blaze  of  the  sun,  the  heat  is  burning  through- 
out the  day  and  the  nights  may  be  bitter  with 
cold.  “ In  mountainous  countries  where,  on 
account  of  their  height,  much  less  aqueous 
vapour  is  interposed  between  them  and  the  cold 
regions  of  space,  radiation,  both  solar  and  ter- 
restrial, is  least  obstructed.  It  is  this  which 
exjdains  the  scorching  heat  that  surprises  the 
Alpine  tourist  while  travelling  over  fields  of 
snow  under  a blazing  noon-day  sun.  And  it  is 
the  same  cause,  the  small  amount  of  vapour  in 
the  air,  that  explains  the  intense  heat  experi- 
enced in  the  direct  rays  of  the  sun  in  the  polar 
regions.” 

Rainfall  is  a matter  of  great  importance  from 
the  point  of  view  of  the  person  seeking  a desii’- 
able  climate.  But  amount  of  rainfall  is  not  of 
so  much  value  as  an  indication,  as  the  record  of 
the  number  of  days  on  which  the  rain  fell.  Thus 
the  rainfall  may  be  enormous  at  one  portion  of 
the  year,  and  much  smaller  during  the  remain- 
der. At  Madras,  for  example,  the  rainfall  dur- 
ing the  wet  season,  October,  November,  and 
December,  is  30  inches,  and  for  the  other  nine 
months  of  the  year  only  19  inches.  At  Gibraltar 
33  inches  fell  in  26  hours,  at  Genoa  30  inches 
in  24  hours,  and  on  the  Khasia  Hills,  north-west 
of  Calcutta,  30  inches  fell  on  each  of  five  succes- 
sive days.  This  latter  was  due  to  the  southerly 
winds,  soaked  with  moisture  from  the  Indian 
Ocean,  being  forced  to  yield  up  the  water  by  the 
hills  driving  them  up  into  the  higher  and  colder 
regions  of  the  air.  For  the  chief  determining 
causes  of  a rainfall  are  winds  laden  with  mois- 
ture, from  pa.ssing  over  a sea  or  ocean,  being  de- 
flected u])wards  into  the  colder  regions  of  the 
atmosphei’e  by  ranges  of  hills  opposing  their  ^ 


level  course.  These  are  the  conditions  on  the 
west  coasts  of  Great  Britain,  Ireland,  France, 
Norway,  Spain,  and  Portugal.  The  prevailing 
winds  being  south-west,  they  lick  up  moisture 
from  the  Atlantic,  and  the  rainfall  is,  therefore, 
considerable  in  the  immediate  neighbourhood 
of  high  hills.  On  the  other  hand  winds  passing 
over  sandy  deserts,  continents,  &c.,  are  dry. 

The  number  of  rainy  days  increases  with  the 
distance  from  the  equator.  In  the  northern 
hemisphere  between  12°  and  43°  of  latitude  the 
average  number  of  rainy  days  in  the  year  is  78, 
while  it  is  103  between  43°  and  46°  of  latitude, 
134  between  46°  and  50°  latitude,  and  161  be- 
ween  50°  and  60°  latitude. 

Many  other  circumstances  go  to  the  determi- 
nation of  the  characters  of  the  climate  of  any 
locality — the  j^revailing  winds  and  the  exposure 
of  the  locality  to  them,  or  its  [)rotection  by  hills, 
liability  to  mists,  fogs,  &c.,  cultivation  of  the 
soil,  drainage,  &c.,  which  need  not  be  further 
considered. 

Effects  of  Climate  in  Health.— The  ef- 
fects of  excessive  heat  and  cold  upon  health, 
from  a climatic  point  of  view,  it  is  not  pos- 
sible to  state  with  certainty,  so  much  do  other 
circumstances,  such  as  those  connected  with  food, 
exercise,  humidity  of  the  air,  &c.,  influence  the 
results.  Tropical  heat  tends  to  raise  the  tem- 
perature of  the  body  of  those  coming  from 
temperate  climates,  but  the  increase  does  not 
exceed  2°  Fahrenheit,  and  this  is  in  time  dimin» 
ished  by  the  increased  action  of  the  skin.  This 
increased  activity  of  the  skin  induces  the  eru])- 
j tion  known  as  prickly  heat,  because  of  the  great 
determination  of  blood  to  tlie  skin  rendered 
iiecessary.  Breathing  is  affected,  the  res])ira- 
tions  being  lowered,  and  the  total  action  of  the 
lunfifs  being  diminished,  so  that  less  carbonic 
acid  gas  is  given  out.  This  is  doubtless  the 
result  of  lessened  combustion  going  on  in  the 
body,  since  a much  less  production  of  heat  in 
the  body  is  called  for,  and  of  the  rarefaction  of 
the  air  causing  less  oxygen  to  be  su])]>lied  from 
the  atmosphere.  The  heart-beats  are  also  dim- 
inished, it  would  appear.  Corresponding  to  the 
diminished  need  of  the  internal  production  of 
heat,  there  is  a lessened  demand  for  food,  less 
appetite,  though  an  increased  desire  for  water, 
because  of  the  need  of  liquids  to  make  good  the 
evaporation  from  the  surface.  The  digestive 
powers  are  also  diminished,  perhaps  because  of 
the  determination  of  blood  to  the  skin.  In  fact, 
general  bodily  and  mental  vigour  is  depressed 
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ill  the  case  of  persons  belonging  to  a temperate 
climate  proceeding  to  the  tropics,  though  this  is 
probably  also  a mixed  result,  dependent  not 
only  on  the  high  temperature,  but  also  on  other 
conditions  of  the  atmosphere,  such  as  diminished 
oxygen,  &c.  It  is  generally  believed  that  Euro- 
peans from  temperate  climates  “do  not  flourish 
in  countries  much  hotter,  that  is  with  a yearly 
mean  of  20°  Fahr.  higher,  as  in  many  parts  of 
India;  that  the  race  dwindles  and  finally  dies 
out ; and  therefore  that  no  acclimatisation  of 
race  occurs.  And  certainly  it  would  appear  that, 
in  India,  thei'e  is  some  evidence  to  show  that 
the  pure  race,  if  not  intermixed  with  the  native, 
does  not  reach  beyond  the  third  generation. 
Yet  it  seems  only  right  to  say,  that  so  many 
circumstances  besides  heat  and  the  other  ele- 
ments of  climate  have  been  acting  on  the  Eng- 
lish race  in  India,  that  any  conclusion  opposed 
to  acclimatisation  must  be  considered  as  based 
on  scanty  evidence.  We  have  not  gauged  on  a 
large  scale  the  effects  of  climate  pure  and  simple, 
uncomplicated  with  malaria,  bad  diet,  and  other 
influences  adverse  to  health  and  longevitv  ” 
(Parkes).  It  is  quite  cei’tain  that  the  evil  effects, 
ascribed  so  exclusively  to  the  excessive  degree 
of  heat,  have  been  largely  due  to  the  continuance 
of  food,  stimulants,  and  clothing,  suited  to  tem- 
perate regions,  but  not  adapted  to  the  hot  cli- 
mate. A distinction  is  to  be  made  between  the 
heat  due  to  the  direct  rays  of  the  sun,  the  heat 
in  the  sun,  and  the  heat  of  the  atmosphere  it- 
self, heat  in  the  shade.  The  latter  is  much 
less  easily  borne,  because  the  hot  air  contains 
usually  moisture,  and  the  same  degree  of  eva- 
poration from  the  skin  is  not  possible.  Thus  a 
sun  heat  of  120°  can  be  endured  when  a shade 
heat  of  90°  to  100°  is  overpowering. 

More  moderate  degrees  of  heat  than  that  ob- 
taining in  tropical  countries  have  similar  effects 
in  stimulating  the  skin  and  in  diminishing  ap- 
petite, respiration,  and  tissue  change,  but  to 
a lessened  extent.  Persons  who  seek  warmer 
climates,  on  account  of  weak  health,  do  not 
usually  seek  warmth  merely,  do  not  seek,  that 
is  to  say,  simply  to  avoid  cold,  but  also  to  avoid 
exposure  to  great  variations  in  temperature ; 
they  seek  to  obtain  a more  uniform  climate,  to 
get  rid  of  very  pi’onounced  currents  of  air  which 
sudden  changes  of  heat  produce.  It  is  to  be 
noticed  also  that  persons  of  weak  general  health 
require  moderate  degrees  of  heat  to  maintain 
the  normal  functions  of  body  and  mind,  and 
that  in  their  case  the  change  to  a warm  climate 
is  accompanied  by  a stimulus  to  tlie  processes 
of  life  instead  of  a depression.  In  such  persons 


the  vital  powers  are  already  so  depressed,  that  a 
degree  of  cold,  which  would  exert  only  a quick- 
ening influence  on  the  healthy  body,  almost 
paralyses  them. 

As  to  the  eflect  of  cold,  it  in  general  acts,  on 
the  healthy  body,  in  a manner  the  le verse  of 
heat,  quickening  the  circulation,  quickening  di- 
gestion, improving  the  appetite,  and  accelerat- 
ing tissue  change.  Provided  approjiriate  food 
be  forthcoming,  all  this  is  beneficial.  By  the 
healthy  and  vigorous,  excessive  cold  is  quite 
easily  borne,  being  met  by  pro2)er  food  and 
clothing.  Supplied  with  these,  the  European, 
going  from  a temperate  climate  to  the  Arctic 
regions,  can  endure  the  cold  and  maintain  his 
bodily  warmth,  while  in  a hot  climate  no  device 
may  enable  him  to  keep  cool.  It  is,  of  course, 
different  with  the  delicate,  in  whom  the  dimin- 
ished activity  of  the  skin,  by  leading  to  the 
withdi’awal  of  the  blood  to  the  deeper  organs, 
is  apt  to  occasion  or  maintain  diseased  states  of 
lungs,  kidneys,  &c. 

The  effect  of  the  degree  of  humidity  of  the 
air  in  health  depends  on  the  increased  evap- 
orating power  of  dry  air  and  the  diminished 
power  of  moist  air.  A dry  air  will  encourage 
evaporation  from  the  skin  and  lungs.  But  the 
air  may  be  so  dry,  as  in  the  case  of  the  dry 
sirocco,  that  this  becomes  excessive,  leading  to 
harshness  and  dryness  of  the  skin.  The  evap- 
orating power,  it  is  to  be  remembered,  is  to  be 
considered  not  onl}'^  in  relation  to  the  amount 
of  moisture  in  the  air  but  also  to  the  tempera- 
ture of  the  air,  for  a dry  cold  air  will  not  absorb 
so  much  moisture  as  a dry  warm  air.  In  dry 
warm  air  the  skin  is  specially  stirred  to  activity, 
because  of  the  flow  of  blood  to  it,  to  yield  fluid 
for  evaporation  for  maintaining  the  bodily  heat 
at  its  proper  level.  When  the  dry  air  is  cold, 
the  skin  is  not  so  excited,  since  the  blood  is 
directed  from  the  skin  to  the  dee])  organs  to 
prevent  loss  of  heat  from  the  surface,  and  it  is 
the  lungs  which  feel  the  stimulus.  When  the 
air  is  moist,  on  the  other  hand,  the  exhalation 
from  both  lungs  and  skin  is  lessened  and  a 
soothing  rather  than  a stimulating  influence  is 
produced.  When  the  air,  in  addition  to  being 
moist  is  warm,  depression  of  the  vital  processes 
is  the  result,  and  oppression  may  be  the  result 
of  the  difficulty  encountered  by  the  skin  of  main- 
taining the  balance  of  bodily  tempei’ature.  Moist 
heat  is  one  of  the  favourable  conditions  for  the 
growth  of  putrefactive  and  other  germs.  In 
such  circumstances  diseases  such  as  cholera,  ty- 
phoid fever,  diarrhoeas,  consumption,  flourish. 
But  when  the  air  is  at  once  moist  and  cold, 
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chillinT  of  the  surface  of  the  body  results,  be- 
cause  of  the  luoisture  aiding  the  conduction  of 
heat  from  the  body.  Colds  aud  rheumatic  af- 
fections are  likely  to  arise,  and  catarrhal  states 
of  the  air-})assages,  such  as  bronchitis,  and  of 
the  kidneys,  are  often  induced. 

Winds  are  to  be  counted  as  benehcial  or  in- 
jurious to  health  according  to  their  characters, 
moisture,  and  so  on,  and  their  force.  Complete 
absence  of  wind  is  not  healthy,  since  the  absence 
of  atmospheric  currents  means  the  want  of  due 
admixture  of  the  air,  specially  necessary  in  popu- 
lated })laces.  High  winds,  whether  hot  or  cold, 
dry  or  moist,  are  injurious  to  health.  In  Great 
Britain  the  east  winds  of  winter  and  spring, from 
their  dry  and  piercing  character,  are  powerful 
agents  in  raising  the  mortality. 

As  regards  the  pressure  of  theatmosphere, 
chaiK«-es  in  it  and  their  effects  on  health  have 

O 

been  already  referred  to  on  p.  680. 

The  Effects  of  Climate  in  Disease  will  be 
seen,  from  what  has  been  said,  to  be  a very  mixed 
problem.  It  is  not  a mere  question  of  removing 
an  invalid  from  a place  of  low  to  one  of  higher 
temperature,  or  the  reverse;  a great  many  other 
factors  enter  into  the  question.  The  effects  of 
heat,  as  we  have  seen,  cannot  be  dissociated  from 
the  effects  of  atmospheric  moisture,  nor  can  these 
be  considered  apart  from  the  effects  of  atmo- 
spheric pressure  as  it  affects,  among  other  things, 
the  quantity  of  oxygen  in  the  air.  Then  one 
cannot  afford  to  overlook  the  fact  of  the  presence 
or  absence  of  foreign  materials  in  the  air,  such 
as  dust  raised  by  winds,  materials  due  to  indus- 
tries of  the  district,  and,  of  still  more  impor- 
tance, foreign  particles  of  organized  kind  such 
as  depend  upon  the  proximity  of  marshes,  the 
drainage  of  the  soil,  the  nature  of  the  vegeta- 
tion, the  character  and  habits  of  life  of  those 
native  to  the  locality.  Still  further,  in  consider- 
ing the  effects  of  climate  in  the  treatment  of 
disease,  one  must  not  overlook  the  facilities  af- 
forded by  various  localities,  or  the  reverse,  for 
exercise,  the  probabilities  of  a great  deal  of  out- 
door life  being  pos.sible  because  of  equability  of 
climate,  and  freedom  from  violent  winds  and 
sudden  surprises  by  variation  of  temperature  or 
rapid  alternation  of  sunshine  and  rain.  Not 
only  must  the  possibilities  of  exercise  be  taken 
into  account,  but  also  inducements  to  exercise, 
because  of  the  natural  beauties  of  the  locality  or 
artificially  created  attractions.  Finally,  before 
any  invalid  decides  upon  a climate  where  he 
may  hopefully  seek  restored  health  and  renewed 
vigour,  the  possibility  of  adequate  and  suitable 
accommodation  being  readily  obtained,  with 


safety  from  risk  of  encountering  other  diseases, 
must  be  settled.  The  drainage  and  water-supply 
of  many  health  resorts  were  for  a long  time  of 
so  primitive  a description,  and  the  conditions  of 
life  of  the  inhabitants  so  careless  of  sanitary 
laws,  that  the  seeker  after  health  too  often  found 
disease,  of  a more  serious  and  debilitating  char- 
acter than  that  from  which  he  sought  relief. 
Happily  so  much  ])ublic  attention  has  of  recent 
years  been  directed  to  these  subjects  that  such 
risks  are  much  less  than  they  used  to  be,  espe- 
cially in  the  case  of  the  most  favoui’ed  health 
resorts.  So  complicated  then  is  the  influence 
which  the  climate  of  any  particular  place  may 
have  on  a person  sufi’ering  from  ill-health,  and 
so  greatly  will  the  total  effect  de])end  upon  the 
actual  condition  of  the  patient  at  the  time,  that 
it  is  very  often  impossible  to  predict  very  ex- 
actlv  what  kind  of  climate  will  suit  him,  so  that 
he  may  be  compelled  to  tx^y  one  locality  after 
another  before  finding  that  which  he  seeks. 
Moreover  the  climate  suitable  for  a patient  in 
one  phase  of  a disease  may  prove  vei’y  unsuitable 
at  another.  How  often  does  a pei’son,  suffering 
fi'om  soxne  chi'onic  disease,  who  is  in  the  habit 
of  i-egularly  visiting  some  particular  health  re- 
sort and  always  with  benefit,  suddenly  at  some 
subsequent  visit  find  that  he  is  no  longer  bene- 
fited, and  that  he  must  set  out  again  in  quest  of 
a more  congenial  climate. 

If  then  we  proceed  to  consider  what  ax’e  the 
general  I’equii’em exits  in  the  way  of  climate  that 
seem  indicated  in  the  chief  of  the  ailments  for 
which  change  is  sought,  and  the  jxrincipal  places 
where  they  are  to  be  found,  it  must  be  under- 
stood that  no  absolute  statement  can  be  made, 
and  that  each  invalid  can  have  the  question  of 
climate  settled  for  him  only  by  a very  careful 
study  of  his  own  condition  and  all  that  it  seems 
to  demand.  We  shall  begin  such  consideration 
of  climate,  as  suited  to  particular  diseases,  by 
taking  that  class  of  diseases  which  provides  pro- 
bably the  greatest  number  of  those  who  seek 
change,  namely  sufferers  from  diseases  of  the 
lungs  and  air-passages. 

Climate  suited  for  Diseases  of  Lungs  and 
Air-passages. — No  class  of  diseases  exemplifies 
more  fully  the  tx’uth  of  what  has  been  said  re- 
garding the  difficulty  of  settling  the  question  of 
suitable  climate  than  this  class.  The  require- 
ments for  such  diseases  are  a pure  air,  a tem- 
j)erature  not  subject  to  great  or  sudden  alterna- 
tions, abundance  of  sunshine,  plentiful  oppor- 
tunities for  exercise,  but  whether  it  should  be 
moist  or  dry,  bracing  and  stimulating  or  sooth- 
ing, depends  upon  the  nature  of  each  case. 
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For  Consumption  of  the  Lungs  a great 
variety  of  climate  has  been  recommended.  Dr. 
C.  T.  Williams,  a high  authority  on  the  subject, 


gives  the  following  statistics  of  consumptives 
who  passed  one  or  more  winters  out  of  England 
with  their  results: — 


Percentages. 

Sea  voyages  to  Australia,  America,  India,  China,  the  Cape  and 

West  Indies 

Very  dry  climates;  Egypt  and  Syria 

,,  ,,  Cape  and  Natal 

South  of  Europe  and  Mediterranean  Easin,  &c 

T?omft  

45  winters 
24 

13  „ 

152  patients 
18  „ 

Much  Improved 
and  Improved. 

89 

65 

58-6 

62-5 

55-56 

Worse. 

5-5 

10 

17-24 

17-1 

33-33 

Warm  Atlantic  Islands,  Madeii-a,  Teneriffe,  St.  Helena,  West 
Indies.  

70  ,, 

51  -43 

34-29 

Calm  moist  inland  temperate  climate,  Pau,  Bagneres  de  Bigorre.. 

44 

)> 

50 

45-45. 

In  this  table  the  highest  place  is  assigned  to 
sea  voyages,  and  the  next  to  dry  climates.  Moist 
warm  climates  are  the  least  beneficial,  if  not  on 
the  whole  actually  injurious.  The  cases  most 
suitable  for  a sea  voyage  are  those  in  which  the 
disease  is  in  its  early  stage,  and  it  is  the  most 
appropriate  means  of  treating  the  disease  when 
it  is  but  suspected,  when  the  tendency  exists, 
and  when  the  desire  is  to  guard  against  it  if  pos- 
sible. The  best  route  is  that  to  Australia, 
when  the  voyage  lasts  ninety  days,  which  allows 
time  for  the  patient  getting  rid  of  any  prelim- 
inary sea-sickness  and  becoming  used  to  the 
life  of  ship-board.  If,  however,  there  is  risk  of 
protracted  sea-sickness,  it  would  be  an  indica- 
tion against  the  voyage.  The  beginning  of  Oc- 
tober is  the  time  to  set  sail,  Australia  being 
reached  early  in  January,  and  the  return  voyage 
should  be  begun  not  later  than  the  close  of 
February.  The  interval  should  be  spent  in  the 
table-land  of  New  South  Wales,  or  in  Queens- 
land, or  New  Zealand,  or  in  cruising,  residence 
in  the  coast  towns  being  avoided  on  account  of 
the  heat.  The  return  may  be  made  by  the 
Suez  Canal  or  Cape  of  Good  Hope. 

Dry  inland  climates  like  those  of  Egypt  and 
South  Africa  are  preferred  where  the  marine 
stations  prove  too  stimulating,  and  tend  to  pro- 
duce undue  excitement.  The  Mediterranean 
health  resorts,  such  as  those  of  the  Riviera, 
Mentone,  San  Remo,  Cannes,  Nice,  specially 
the  two  former,  and  Algiers,  are  at  once  dry 
and  stimulating,  and  are  suitable  for  a large 
number  of  respiratory  affections.  But  acute 
cases  ought  not  to  be  sent  thither. 

British  patients,  who  can  meet  the  moderate 
expense  of  change  of  air  to  a not  too  distant 
locality,  but  whose  resources  would  be  taxed  by 
so  far  a journey  as  the  Mediterranean,  or  whose 
strength  seems  scarcely  adequate  to  the  tra- 
velling, will  find  Ventnor,  in  the  Isle  of  Wight, 
and  other  stations  in  the  south  and  south-west 
of  England,  such  as  Hastings  and  Bournemouth, 


very  suitable.  These  localities,  according  to  Dr. 
Williams,  are  to  be  preferred  to  Torquay  and 
Penzance.  Regarding  Ventnor,  Dr.  Hill  Hassall 
has  supplied  some  instructive  statistics,  dei’ived 
from  the  reports  of  the  Hospital  for  Consump- 
tion and  Diseases  of  the  Chest,  established  by 
him  there.  In  the  four  years  1870  to  1873, 
474  patients  wei’e  treated,  of  whom  122  were 
improved,  161  much  improved,  83  very  much 
improved;  28  were  restored;  34  were  in  much 
the  same  condition  as  when  they  entered;  22 
became  worse;  and  only  24  died.  In  1878,  of 
501  patients  admitted  during  the  year,  106  were 
improved;  78  became  much  better,  150  very 
much  better;  53  were  restored;  36  remained  in 
much  the  same  condition;  62  became  worse,  and 
only  16  died. 

The  treatment  of  consumption  by  a residence 
in  mountain  climates  has  of  recent  years  been 
brought  prominently  before  the  medical  pro- 
fession. While  safety  from  consumption  is  no- 
where absolute,  certain  striking  facts  have  been 
brought  forward  regarding  the  mortality  from 
consumption  among  Swiss  natives  living  regu- 
larly at  certain  levels.  Thus  in  the  case  of 
those  living  at  a level  of  from  1250  to  1650  feet 
above  the  sea,  consumption  was  the  cause  of 
10‘2  per  cent  of  the  total  deaths.  The  mortality 
at  a height  of  from  1725  to  2700  feet  was,  from 
the  same  cause,  9 '4  per  cent.  In  the  high  re- 
gions, 2700  to  4000  feet,  the  mortality  fell  to  5T 
per  cent,  while  above  5000  feet  the  disease 
totally  disaf)pears.  In  the  Upper  Engadine 
(5000  to  6000  feet),  and  at  Davos  Platz,  con- 
sumption is  said  to  be  unknown  among  those 
who  have  always  lived  there.  “Above  a height 
of  8000  feet,  in  the  Peruvian  Andes,  phthisis 
(consumption)  is  almost  unknown  among  na- 
tives; while  in  the  coa.st  lands  in  the  same 
country  it  is  common  and  rapidly  fatal.”  Now 
in  these  high  altitudes  it  is  not  warmth  that  is 
sought,  for  in  the  health  resorts  of  the  Alps  the 
temperature  is  low,  and  the  season  is  in  winter, 
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from  the  middle  of  October  to  the  end  of  March, 
the  snow  lying  on  the  ground  to  a depth  of  2 
or  3 feet  throughout  that  period.  Still,  in  the 
direct  rays  of  the  sun,  it  is  sometimes  as  warm 
as  the  midsummer  of  temperate  climates.  But 
the  air  is,  if  cold,  very  dry,  and  not  liable  to 
fluctuation;  the  sky  is  clear;  and,  owing  to  the 
bright  sunshine,  })atients  can  be  out  of  doors  for 
most  of  the  day,  as  they  could  not  be  in  lower 
localities.  The  low  temperature  of  the  air,  un- 
favourable as  it  is  to  putrefaction  and  to  the 
propagation  of  the  life  of  minute  organisms, 
has  probably  something  to  do  with  the  healthy 
influence.  Undoubtedly  another  element  in  the 
beueticial  effect  is  the  low  atmospheric  pressure 
and  consequent  diminished  density  of  the  air. 
The  effect  of  this  is  to  produce  expansion  of  the 
chest  witli  accompanying  expansion  of  the  lungs. 
The  effect  of  the  climate  of  such  altitudes  is 
stimulating,  both  on  heart  and  lungs,  and  also 
on  the  digestive  organs ; and  there  is  conse- 
quent general  improvement  of  nutrition.  Never- 
theless, all  cases  of  consumption  are  not  suited 
for  such  climates.  Many  could  not  bear  tlie 
stimulating  action  of  the  high  mountain  air. 
The  proper  cases  are  specially  those  in  the  early 
stage,  or  those  in  a later  stage,  but  not  acute, 
where  the  disease  is  not  extensive,  and  the  pa- 
tients have  a good  cii  culation  and  ai’e  able  for  a 
fair  amount  of  exercise.  Where  there  is  risk  of 
bleeding  from  the  lungs  the  case  is  not  suitable. 
In  suitable  cases  complete  arrest  of  the  disease 
is  often  obtained. 

The  chief  mountain  resorts  at  present  are  the 
Swiss  Alps,  specially  Davos  Platz,  5140  feet 
above  the  sea-level,  the  Peruvian  Andes,  Santa 
Fe  de  Bogota,  in  New  Granada,  8648  feet,  a 
climate  I’emarkable  for  equability,  being  59° 
Fahr.  in  winter  and  49°’5  in  summer,  Manitou 
Springs  (6315  feet),  Colorado  Springs  (5775 
feet),  and  Denver  (about  5000  feet),  in  the 
Rocky  Mountains. 

In  regard  to  a summer  health  resort,  the  fol- 
lowing are  the  conditions  most  suitable  for  the 
majority  of  consumptive  cases,  as  stated  by  Dr. 
Hill  Ilassall:  “The  air  should  be  dry,  cool, 
moderately  equable,  but  not  cold;  and  the  dif- 
ference between  day  and  night  tempeiature 
should  not  be  too  considerable;  the  situation 
should  be  sunny,  the  sun  neither  reaching  it  too 
late  in  the  day  nor  leaving  it  too  early,  as  is 
the  case  with  many  of  the  mountain  liealth  re- 
sorts now  in  fashion ; the  elev^ation  should  not 
be  too  great,  two,  three,  or  at  the  most  fom 
thousand  feet.  I have  known  persons  who 
have  been  sent  to  the  Engadine  suffer  greatly 


in  their  breathing,  even  in  summer,  from  the 
rarefaction  of  the  air  at  that  elevation,  the  diffi- 
culty being  further  increased  by  the  great  dif- 
ference between  the  day  and  night  temperature, 
and  the  cold  of  the  early  morning  and  after- 
noon as  contrasted  with  the  almost  tropical  mid- 
day heat.” 

In  the  lung  condition  known  as  emphysema 
(see  p.  283)  mountain  climates  are  not  to  be  re- 
commended, but  a mild  not  too  dry  resort,  if 
possible  in  the  neighbourhood  of  pine-woods. 
Arcachon,  on  the  west  coast  of  France,  is  re- 
commended. 

Bronchitis  and  other  catarrhal  affections  of 
the  respiratory  oi’gans,  throat  affections,  &c., 
require  climates  similar  to  those  already  de- 
scribed for  consumption,  with  the  exception  of 
those  of  high  altitude.  To  those  already  named 
Hyeres,  in  the  south  of  France,  may  be  added, 
and  Arcachon,  which  lies  south-west  of  Bor- 
deaux. For  chronic  bronchitis,  with  much  ex- 
pectoration, dry  climates  are  more  suitable,  while 
where  the  air -passages  are  irritable,  and  the 
expectoration  is  slight,  a more  moist  locality 
is  desired.  Of  the  latter  class  Madeira  may 
be  taken  as  typical,  which  is  noted  for  its  sootli- 
ing  effect  in  irritable  cough,  allaying  it  in  a very 
remarkable  manner.  In  relaxed  conditions  of 
the  system,  however,  with  copious  discharge,  it 
is  the  reverse  of  suitable.  The  Azores  and  the 
Canary  Islands  are  suitable  in  cases  for  which 
Madeira  is.  Teneriffe  is  the  principal  island 
of  the  latter  group,  and  Orotava,  a town  on  its 
north-western  side,  is  provided  with  better  ac- 
commodation than  the  capital,  Santa  Cruz. 
They  are  winter  resorts ; but  at  Orotava  higher 
elevations  are  accessible,  where  in  summer  the 
excessive  heat  may  be  avoided.  The  English 
watering-places,  Hastings,  Ventnor,  Torquay, 
may  also  be  found  useful. 

Asthma. — The  sufferer  from  asthma  must  in 
very  many  cases  determine  for  liimself  what 
suits  him  best.  Asthmatics  are  so  commonly 
affected  by  the  nature  of  the  vegetation,  that 
the  patient  is  often  driven  from  jdace  to  place, 
finding  one  place  suit  him  at  one  season,  and 
another  at  another  season,  according  to  the 
flowering  time  of  certain  plants.  If  the  di-sease 
has  been  contracted  in  a moist  climate,  a diy 
one  should  be  tried,  and  if  it  has  been  con- 
tracted inland,  the  sea-side  may  be  resorted  to. 
Mountain  climates  ai’e  very  often  useful;  Ma- 
deira, and  the  Canary  Islands,  Pau,  in  the  de- 
partment of  the  Lower  Pyrenees,  and  any  of 
the  climates  already  named  as  suitable  for  con- 
sumption may  be  found  to  yield  benefit.  In 
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Scotland,  Forres,  the  hydropathic  establishment 
of  which  is  situated  in  the  midst  of  a pine-wood, 
has  a high  repute  for  asthmatics. 

The  climate  suited  for  heart  affections  is 
one  rather  bracing  in  character,  moderately  dry. 
Sudden  changes  of  temperature,  cold,  and  damp, 
are  specially  to  be  avoided.  High  altitudes  are 
uusuited. 

For  diseases  of  the  kidneys  the  climate 
must  be  warm  and  dry.  The  best  for  this  pur- 
pose are  Upper  Egypt,  Bombay,  Cape  of  Good 
Hope,  the  Riviei’a,  and  in  England  Brighton, 
Folkestone,  and  Ventnor.  Mountain  climates  are 
unsuited,  and  so  are  all  moist  climates.  The  latter 
diminish  instead  of  stimulating  the  activity  of 
the  skin,  and  it  is  by  the  extra  activity  of  the 
skin  that  the  diseased  organs  are  relieved.  All 
cold  and  damp  climates,  by  chilling  the  surface 
of  the  body  and  sending  the  blood  to  the  deeper 
organs,  are  hurtful  in  such  diseases. 

Diseases  of  other  abdominal  organs  will 
find  suitable  climate  on  the  Mediterranean 
shore,  or  in  the  Lower  Engadine,  where  Tarasp 
is  specially  recommended  for  the  bilious  and  dys- 
peptic subject,  the  victim  of  chronic  dysentery, 
or  of  nervous  disorder  consequent  upon  over- 
work. St.  Moritz  in  the  Upper  Engadine  is  a 
favourite  resort  for  sufferers  from  digestive  de- 
rangements and  sluggish  circulation.  For  such 
disorders  also  the  bracing  influence  of  sea  air  is 
valuable,  such  as  may  be  obtained  in  the  health 
resorts  of  the  south  of  England,  Hastings,  and 
Ventnor,  or  on  the  Irish  coast,  Queenstown. 
The  association  of  baths  and  mineral  waters 
with  the  climatic  treatment  is  of  great  benefit 
in  all  disturbances  of  the  abdominal  organs, 
specially  such  as  are  attended  by  sluggish  liver, 
constipation,  &c,,  and  the  appropriate  baths  are 
noted  in  the  part  devoted  to  medicines.  For 
feminine  complaints  the  same  thing  is  true. 

The  climate  for  malaria  is  that  of  high  ele- 
vations, and  bracing  sea- side  resorts,  such  as 
those  of  England. 

The  climate  for  nervous  diseases  varies 
according  as  the  treatment  indicated  is  of  a 
stimulating  or  soothing  character.  Of  the  latter 
Arcachon  in  France  is  recommended  for  the 
calming  and  yet  tonic  action  of  the  pine-woods, 
and  dry  inland  climates,  such  as  those  of  Upper 
Egypt,  and  the  districts  of  Cannes  away  from 
the  sea.  Pau,  in  the  Lower  Pyrenees,  is  ad- 
vantageous because  of  its  calm  atmosphere, 
which  is  very  soothing  to  those  of  an  irritable 
temperament,  in  whom  nervous  excitability  is 
pronounced.  Hyferes  is  also  advised  in  similar 
circumstances,  Pisa  in  Tuscany,  Venice,  and 


Ischl  in  Austria.  Biarritz,  near  Bayonne,  on 
the  west  coast  of  France,  is  more  bracing  and 
exhilarating,  being  exposed  to  the  winds  and 
the  influence  of  the  Atlantic.  Also,  as  a change 
from  the  more  sedative  climates,  moderate 
mountain  climates  may  be  selected  in  summer 
Nervous  disorder,  the  result  of  overwork  and 
worry,  is  best  treated  by  a sea-voyage  and  the 
bracinsf  influence  of  the  sea-side  resorts  of  tern- 
perate  climates,  such  as  the  east  coast  of  Scot- 
land or  the  coasts  of  Ireland,  or  that  of  the 
island  of  Heligoland  in  the  German  Ocean. 

The  climate  for  scrofula  ought  to  be  one  by 
the  sea-shore,  such  as  abound  in  the  British 
Islands,  the  south  and  south-west  in  winter,  and 
the  east  in  summer;  of  the  former  Brighton, 
Isle  of  Wight,  Bournemouth,  and  in  Scotland 
Rothesay,  and  of  the  latter  Scarborough,  Lowes- 
toft, the  south  coast  of  Fife  in  Scotland,  or  by 
Stonehaven  in  Aberdeenshire.  Of  the  foreign 
resorts  Algiers,  Biarritz,  Sicily  are  the  chief. 

In  diseases  of  the  general  system  and  in 
convalescence  from  acute  disease  the  Riviera  is 
generally  selected  in  winter  and  some  more 
bracing  mountain  or  sea  air  in  summer.  In 
England  the  health  resorts  of  the  south  coast, 
and  in  Scotland  Bridge  of  Allan,  and  Rothesay 
in  Bute,  are  the  winter  resorts. 

HEALTH  RESORTS. 

We  shall  now  proceed  to  indicate  a few  of  the 
chief  features  of  some  of  the  principal  and  best 
known  health  resoi'ts,  and  any  facts  which  may 
be  of  value  to  those  in  search  of  change  of  air 
and  scene,  in  aiding  their  decision. 

Various  classifications  have  been  proposed  for 
climates.  For  instance  one  might  divide  cli- 
mates into  tropical,  temperate,  and  arctic,  a 
classification  based  on  latitude.  This  would  be 
of  little  use  in  indicating  those  suitable  in  the 
treatment  of  disease.  Dr.  Hermann  Weber 
adopts  two  great  divisions — Marine  Climates 
(Island  and  Sea-coast),  and  Inland  Climates.  He 
classifies  the  former  according  as  they  are  humid, 
or  moderately  humid,  or  dry,  and  the  latter  as 
mountain  and  lowland.  Probably  the  purpose 
of  those  who  consult  this  book  will  be  best  served 
if,  without  adopting  any  classification,  we  simply 
note  various  health  resorts  according  to  their 
geographical  position,  according  to  the  country 
to  which  they  belong. 

British  Health  Resorts. 

V/e  have  noted  that  the  winter  temperature 

of  Great  Britain  is  dependent  upon  the  warmth 
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brought  to  its  shores  by  the  Gulf-stream  and 
the  winds  blowing  from  it.  As  might  be  ex- 
pected it  is  the  west  coasts  that  benefit  to  the 
greatest  degree  by  this  influence.  The  lines  of 
equal  temperature  run  north  and  south,  not 
across  the  islands,  in  winter,  the  temperature 
all  along  the  east  coast  being  37°,  while  along 
the  west  coast  it  is  39°  and  40°  and  rises  to  42° 
and  43°  in  the  south-west  of  England.  “ Since 
the  temperature  of  the  whole  of  the  eastern 
slope  of  Great  Britain  is  the  same,  it  is  evident 
that  to  those  for  whom  a milder  winter  climate 
is  required,  a journey  southward  is  followed  by 
no  practical  advantage,  unless  directed  to  the 
west  coast.  And  as  the  temperature  on  the 
west  is  uniform  from  Shetland  to  Wales,  Scot- 
land is  as  favourable  to  weak  constitutions  dur- 
ing winter  as  any  part  of  England,  except  the 
south-west.  The  temperature  on  the  south- 
west of  England  and  Ireland  being,  however, 
4°  higher  than  the  west  of  Scotland,  the  mildest 
climates,  and  therefore  the  most  suitable  resorts 
for  invalids  who  require  a mild  climate,  are  to 
be  found  from  the  Isle  of  Wight  westward, 
round  the  Cornish  peninsula  to  the  Bristol 
Channel,  and  from  Carnsore  Point  in  Ireland 
to  Galway  Bay”  (Buchan).  This  region  is  chai'- 
acterized  by  its  mild  character  and  the  shelter 
from  the  north  and  east,  while  its  southern  ex- 
posiire  and  sea  influence  make  it  a very  suitable 
region  for  winter  resort. 

The  Isle  of  Wight  is  one  of  the  most  impor- 
tant of  the  winter  health  resorts  in  the  region 
named.  The  Undercliff,  on  the  south-east  por- 
tion of  the  island,  a landslip  which  forms  a kind 
of  terrace,  about  six  miles  long  and  half  to  three- 
quarters  of  a mile  wide,  is  the  chief  part.  It  is 
protected  from  the  north,  noi-th-east,  noidh- 
west,  west  and  south-west,  by  lofty  downs  of 
chalk  and  limestone,  so  that  it  is  open  directly 
only  to  the  south,  south-east,  and  obliquely  to 
the  south  and  south  - west.  In  this  district 
are  Bonchurch,  Ventnor,  and  St.  Lawrence. 
“ From  and  including  Bonchurch,  to  the  village 
of  St.  Lawrence  beyond  Ventnor,  we  have  the 
most  favoured  and  best  protected  portion  of  the 
Undercliff  district,  and  the  best  adapted  for  the 
winter  residence  of  the  delicate;  as  we  advance 
more  to  the  west,  the  protection  is  less  as  a 
whole,  though  undoubtedly  equal  to  that  of 
the  eastern  Undercliff,  in  many  of  the  sheltered 
little  nooks.  Moreover,  owing  to  its  elevation 
above  the  level  of  the  sea,  the  Undercliff  differs 
from  most  situations  on  our  coast,  in  being  less 
exposed  to  the  direct  and  immediate  influence 
of  the  sea-air”  (Sir  James  Clark).  Ventnor  is 


built  on  a series  of  terraces,  varying  in  elevation 
from  400  to  700  feet,  and  this  affords  a variety 
of  climatic  condition  dependent  upon  the  eleva- 
tion. The  mean  winter  temperature  of  the 
Undercliff  is  42°T4,  and  the  mean  daily  range 
10°;  the  avei'age  annual  rainfall  is  26'23  inches, 
and  the  number  of  rainy  days  144. 

The  climate  is  well  suited  for  general  condi- 
tions of  ill-health,  scrofula,  anmmia,  &c.,  in  con- 
valescence from  acute  disease,  in  chronic  catarrh 
of  the  throat  and  upper  air-passages,  and  in  cases 
where  the  tendency  to  consumption  is  feared. 
The  soil  is  dry,  and  the  place  'has  the  great  ad- 
vantage of  affording  abundant  space  for  out- 
door exercise,  amid  picturesque  scenery. 

Bournemouth,  which  is  situated  on  a bay 
at  the  south- westeni  extremity  of  Hampshire, 
is  one  of  the  most  favoured  of  English  health 
resorts.  It  is  sheltered  by  extensive  fir  plan- 
tations, growing  on  surrounding  slopes.  The 
soil  is  sandy,  and  though  this  is  of  advan- 
tage by  ra])idly  draining  off  surface  water, 
in  summer  high  winds  blow  clouds  of  it  in  a 
very  disagreeable  fashion.  Its  mean  annual 
temperature  is  49°'4,  and  it  is  blessed  with  a 
large  amount  of  sunlight,  and  out-door  exercise 
is  agreeable.  It  is  sheltered  from  the  north, 
north-east,  and  partly  from  the  east,  but  is  less 
protected  than  the  Undercliff  and  Torquay, 
though  its  temperature  is  somewhat  lower  than 
that  of  these  places,  while  its  atmosphere  is  less 
depressing.  “ There  are  two  descriptions  of  per- 
sons to  whom  this  climate  offers  great  advan- 
tages,” says  Dr.  Aitkin,  “ though  neither  may 
be  said  to  labour  under  actual  disease.  In  the 
first  place,  to  persons  who  have  long  been  resi- 
dent in  hot  climates,  and  whose  constitutions 
have,  consequently,  undergone  changes  that  ren- 
der them  peculiarly  susceptible  of  morbid  im- 
pressions, resulting  from  the  cold  and  dampness 
which  prevail  over  by  far  the  greater  part  of 
Gi’eat  Britain.  In  the  second  place,  to  the  young, 
who  either  from  hereditary  or  accidental  causes 
are  of  a weak  habit  of  body,  and  whose  tender 
and  delicate  constitutions,  though  unaffected 
with  actual  disease,  yet  are  a constant  soui’ce  of 
apprehension  and  anxiety  to  their  parents.”  It 
is  a suitable  place  specially  for  delicate,  sickly 
and  rickety  children,  to  whom  its  sands  afford 
ample  scope  for  amusement  and  exercise,  while 
it  is  not  unsuited  for  consumptive  patients  who 
are  able  to  take  a fair  amount  of  exercise.  The 
effect  of  the  exhalations  from  its  pine  plantations 
is  believed  to  be  salutary  in  lung  affections. 

Weymouth,  or  Melcombe  Regis,  also  with 
excellent  sands  and  well  protected  by  the  bay, 
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Sidmouth,  open  to  the  south  but  sheltered  from 


the  uorth,  north-west,  east,  and  partially  from  the 
north-east,  resembling  Torquay,  though  some- 
what colder.  Exmouth  and  Teignmouth,  are 
the  chief  places,  as  one  travels  westwards  from 
Bournemouth  till  Torquay  is  reached.  Sid- 
mouth, Exmouth  and  Teignmouth  are  specially 
summer  resorts,  the  last  two  being  insufficiently 
sheltered,  and  not  suited  as  climates  for  lung 
complaints  during  winter,  because  of  this  as 
well  as  because  of  a too  variable  temper- 
ature, while  their  bracing  chai’acter  makes 
them  valuable  resorts  in  summer.  Exmouth 
consists  of  an  old  town,  situated  on  a hill  and 
exposed  to  high  winds,  and  a new  town  more 
sheltered,  but  damp  from  its  proximity  to  the 
rivei'. 

Torquay  is  celebrated  for  its  mild  climate 
and  equable  temperature.  Situated  on  the  north- 
east corner  of  Torbay,  and  surrounded  by  hills, 
which  shelter  it  from  north  and  north-west 
winds  and  in  great  measure  also  from  north- 
east, and  situated  in  one  of  the  most  beautiful 
districts  of  Devon,  it  presents  to  the  invalid 
manifold  attractions.  Its  mean  winter  tem- 
perature is  44°,  higher,  according  to  Mr.  Vivian, 
than  that  of  any  other  place  in  Great  Britain ; 
its  annual  rainfall  is  28'2  inches,  and  the  aver- 
age annual  number  of  rainy  days  132.  Its 
climate  is  not  only  warm  and  mild  in  compari- 
son with  many  other  places,  but  its  characteristic 
is  dryness,  as  compared  with  other  parts  of 
South  Devon,  supposed  to  be  due  to  its  position 
between  two  streams,  the  Dart  and  the  Teign, 
which  draw  off  the  moisture,  or  to  the  lime- 
stone rocks,  or  the  elevation  of  Dartmoor.  The 
autumn  and  winter  months  are  the  least  dry. 
The  town  is  built  on  sites  of  varying  elevation, 
the  slopes  being  covered  with  villas,  and  thus, 
while  the  lower  levels  ai’e  mild  and  relaxing, 
more  bracing  atmosphere  can  be  had  within  the 
limits  of  the  town  itself.  It  is  a favourite  place 
for  persons  suffering  from  general  debility,  for 
whom  it  is  eminently  suited,  as  a winter  resort, 
and  for  consumptives,  for  whom,  however,  its 
moist  air  is  scarcely  to  be  commended  if  they  can 
seek  drier  climates,  though  it  is  recommended 
in  chronic  bronchitis,  pleurisy  and  asthma. 

Dawlish,  not  far  from  Exmouth,  is  sheltered 
from  the  uorth  and  north-west,  but  open  to  the 
east,  and  is  hence  not  a desirable  place  in  spring. 

Salcombe,  further  westwards  than  Torquay, 
is  warm  enough  to  permit  the  myrtle,  lemon, 
orange,  and  aloe,  to  flourish  naturally,  and  is 
said  to  be  the  warmest  place  on  the  south  coast. 
It  is,  however,  moist  and  relaxing,  and  the  ac- 


commodation is  restricted  and  room  for  exercise 
limited. 

Penzance,  on  the  shore  of  Mount’s  Bay,  is 
the  principal  health  station  of  the  Land’s  End 
district.  It  faces  the  east,  but  is  sheltered  from 
western  gales.  It  is  5°  warmer  in  winter  than 
London,  and  its  temperature  is  equable,  having 
a mean  daily  range  of  6°  as  contrasted  with  11° 
in  Loudon.  Its  winter  tempei'ature  is  less  cold 
by  many  degrees  than  that  of  any  other  part 
of  the  kingdom,  except  Torquay,  being  44°. 
The  winter,  however,  if  mild,  is  wet  and  the 
summer  cool  and  moist,  producing  a feeling  of 
languor  and  depression,  so  that  its  influence  is 
decidedly  sedative.  The  average  rainfall  is 
44-66  inches,  and  the  average  annual  number 
of  rainy  days  178.  “In  April  and  May  it  is 
decidedly  inferior  to  the  more  sheltered  spots 
on  the  south  coast  of  Devon,  and  to  the  Under- 
cliff” (Clark). 

Falmouth,  30  miles  eastwards,  has  a similar 
climate. 

The  Channel  Islands  possess  a moist,  equa- 
ble climate,  like  that  of  the  south-west  coast  of 
England  generally.  They  are,  however,  exposed 
to  high  winds,  and  are  subject  in  spring  to  the 
piercing  north-east  winds,  so  that  they  are 
rather  summer  than  winter  resorts.  The  climate 
is  soothing  and  relaxing,  as  all  warm  moist 
climates  are,  and  not  suitable  for  patients  who 
need  a bracing  air,  such  as  those  suffering  from 
nervous  or  physical  depression.  Eheumatism 
prevails  in  Jersey. 

The  Scilly  Islands,  42  miles  from  Penzance, 
and  25  from  Land’s  End,  possess  the  most 
equable  winter  temperature  in  the  British 
Islands,  if  not  in  all  Europe,  accoi’ding  to  Dr. 
Tripe.  The  mean  temperature  from  November 
to  March  is  47°'9,  but  the  moisture  of  the 
atmosphere  is  high. 

Brighton,  Eastbourne,  St.  Leonards  and  Has- 
tings, on  the  south-east  coast,  are  favourite  sum- 
mer resorts,  as  well  as  providing  for  suitable 
cases  a winter  climate. 

Brighton  extends  along  the  coast  for  three 
miles,  and  its  eastern  and  western  portions  differ 
considerably.  The  eastern  portion  is  dry  and 
bracing,  the  western  more  mild  and  damp.  Sir 
James  Clark  says  “delicate,  nervous  invalids 
generally  feel  better  in  the  western  part.  Those, 
on  the  other  hand,  who  suffer  from  a relaxed 
state  of  the  system  enjoy  their  health  more  fully 
in  the  eastern  district.  . . . Compared  with 
other  parts  of  the  south  coast,  the  climate  of 
Brighton  appears  to  the  greatest  advantage  in 
the  autumn  and  the  early  part  of  winter,  when 
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it  is  somewhat  milder  and  more  steady  than  that 
of  Hastings.  Accordingly  in  all  cases  in  which 
a dry  and  mild  air  proves  beneficial,  Brighton, 
during  this  period  of  the  year,  deserves  pref- 
erence over  every  other  part  of  this  coast.  In 
the  spring,  on  the  other  hand,  owing  to  its  ex- 
posure to  the  north-easterly  winds,  the  climate 
is  cold,  harsh,  and  irritating  to  delicate  consti- 
tutions. At  this  season,  therefore,  sensitive  in- 
valids generally,  and  more  especially  persons 
with  delicate  chests,  should  avoid  Brighton.” 
In  summer  it  is  a most  attractive  sea-side  resort. 
The  summer  season  is  from  June  to  the  middle 
of  October.  March,  April,  and  May  are  the 
worst  months  for  invalids,  so  that  from  October 
to  March  is  the  appropriate  winter  season. 

Hastings  and  with  it  St.  Leonards  are 
suitable  for  the  consumptive  to  an  extent  re- 
sembling the  Underclift'  of  the  Isle  of  Wight. 
They  are  sheltered  by  tall  cliffs,  300  to  600 
feet  in  height,  from  the  north,  north-east, 
and  north-west,  less  so  from  the  east,  the  ex- 
posure being  thus  south  and  south-west.  Has- 
tings is  more  soft  and  sheltered  than  St.  Leo- 
nards. The  lower  parts  of  the  town  are  more 
under  shelter  than  the  higher,  and  therefore 
warmer.  From  the  beginning  of  November  to 
the  end  of  March  is  the  appropriate  season,  dur- 
ing which  the  mean  temperature  is  41° '4.  The 
soil  is  dry,  sand  overlying  clay.  Of  Hastings 
Sir  James  Clark  says:  “As  might  be  expected 
from  its  low  and  sheltered  situation,  it  afibrds 

I 

a favourable  residence  generally  to  invalids  la- 
bouring under  diseases  of  the  chest;  hence  deli- 
cate persons,  who  require  to  avoid  exposure  to 
the  north-east  winds,  may  pass  tlie  cold  season 
here  with  advantage.  But  in  recommending 
Hastings  as  a residence  in  such  cases,  it  will  be 
necessary  to  take  into  consideration  the  full  in- 
fluence of  the  sea-air;  for,  owing  to  the  close  i 
manner  in  which  this  place  is  hemmed  in  on 
the  sea  by  steep  and  high  cliffs,  it  has  an  atmo- 
sphere more  completely  marine  than  almost  any 
other  part  of  this  coast,  with  the  exception  of 
St.  Leonards.  Judging  from  my  own  experi- 
ence, I should  say  that  the  climate  of  Ha.stings 
is  unfavourable  in  nervous  complaints,  more 
especially  in  nervous  headaches,  connected  with, 
or  entirely  dependent  upon,  an  irritable  condi- 
tion of  the  digestive  organs,  and  also  in  cases 
where  a disposition  to  apoplexy  and  epilepsy 
has  been  manifested.  But  it  will  be  understood 
from  what  has  been  already  stated  respecting 
the  topographical  relations  of  Hastings,  that 
this  effect  of  its  climate  is  chiefly  experienced 
in  the  lower  and  more  confined  parts — nor  is 
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such  an  effect  peculiar  to  this  place,  it  is  com- 
mon, I believe,  to  all  places  similarly  situated. 
The  class  of  persons  alluded  to,  if  induced  to  re- 
side for  any  length  of  time  at  Hastings,  should 
avoid  the  more  confined  situations  below  the 
cliff,  and  rather  seek  such  quarters  as  are  more 
open  and  elevated,  yet  in  some  degree  protected 
from  north  and  north-east  winds.  These  remarks 
on  the  climate  of  Hastings  apply  to  it  as  a win- 
ter residence;  as  a summer  residence  the  more 
open  and  exposed  situations  should  be  sought, 
and  for  many  persons  the  high  grounds  behind 
Hastings  would  be  preferable  to  the  lower  situa- 
tions close  to  the  shore.”  Dr.  Hermann  Weber 
says  of  it  that  as  a winter  climate  it  is  less  suit- 
able for  those  requiring  shelter,  warmth,  and 
a humid  and  equable  atmosphere,  but  cases  of 
atonic  gout  and  rheumatism,  and  atonic  catarrh 
of  the  mucous  membranes,  and  tendency  to  colds 
from  weakness,  and  atony  (weakness)  of  the 
skin  are  generally  benefited  during  the  months 
of  October  to  February.  St.  Leonards  is  not 
so  warm  for  a winter  residence;  it  is  more 
blowy,  more  exposed  to  the  east,  less  equable 
and  more  bracing.  At  both  there  is  an  excel- 
lent beach  for  sea-bathing,  very  bright,  attrac- 
tive, and  bracing  for  children.  Both  places  have 
the  supreme  advantage  of  offering  to  the  visi- 
tor every  kind  of  accommodation,  convenience, 
amusement,  and  luxury. 

The  health  stations  situated  farther  to  the 
east,  Hythe,  Sandgate,  Folkestone,  Dover, 
Ramsgate,  Margate,  are  more  suited  for  sum- 
mer residences,  and  need  not  be  considered  here. 

The  east  coast  of  England,  like  the  east 
coast  of  Scotland,  possesses  many  admirable 
watering-places,  whose  bracing  tonic  air  is  em- 
inently fitted  for  the  tired-out  man  of  business 
or  literary  worker. 

Yarmouth  in  Norfolk,  Lowesioft  in  Suffolk, 
Scarborough  and  Whitby,  Redcar  and  Salt- 
burn  in  Yorkshire,  are  examples. 

On  the  west  coast  of  England  Bude,  on  the 
north  coast  of  Cornwall,  Barnstaple  and  Ilfra- 
combe on  the  North  Devon  coast,  are  examples 
of  watering-places,  not  qiiite  suited  for  winter 
residence  for  invalids  because  of  their  exposure, 
and  not  too  bracing  in  summer. 

The  Welsh  watering-places,  Aberystwith, 
Barmouth,  Beaumaris  on  Anglesea,  and  Llan- 
dudno, all  partake  of  the  same  general  characters, 
mild  and  humid,  and  they  are  all  exposed  to  the 
westerly  winds,  except  the  last,  which  is  shel- 
tered by  the  Great  Orme’s  Head  from  the  west, 
north-west,  and  north,  and  by  another  and  a 
lower  range  from  the  south  and  south-east.  It 
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is  a possible  health  resort  for  those  who  can  en- 
dure some  amount  of  wind. 

Southport,  New  Brighton,  Blackpool,  on 
the  north-west  coast  of  England,  are  excellent 
summer  seaside  resorts. 

The  Isle  of  Man,  Dr.  Weber  says,  deserves 
to  be  more  appreciated.  Its  summer  climate  is 
more  bracing  than  that  of  any  locality  near  the 
western  coast,  and  the  sea-bathing  is  very  good. 

Scotland  possesses  two  chief  winter  health 
resorts,  Rothesay  and  Bridge  of  Allan. 

Rothesay  is  situated  on  the  Island  of  Bute, 
which  is  18  miles  long  and  4 to  6 bi’oad.  It  is 
surrounded  on  all  sides  by  hills  of  the  opposite 
coasts.  Its  temperature  never  falls  low  in 
winter  nor  rises  high  in  summer,  but  its  climate, 
though  mild  and  equable,  is  very  humid.  It 
is  excellently  suited  in  the  winter  and  spring 
months  for  the  invalid  who  desires  shelter  from 
the  cold  of  the  season,  but  is  not  suffei’ing  from 
any  particular  disease ; but  it  is  too  depressing 
and  relaxing  in  summer  for  most  people.  “ Every 
part  of  Bute  is  not  equally  mild  during  winter. 
The  eastern  is  much  milder  than  the  northern 
coast,  owing  to  its  being  in  some  measure  pro- 
tected from  the  influence  of  the  north  wind. 
The  climate  of  this  island  may  be  styled  as  mild 
and  equable,  but  rather  humid.  It  resembles 
in  character  that  of  the  south-west  of  England 
and  France,  and  of  the  Channel  Islands,  though 
it  is  considerably  less  warm  than  any  of  these. 
As  a winter  residence  for  invalids  it  holds  out 
considerable  advantages  to  that  class  only  for 
whom  a soft,  equable,  but  rather  humid  atmo- 
sphere, is  indicated.”  Anyone  with  chest  affec- 
tions should  not  try  it  unless  under  medical 
advice.  The  accommodation  and  bathing  fa- 
cilities are  all  that  could  be  wished. 

Bridge  of  Allan,  within  a short  distance  of 
Stirling,  is  built  on  sloping  ground  well  wooded, 
which  protects  it  from  the  east  wind.  “ From 
its  sheltered  position,  the  east  wind  passes  over 
it  at  a reduced  rate  and  force,  and  there  being 
consequently  less  evaporation,  our  bodies  are 
deprived  of  less  heat,  and  thus  the  sensation  of 
greater  warmth  which  we  feel  is  a reality. 
Again,  being  built  on  rising  ground,  the  cold 
air  flows  down  to  the  valley  below  it,  so  that 
excessive  cold  rarely  occurs”  (Buchan).  The 
climate  of  Bridge  of  Allan  is  suited  for  the  same 
class  of  cases  as  Rothesay. 

If  Scotland  is  poor  in  winter  health  resorts, 
“the  whole  land  Hrae  Maiden  Kirk  to  John-o’- 
Groats,’  is  itself  one  great  health  resort  for 
summer,  when  from  early  June  to  the  late  days 
of  October,  the  stream  of  tourists  pours  unceas- 


ingly by  glens  and  mountains,  by  lakes  and 
rivers,  such  as  few  lands  can  excel  for  beauty.” 
All  along  the  east  coast  are  to  be  found  watering- 
places,  unrivalled  for  their  facilities  for  sea- 
bathing because  of  the  long  stretches  of  sandy 
shore,  affording  a bracing  invigorating  climate, 
though  practically  unsheltered  from  the  winds. 
North  Berwick  on  the  southern  shore  of  the 
Firth  of  Forth,  Elie  on  the  opposite  coast,  St. 
Andrews  on  the  north-east  coast  of  Fife,  and 
the  shores  of  Aberdeenshire  are  examples  of 
seaside  resorts  of  a stimulating  and  innerving 
character. 

The  west  coast  of  Scotland  is  less  bracing  in 
summer,  but  is  cooler  and  is  more  humid. 

Of  the  health  resorts  of  Ireland  Queenstown, 
on  the  southern  portion  of  the  Island  of  Cove, 
in  Cork  Harbour,  is  suitable  in  winter  under 
the  same  conditions  that  make  the  winter  re- 
sorts of  the  southern  coast  of  England  advisa- 
ble. It  has  a very  mild  and  equable  climate, 
has  a southern  exposure,  but  is  sheltered  from 
the  north.  Its  mean  winter  temperature  is 
44° 'SI,  and  spring  50°T7.  It  is  not  suitable  for 
anyone  to  whom  a moist  somewhat  relaxing 
climate  might  prove  injurious.  In  asthma  and 
chronic  bronchitis,  with  irritable  cough,  it  has 
been  I’ecommended ; but  it  is  too  moist,  as  a 
rule,  for  consumptive  patients. 

Glengariff,  off  Bantry  Bay,  is  of  similar 
characters  and  of  much  natural  beauty. 

In  general  it  may  be  said  of  Irish  as  it  is  said 
of  the  most  of  the  British  seaside  resorts  that 
their  equability  of  temperature,  their  relative 
warmth — a feature,  as  already  pointed  out,  of  all 
climates,  whose  dominating  influence  is  the 
ocean — make  them  useful  to  those  who  do  not 
require  special  protection;  but  that  their  high 
degree  of  moisture  I’ender  them  unsuitable  in 
serious  lung  and  kidney  affections  specially,  as 
well  as  in  rheumatic  and  gouty  conditions.  In 
scrofulous  conditions,  in  convalescence  from 
acute  diseases  and  from  surgical  operations,  and 
in  persons  in  the  enjoyment  of  fairly  good  con- 
stitutions, but  suffering  from  overwork  and 
strain,  whether  mental  or  physical,  with  fair 
digestive  power  and  not  liable  to  nervous  irrita- 
bility, they  are  to  be  recommended.  The  eastern 
coasts,  it  may  be  accepted  as  a general  rule,  are 
drier  and  colder,  and  the  western  warmer  and 
more  moist,  but  with  a duller  atmosphere.  It 
is  only  on  the  western  portion  of  the  south 
coast  of  England  that  there  are  to  be  found 
climates  with  fairly  dry  atmosphere. 

Another  marked  point  of  contrast  between 
them  and  the  health  resorts  of  the  Mediter- 
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ranean,  considered  in  the  succeeding  paragraphs, 
is  the  large  number  of  rainy  days  they  have 
annually,  and  the  distribution  of  the  rainfall 
throughout  the  whole  year,  so  that  days  without 
rain  cannot  be  reckoned  on.  Then  the  number 
of  hours  during  which  the  rain  continues  on 
each  day  is  more  than  in  the  more  favoured 
southern  climates.  This  is  illustrated  in  the 
next  paragraphs  more  fully. 

Mediterranean  Health  Resorts. 

The  Western  Riviera.— In  the  following 
paragraphs  we  shall  consider  very  briefly  only 
the  best  known  of  the  health  resorts  of  the 
northern  shores  of  the  Mediterranean.  The 
chief  of  these  are  Hy^res,  Cannes,  Nice,  Monaco, 
Mentone,  San  Remo,  the  group  which  belongs 
to  the  district  known  as  the  Western  Riviera. 

The  orreat  characteristic  of  these  localities 

O 

is  warmth  accompanied  by  moderate  dryness. 
They  are  more  or  less  completely  sheltered  from 
northerly  winds  by  the  mountain  chains  of  the 
Maritime  Alps,  though  the  different  parts  of 
the  district  vary  in  this  respect,  according  to 
their  proximity  to  gorges  and  valleys  in  the 
mountains,  down  which  the  cold  winds  may 
sweep.  The  soil  is  dry,  the  higher  mountains 
being  limestone.  The  mean  annual  temperature 
is  about  60""  Fahrenheit,  Mentone  being  60°'93, 
San  Remo  60°T3,  and  Cannes  59°’9.  Now  that 
of  the  Undercliff,  Isle  of  Wight,  is  nearly  9°  less, 
and  Bournemouth  fully  11°.  Tlie  mean  winter 
temperature  is  48°'98  in  Mentone,  7°  higher 
than  that  of  the  Undercliff.  The  thermometer 
rarely  falls  below  29°  or  30°  at  night.  The 
temperature  in  the  sun  is  very  great,  but,  not- 
withstanding, the  daily  range  of  temperature  is 
comparatively  small,  being  on  a mean  between 
9®and  10°,  for  San  Remo  it  is  given  as  9°‘22.  This 
is  in  consequence  of  three  circumstances:  first, 
the  Mediterranean  Sea,  which  equalizes  the 
temperature,  the  explanation  of  which  is  given 
on  p.  770;  second,  the  sea  breeze  which  prevails 
throughout  the  day,  and  thus  cools  the  atmos- 
phere at  its  hottest  period;  and  third,  the  prox- 
imity of  the  mountains,  which  absorb  the  heat 
during  the  day,  and  radiate  it  at  night  upon  the 
district,  acting,  as  it  has  been  said,  like  a warm- 
ing plate  to  the  shore.  The  number  of  sunny 
days  is  five  times  greater  than  in  London.  In 
Mentone,  according  to  one  authority,  they 
averaged  214  in  the  year,  45'7  being  partly 
sunshiny,  24'8  cloudy,  and  80-8  rainy.  Fog  and 
mist  are  rare.  The  rain  falls  chiefly  in  Septem- 
ber, October,  and  March.  The  number  of  rainy 
days  per  year  of  the  chief  resorts  of  the  Riviera, 


and  their  contrast  with  other  well-known  places, 
are  given  by  Dr.  Hassall  as  follows: — 


San  Remo 

Mentone 

Nice 

Cannes 

Hyferes 

Pa.n  

48 

80 

70  or  60 

70 

63 

119 

Malaga 

40 

Madeira 

88 

Ventnor 

174-6 

Bournemouth 

156-3 

Torquay 

200 

The  atmospheric  moisture  is  over  20  degrees 
less  than  in  London,  and  it  is  the  comparative 
dryness  of  the  air  that  is  one  of  the  chief  features 
of  this  district.  The  district  is-  protected  from 
the  direct  impact  of  the  north  winds  by  the 
mountain  barrier.  Nevertheless  it  is  to  their 
cold  and  dry  characters  that  are  attributed  the 
clearness  of  the  atmosphere  and  brilliance  of 
sunshine.  The  wind  which  plagues  these 
Mediterranean  shores  is  the  north-west  or 
“Mistral.”  “It  is  a steady  violent  north-west 
wind  which  blows  from  France  down  on  the 
Gulf  of  Lyons.  It  is  immediately  caused  by  the 
low  atmospheric  pressure  in  the  Gulf  of  Lyons, 
as  compared  with  the  pressure  to  the  north,  and 
is  most  severe  when  at  the  same  time  very  high 
pressures  occur  from  France  northwards  towards 
the  Arctic  regions,”  which  draw  over  the  north- 
ern shores  of  the  Mediterranean  the  polar  cur- 
rent in  its  full  strength,  which  becomes  still 
colder  and  drier  in  crossing  the  Alps  in  its 
southward  course.  Such  is  Dr.  Buchan’s  ex- 
planation. This  wind  is  felt  less  at  San  Remo 
than  at  Cannes  and  Nice.  While  sheltered  to 
the  north,  the  Riviera  is  open  to  the  south  and 
south-west  winds.  It  is  to  these  that  rain  is 
due,  bearing  moisture  as  they  do  from  the  At- 
lantic as  well  as  the  Mediterranean.  The  south- 
east wind  from  the  African  deserts,  as  it  strikes 
the  southern  coasts  of  Italy,  is  the  Sirocco.  Hot 
from  the  desert,  but  having  swept  up  moisture 
from  the  sea,  it  comes  as  an  exhausting  wind. 
“ It  is  the  plague  of  the  two  Sicilies;  and  while 
it  lasts,  a haze  obscures  the  atmosphere,  and  so 
great  is  the  fatigue  which  it  occasions  that  the 
streets  of  Palermo  become  quite  deserted.”  Be- 
fore it  reaches  the  Riviera,  however,  it  is  cooled, 
and  deprived  of  much  of  its  evil  influence,  by 
the  Italian  mountains,  but  it  is  still  felt  some- 
times as  very  warm  and  enervating.  The  mis- 
tral blows  principally  in  March  but  occasionally 
also  in  winter  and  spring.  The  sirocco  “blows 
only  now  and  then  for  some  days,  and  is  then 
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ulmost  always  followed  by  heavy  rain.”  The 
north-east  wind  is  felt  at  the  Eastern  Riviera 
more  than  at  the  Western  and  is  cold  and  biting. 

As  regards  the  most  suitable  period  of  the 
year  for  this  climate,  we  quote  the  following 
from  Dr.  Hassall,  who  takes  San  Remo  as  a 
type  of  the  district,  and  speaks  R'om  his  own 
experience:  First,  I recommend  the  intending 

visitor  not  to  delay  his  departure  from  England 
too  long,  lest  he  take  cold  and  his  health  be  in- 
jured, but  to  leave  it  by  the  1st  of  October,  even 
if  he  do  not  come  straight  to  San  Remo,  but 
spend  a few  days  on  the  way ; reaching  it  not 
later  than  the  middle  of  the  month,  by  which 
time  the  autumnal  rains  will  usually  be  over 
and  a period  of  dry  and  fine  weather  be  ex- 
pected. With  regard  to  departure,  this  should 
be  postponed  as  long  as  possible,  and  it  should 
certainly  not  take  place  earlier  thau  the  middle 
or  better  still  the  end  of  May.  The  weather 
during  the  spring  and  early  summer  is  usually 
most  beautiful  and  enjoyable,  being  by  no  means 
hot.  It  is  in  the  spring  months  that  the  patient 
usually  derives  the  gi’eatest  amount  of  benefit 
from  his  sojourn  abroad;  it  is  then  that  the 
weather  becomes  fine,  bright  and  warm,  and 
the  days  long,  so  that  he  can  be  constantly  out 
of  doors  with  advantage ; it  is  then  that  ail 
nature  awakes  with  renewed  life,  and  the  earth, 
the  hills  and  mountains  become  clothed  with 
new  beauties,  imparting  endless  pleasure  to  the 
invalid  in  his  walks  and  excursions.” 

It  is  also  advised  that  the  health  seeker  should 
not  return  directly  home,  but  should  spend  not 
less  than  a month  on  the  way,  among  Swiss  re- 
sorts for  example. 

There  are  certain  circumstances  that  must 
not  be  forgotten  by  the  invalid  at  the  Riviera, 
if  he  is  to  derive  full  benefit  from  his  residence 
there.  The  temperature  in  the  sun  and  that  in 
the  shade  differ  very  considerably.  The  tem- 
perature in  a room  exposed  to  the  north  is 
during  the  day  several  degrees  colder  than  one 
with  a southern  exposure,  specially  if  the  direct 
rays  of  the  sun  are  beating  upon  the  latter. 
For  while  the  shade  temperature  during  the 
winter  months  is  55°'9,  that  in  the  sun  may  be 
as  high  as  128°‘9  Fahrenheit.  Invalids  may 
require  then  to  take  the  precaution  of  having  a 
room  with  a southern  exposure  in  winter.  Then 
with  the  setting  of  the  sun  the  earth  speedily 
begins  to  cool,  and  there  is  a sudden  change  in 
the  temperature,  and  the  nights  are  sometimes 
very  cold.  Exposure  at  night  must,  therefore, 
be  avoided,  the  invalid  systematically  returning 
home  sometime  before  sunset.  In  view  also  of 


sudden  alternations  of  temperature  during  the 
day  precautions  should  be  taken.  “ Invalids 
should  be  warmly  clad,  wearing  in  fact  very 
much  the  same  winter  clothes  they  would  do  if 
in  England,  tlie  object  being  to  keep  themselves 
as  far  as  possible  comfortably  warm,  even  to  the 
hands  and  feet.  It  is  very  advisable  that  they 
should  carry  with  them,  when  out  of  doors,  an 
extra  coat  or  shawl,  which  even  in  the  house  it 
is  often  requisite  to  wear.  The  San  Rernese, 
and  indeed  it  may  be  said  Italians  on  this  coast 
generally,  very  commonly  carry  a second  coat, 
in  readiness  to  put  on,  should  the  weather  be- 
come suddenly  chilly;  and  it  is  by  no  means 
uncommon  to  see  men  wrapped  up  in  shawls, 
much  in  the  same  way  as  women.  It  is  impos- 
sible to  be  too  cai’eful  in  this  respect.”  “ Inva- 
lids, especially  if  suffering  from  chest  affection, 
should  not  go  out  when  the  air  is  damp,  when 
it  rains,  or  when  strong  cold  or  damp  winds  are 
blowing.  They  should  be  most  careful  about 
sitting  out  of  doox's;  they  must  only  do  so  when 
the  sun  is  shining  aud  they  ai’e  themselves 
placed  in  some  warm  and  sheltered  situation. 
If  a suitable  locality  be  chosen  they  can  often 
bask  in  the  sunshine  dixi’ing  the  winter  for 
hours  together.  It  is  advisable  always  to  be 
pi’ovided  with  a sunshade,  as,  if  the  powei’ful 
I’ays  of  the  sun  are  allowed  to  fall  directly  on 
the  head,  they  frequently  give  rise  to  trouble- 
some headaches  of  a coixgestive  chai’acter.  Over- 
fatigue should  be  scrupulously  avoided;  no  long 
excui'sions  undertaken,  and  above  all,  if  the 
lungs  be  affected,  climbing  up  the  hills  and 
ixiountains  should  be  absolutely  forbidden. 
Much  mischief  occasionally  ensues  from  a 
neglect  of  these  precautions.” 

We  coixclude  these  considei’ations  of  the 
genei’al  features  of  this  district,  by  ixoting  what 
is  the  kind  of  disease  for  which  the  climate  is 
most  suitable.  It  is  eminently  suited  for  that 
class  of  invalids,  who,  without  actual  organic 
disease,  are  yet  broken  down  in  health  fi'om 
overwork  or  sti’ain.  The  di-yness  which  accom- 
panies its  warmth,  as  well  as  the  effect  of  the 
sea  air  and  the  bright  sunsliine,  make  it  tonic 
bracing  and  stimulating,  just  such  qualities  as 
ax’e  desired  in  the  class  of  cases  named.  Diges- 
tion is  improved ; aixd  the  pi’ocesses  of  tissue 
chaixge  and  repair  are  quickened.  The  skin 
and  circulation  are  also  stimulated.  Those  same 
qualities  indicate  the  beixefits  likely  to  be  de- 
rived by  those  recovering  from  acute  disease, 
by  the  aged  and  those  too  rapidly  aging.  Deli- 
cate children  are  also  suitable  patients,  especially 
those  constitutionally  so,  from  scrofula  or  similar 
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diseases  of  bad  nutrition.  Lung  affections,  of 
the  consumptive  kind,  or  of  the  bronchial  variety , 
if  not  acute,  are  likely  to  improve  with  a suffi- 
ciently prolonged  residence.  But  for  some  such 
cases  the  climate  may  be  too  bracing,  for  others, 
and  this  is  more  likely,  it  may  not  be  sufficiently 
so.  Each  patient’s  own  particular  condition 
must  be  the  indication  of  its  suitability  or  other- 
wise. Consumption  with  a tendency  to  inflam- 
matory action  is  deemed  unsuited  for  treatment 
here,  while  the  air  is  not  sufficiently  moist  for 
nervous  asthma.  Digestive  troubles,  and  dis- 
orders of  the  urinary  and  sexual  organs  may  be 
aided  in  removal  by  the  Eiviera  climate,  but 
there  are  other  much  more  suitable  places,  in 
which  climatic  treatment  is  combined  with 
treatment  by  baths  and  mineral  waters.  It  is 
not  recommended  in  cases  of  heart  disease  nor 
for  persons  of  a full  habit  of  body,  nor  for  those 
suffering  from  diseases  of  the  nervous  system. 

We  shall  now  note  a few  of  the  leading  fea- 
tures  of  the  chief  resorts  already  discussed  in 
their  general  features,  noting  any  differences 
existing  between  them. 

San  Remo,  situated  on  the  Gulf  of  Genoa, 
is  the  typical  place  of  the  Riviera.  Sixteen 
miles  to  the  westwards  is  Mentone,  15  miles 
farther  west  is  Nice,  and  Genoa  is  85  miles 
farther  east.  It  lies  in  a bay  four  miles 
broad,  and  is  protected  by  an  amphitheatre  of 
mountain,  rising  gradually  behind  it  from  a 
height  of  500  to  nearly  4000  feet,  the  nearer 
ones  being  wooded  with  firs.  East  and  west 
the  promontories  of  the  bay  shelter  it,  and,  un- 
like Mentone,  it  has  within  the  circle  of  its  hills 
no  gorge  or  valley  down  which  the  north  wind 
may  sweep.  It  is  more  protected  from  the 
mistral  than  Cannes  or  towns  farther  to  the 
west.  The  town  contains  16,000  inhabitants. 
Corsica  lies  80  miles  to  the  south-east.  The 
western  part  of  the  town  stands  on  a higher 
elevation  than  the  eastern  and  is  nearer  the  sea, 
being  consequently  more  bracing.  Groves  of 
olives  shelter  its  lower  levels.  It  is  warmer 
than  Nice  or  Cannes,  though  its  annual  tem- 
perature is  slightly  lower  than  that  of  Mentone, 
from  which  latter,  however,  it  does  not  materi- 
ally differ;  while  its  rainy  days,  as  shown  on 
p.  790,  are  fewer.  “ Its  climate,”  says  Dr.  Rose, 
“ is  intermediate  between  the  east  and  west 
ends  of  Mentone,  not  so  warm  as  the  former 
and  more  sheltered  than  the  latter,  the  air  being 
also  more  soothing  than  at  Canne.s,  Nice,  and 
Mentone.  This  depends  on  the  fact  that  the 
ground  is  covered  to  the  water’s  edge  with 
orange,  lemon,  and  olive  trees,  thus  preventing 


too  rapid  evaporation,  and  the  soil,  being  prin- 
cipally clay,  prevents  the  rain  percolating 
through  so  rapidly  as  it  would  in  sandy  and 
gravelly  soil.”  It  has  been  noted  that  this 
soothing  character  of  the  San  Remo  air  is  in 
contrast  with  the  more  stimulating  effects  of 
the  atmosphere  of  Nice,  as  shown  by  a tendency 
of  the  latter  to  produce  sleeplessness,  whereas 
in  San  Remo  the  air  did  not  have  this  effect, 
“ being  tonic  without  being  excitant,  exhilarat- 
ing and  yet  soothing.”  There  is  plenty  of 
variety  for  walks  and  excumions,  and  the  inva- 
lid who  cannot  venture  far  may  exercise,  shel- 
tered by  the  orange  groves. 

Mentone,  a town  of  5000  inhabitants,  is 
situated  in  the  centre  of  a bay,  about  4 miles 
wide,  which  is  divided  into  an  eastern  and 
western  portion  by  a projecting  spur.  The 
eastern  portion  is  completely  protected  by  the 
mountains  which  rise  abruptly  without  break, 
and  shelter  it  from  the  north,  north-east,  and 
north-west,  while  it  is  open  to  the  south  and 
south-east.  The  mountains  behind  the  western 
portion  are  farther  removed  and  are  interrupted 
by  valleys,  through  which  the  wind  sometimes 
rushes  with  violence,  and  through  which  the 
mistral  may  find  entrance,  though  modified  by 
the  mountains.  The  eastern  bay  is  thus  warmer 
than  the  western,  but  is  rather  restricted  for 
exercise,  while  the  western  bay  has  ])lenty  of 
space  for  exercise  in  parts  well  sheltered  for 
the  invalid.  The  difference  of  temperature  be- 
tween the  two  bays  is  so  marked,  that  invalids 
residing  in  the  eastern  bay  are  advised  not  to 
pass  the  limits  of  that  bay  in  the  cold  days  of 
winter.  Its  mean  winter  temperature  is  be- 
tween 48°‘5  and  49°‘5.  The  climate  of  Mentone 
“is  warm,  very  dry,  and  stimulating;  it  is  also 
very  equable,  being  much  less  liable  to  sudden 
changes  of  temperature  than  Nice  or  Cannes. 
There  is  a want  of  circulation  in  the  atmosphere, 
particularly  in  the  eastern  bay ; and  a close 
proximity  of  most  of  the  houses  to  the  sea 
subjects  patients  too  much  to  the  noise  and 
stimulating  effects  of  that  element.”  But  it  is 
these  qualities  of  the  eastern  bay  that  make  it 
very  suitable  for  some  kinds  of  consumptive 
patients. 

Monaco  lies  between  Nice  and  Mentone,  10 
miles  from  the  former  and  5 from  the  latter, 
on  an  elevated  promontory.  Just  beyond  it  is 
the  Casino  of  Monte  Carlo.  The  lower  town  of 
Monaco  is  well  protected  on  its  westward  side. 

Nice  is  a town  of  over  40,000  inhabitants.  It 
is  not  nearly  so  well  protected  by  the  Alps  as 
any  of  the  towns  already  named,  because  of  its 
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distance  from  them  and  their  lower  elevation. 
Of  it  Dr.  Hassall  says:  “It  is  insufficiently  pro- 
tected by  its  beautiful  encircling  mountains, 
especially  from  the  north-east  and  not  th- west 
winds;  when  these  blow,  the  city  is  liable  to 
sudden  and  great  changes  of  temperature; 
changes  which  are  somewhat  dangerous  even  to 
those  in  health,  and  positively  injurious  to  ])er- 
sons  suffering  from  lung  disease.  Were  Nice 
better  protected  from  objectionable  winds,  the 
climate  woidd  be  nearly  equal  to  that  of  the 
most  favoured  of  the  health  resorts  of  the 
Western  Riviera.  Like  that  of  the  Riviera 
generally,  it  is,  even  in  winter,  bright  sunny 
dry  and  stimulating.  The  average  annual  tem- 
perature is  59°-48,  and  the  three  months’  winter 
temperature  47°’82 ; it  is,  therefore,  colder  than 
either  San  Remo  or  Mentone ; the  rainfall 
amounts  to  25  inches,  and  the  number  of  rainy 
days  according  to  De  Valcourt  to  70,  being 
greater  than  all  the  other  towns  of  the  Riviera, 
with  the  exception  of  Mentone.  Although, 
therefore,  the  climate  of  Nice  is  at  times  trying 
and  treacherous,  and  hence  unsuited  to  most 
invalids,  there  are  yet  some  who  derive  benefit 
from  its  stimulating  and  bracing  qualities ; as 
those  suffering  from  simple  debility,  atonic 
dyspepsia,  and  scrofulous  aftections.  For  some 
aged  people  it  also  affords  a good  winter  retreat, 
provided  they  are  on  their  guard  and  conform 
to  the  exigencies  of  the  climate.”  And  Dr. 
Walshe  says  that  in  no  stage,  in  no  degree,  and 
in  no  form  of  tuberculization  of  the  lungs,  and 
no  matter  what  be  the  temperament  of  the 
patient,  is  Nice  proper  a safe  winter  resort. 

Cannes,  strictly  speaking,  is  beyond  the 
limits  of  the  Western  Riviera.  It  is  a town  of 
about  14,000  inhabitants,  situated  on  the  Bay 
of  Napoule,  on  its  eastern  side.  Nice  lies 
19  miles  to  the  east  of  it.  It  is  sheltered  on 
the  west  by  the  Esterel  Mountains,  while  Cape 
Croisette  protects  it  on  the  east,  and  on  the 
north,  north-east  and  north-west,  it  is  sheltered 
by  slopes  of  the  Maritime  Alps.  They  are, 
however,  too  distant  and  too  low  to  make  the 
shelter  complete,  and  the  north-west  wind — the 
mistral — is  a greater  plague  at  Cannes  than  at 
the  other  chief  towns  of  the  Riviera.  A thick 
yellow  dust  frequently  covers  the  roads,  and  is 
lifted  and  driven  in  clouds  by  the  wind.  The  old 
town  is  built  on  a ridge,  Mont  Chevalier,  147 
feet  high,  which  divides  the  bay  into  an  efistern 
and  western  portion  ; the  former  is  the  smaller 
of  the  two  and  is  more  sheltered  from  the 
mistral.  Its  climate  is  dry,  bracing,  and  stimu- 
lating, with  a mean  winter  temperature — 48° 


Fahr. — somewhat  lower  than  San  Remo  or 
Mentone,  while  it  largely  exceeds  these  in  the 
number  of  its  rainy  days  (see  p.  790)  and  the 
amount  of  its  rainfall — 25  inches.  It  is,  thei'e- 
fore,  not  so  well  suited  for  those  suffering  from 
chest  complaints.  It  has,  however,  advantages 
of  its  own  in  its  less  confined  area,  in  the 
variety  and  beauty  of  its  surroundings,  and  its 
absence  of  closeness.  On  the  slope  of  the 
mountains,  about  1000  feet  high,  and  distant 
from  Cannes  8 or  9 miles,  is  Grasse,  with  a 
southern  exposure  and  fairly  well  sheltered,  and 
famous  for  scent  manufactories  and  for  pre- 
served and  crystallized  fruits;  while  north-east 
is  the  village  of  Can  net,  famous  for  pottery- 
ware,  whose  air  is  more  soothing  in  its  influence 
than  that  of  Cannes.  Opposite  Cannes,  about 
a mile  from  the  shore,  are  the  islands  of  St. 
Marguerite  and  St.  Honorat.  Thus  the  sur- 
roundings of  Cannes  are  varied  and  beautiful, 
and  it  affords  a great  variety  of  walks  and 
excursions,  a not  unimportant  matter  in  con- 
sidering what  is  to  be  the  winter  residence  of 
invalids. 

Hyeres  lies  still  further  west  than  Cannes. 
It  is  built  on  the  slope  of  a range  of  hills,  60 
feet  above  the  sea-level,  and  is  protected  from 
north  and  north-east,  but  is  open  to  the  north- 
west wind.  Its  exposure  is  southern,  and  it  is 
3 miles  inland.  Its  mean  winter  tempera- 
ture is  47°'3  ; its  average  annual  rainfall  is  27 
inches ; and  its  number  of  rainy  days  63.  “ The 
climate  of  Hyferes  is  very  good  between  No- 
vember and  the  beginning  of  February,  with 
many  calm  and  sunny  days ; it  ought  to  be 
avoided  after  this  period  by  those  who  are 
unable  to  bear  the  mistral,  or  at  all  events 
the  greatest  care  ought  to  be  exercised.  In 
April  and  May  Hyeres  offers  again  more  ad- 
vantages. Many  cases  complicated  with  nervous 
irritability  do  much  better  here,  because  it  is 
less  under  the  direct  influence  of  the  sea  than 
Nice  and  Mentone”  (Weber).  This  lessened 
stimulating  effect  of  the  climate  of  Hyeres,  as 
compared  with  that  of  Cannes,  Mentone,  or 
Nice,  is  shown  by  the  fact  that  patients  driven 
from  the  latter  towns  by  sleeplessness  have 
slept  soundly  at  Hyeres. 

Genoa  lies  at  the  eastern  end  of  the  Western 
Riviera.  Its  mean  temperature  is  46°’56,  con- 
siderably lower  than  the  more  westerly  towns, 
with  more  days  of  rain,  more  frequent  visitation 
of  frost,  and  above  all  with  an  exposure  to  the 
north  and  north-east.  It  cannot  be  counted, 
therefore,  as  a winter  health  resort  for  the 
invalid,  nor  is  it  suitable  as  a brief  place  of 
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residence  after  a winter  in  milder  climates. 
For  those  not  strictly  speaking  invalid  it  has  of 
course  manifold  attractions ; and  if  its  climate 
is  not  mild  in  comparison  with  San  Remo  it  is 
yet  bright  and  sunny. 

Malaga,  in  Granada,  on  the  south  coast  of 
S[min,  80  miles  east  of  Gibraltai’,  is  protected 
from  the  north  and  north-east  by  a range  of 
mountains  rising  to  a height  of  3000  feet.  It 
is,  however,  exposed  to  the  north-west  wind. 
Its  winter  temperature  compares  very  favour- 
ably with  those  Mediterranean  health  resorts 
already  named,  being  54°  to  55°,  while  that  of 
San  Remo  is  48°'89,  and  its  spring  temperature 
62°,  while  in  San  Remo  it  is  57°‘32.  The  daily 
range  of  temperature  is  only  5°,  the  mean  of 
that  of  San  Remo  being  9°‘22.  The  air  is  drier 
than  in  the  localities  further  east,  and  the  num- 
ber of  rainy  days  is  only  40,  8 less  than  at  San 
Remo.  February  is  the  rainiest  month.  Its 
climate,  which  has  been  said  to  be  the  mildest 
climate  in  Europe,  is  warm,  dry,  equable,  and 
bi’acing,  but  its  exposiu’e  to  the  north-west 
wind,  called  here  Terral,  and  which  pours 
through  gaps  in  the  mountain  chain  and  is 
laden  with  fine  sand,  is  a bad  feature.  Invalids 
need  to  "uard  against  the  sudden  fall  of  tern- 
perature  after  sunset,  and  the  heavy  dews.  It 
is  a suitable  climate  in  the  early  stage  of  con- 
sumption, in  chronic  bronchitis  with  much 
expectoration,  in  bronchial  asthma,  and  for 
children  sufiering  from  scrofulous  affections.  It 
is  not  advised  for  persons  with  nervous  affec- 
tions, or  who  are  liable  to  apoplexy,  or  who 
suffer  from  neuralgia  or  chronic  rheumatism. 

Ajaccio,  in  Corsica,  faces  south-west,  being 
sheltered  from  northerly  winds.  Its  mean  tem- 
perature in  winter  is  about  54°,  in  spring  59°. 
The  air  is,  however,  moist,  80  per  cent  of  satu- 
ration, and  during  the  winter  and  spring  the 
rainy  days  number  35. 

Other  Continental  Resorts. 

Pau  is  inland,  situated  in  the  south-west  of 
France,  in  the  department  of  the  Basses-Pyre- 
n6es,  56  miles  east-south-east  of  Bayonne.  In 
a valley  and  surrounded  by  the  mountains,  its 
sheltered  situation  produces  a very  calm  atmos- 
phere. This  renders  it  somewhat  relaxing.  Its 
mean  temperature  during  the  season — Novem- 
ber to  April — is  about  48°‘6,  and  the  air  is  less 
dry,  there  are  more  rainy  days — 119 — and  a 
greater  rainfall — 43  in. — than  in  some  of  the 
chief  places  of  the  Riviera.  The  soothing  influ- 
ence of  its  climate  is  suitable  in  irritable  condi- 
tions of  the  throat  and  air-passages,  and  in 


irritable  conditions  of  the  nervous  system,  and 
spasmodic  asthma.  Thus  in  chronic  bronchitis 
with  dry,  worrying  cough,  it  exerts  a sedative 
effect.  Rheumatism  is  said  to  be  a common 
complaint  among  the  native  population.  Occa- 
sional storms  disturb  the  atmosphere,  and  in 
the  later  months  of  spring  the  weather  is  some- 
what unsettled. 

Biarritz  lies  on  the  coast  of  France  within 
a few  miles  of  the  Spanish  frontier,  in  the  same 
department  as  Pau.  It  fronts  the  Atlantic  and 
is  quite  unsheltered.  It  has  therefore  the  char- 
acteristics of  the  most  of  seaside  resorts  open 
to  the  w'est.  Its  air  is  rather  moist,  and  rain 
is  apt  to  be  frequent.  But  it  has  a di-y  soil. 
It  is  bracing;  and  is  frequently  resorted  to  in 
summei’,  but  is  suitable  also  iu  autumn  and 
spring  for  those  who  seek  a change  without 
being  actually  invalids.  “ Persons  disposed  to 
hypochondriasis  and  mental  depression,  and 
many  old  Indians  with  their  somewhat  comjfli- 
cated  cachexia,  without  ox’ganic  disease,  derive 
great  benefit  from  the  cheering  influences  of 
this  climate,  which  is  also  a very  good  change 
from  Pau  and  Arcachon.”  It  is  not,  however, 
suited  for  cases  of  nervous  irritability  or  a ten- 
dency to  hysteria. 

Arcachon,  also  on  the  west  coast  of 
France,  is  inland  9 miles.  It  is  protected 
from  the  west  and  south-west,  and  also  from 
the  east  and  south-east,  by  the  dense  pine 
forest  in  which  it  lies.  A large  basin  of  sea- 
water, connected  by  means  of  a narrow  channel 
witli  the  Atlantic,  diminishes  the  coldness  and 
dryness  of  the  nortli  and  north-east  winds 
which  reach  it.  Its  mean  annual  temperature 
is  58°,  and  its  moisture  15°  short  of  saturation, 
its  rainfall  being  32  inches  and  rainy  days  103. 
The  soil  is  sandy  and  dry.  “The  climate  is 
mild  ax)d  soothing,  and  is  specially  suitable  to 
cases  of  irritable  bronchial  or  laryngeal  catanh, 
to  cases  of  phthisis  with  tendency  to  congestion 
or  inflammatory  complications,  and  to  persons 
of  nervous  temjierament.”  To  persons  of  a re- 
laxed habit  of  body  it  is  not  to  be  recom- 
mended. The  season  is  from  October  to  May. 

The  coasts  of  Norway,  Sweden,  and  Den- 
mark, the  coasts  of  Holland,  Belgium,  and 
Germany,  and  the  shoi’es  of  the  Baltic,  are  all 
rich  in  seaside  summer  resorts,  the  features  of 
which  are  a highly  bracing,  stimulating,  and 
tonic  climate,  sea-bathing,  and  more  or  less 
natural  beauties. 

Alpine  climates  have  of  recent  years  become 
exceedingly  popular  especially  for  the  treatment 
of  lung  affections.  The  atmospheric  conditions 
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in  elevated  situations  have  been  already  to 
some  extent  indicated  in  the  early  paragraphs 
of  this  section.  The  air  is  very  pure,  free  to  a 
very  large,  if  not  absolute,  extent,  of  germ  life, 
or  if  germ  life  is  not  absent  the  conditions  are 
not  favourable  to  its  growth.  This  is  a matter 
of  very  great  moment  in  lung  attections  of  a 
consumptive  kind.  Then  the  air  is  rarefied, 
because  of  the  lower  ])ressiu’e;  it  is  believed  to 
be  relatively  drier ; it  is  also  colder,  the  degree 
of  cold  being  dependent  upon  the  elevation,  but 
the  heat  of  the  sun  is  more  intense.  The  effects 
of  these  conditions  are  experienced  mainly  by 
the  heart,  lungs,  and  skin.  The  action  of  the 
heart  is  increased,  at  first  both  in  force  and 
frequency,  but  latterly,  as  the  person  becomes 
accustomed  to  the  elevation,  the  increased  fre- 
quency disappears.  The  action  of  the  lungs  is 
also  stimulated.  The  depth  of  breathing  is  in- 
creased, probably  to  compensate  for  the  dimin- 
ished amount  of  oxygen  in  the  air,  and  the  lungs 
are  thus  more  fully  expanded;  the  quantity  of 
water  and  carbonic  acid  gas  given  out  is  in- 
creased. The  digestion  and  appetite  are  im- 
proved; and  on  the  skin  a bracing  and  tonic 
effect  is  produced.  Though  the  atmosphere  is 
cold  the  tendency  to  take  cold  is  lessened,  per- 
haps because  of  the  bracing  effect  of  the  cold 
on  the  skin,  probably  also  because  of  the  purity 
and  relative  dryness  of  the  atmosphere.  The 
whole  effect  is  exhilarating,  stimulating  to  im- 
proved general  nutrition,  which  ought  to  be 
evidenced  by  gain  of  weight,  increased  elasticity 
of  body  and  of  muscular  power.  Perhaps  the 
increased  quantity  of  ozone  in  mountain  air  is 
a cause  of  the  marked  mental  exhilaration.  To 
the  same  cause  has  been  attributed  the  sleep- 
lessness which  affects  the  majority  of  people  at 
great  elevations.  The  sleep  is  usually  restless 
and  filled  with  dreams  for  several  nights  after 
arrival.  This,  it  is  said,  passes  off  at  most  in  a 
week  or  two.  .But  it  has  also  been  observed 
that  less  sleep  seemed  required,  that  a shorter 
than  customary  period  seemed  to  suffice.  On 
some  people,  however,  mountain  air  has  an 
effect  conducive  to  sound  sleep. 

Mountain  climates  are  eminently  suited  for 
conditions  of  depression  due  to  mental  or  physical 
overstrain,  with  weak  digestion,  depressed  ner- 
vous system,  &c.  For  those  recovering  from 
acute  disease,  it  is  also  advised  as  an  active 
agent  in  quickening  the  process,  and  for  those 
whose  constitutions  have  been  undermined  by 
malaria,  or  by  a residence  in  a hot  climate,  such 
as  India.  Chronic  bronchitis  with  excessive  ex- 
pectoration may  be  expected  to  benefit,  as  well 


as  cases  of  pure  asthma,  nervous  asthma,  pai’- 
ticularly  in  the  young  or  those  uot  beyond  the 
prime  of  life.  Chronic  catarrh  of  the  throat 
and  air-passages  also  yields  to  the  bracing  tonic 
influence  of  the  mountain  air,  and  relaxed  con- 
ditions of  the  skin  with  excessive  perspiration. 
The  value  of  mountain  climates  for  consumptive 
patients  has  of  recent  years  been  much  dis- 
cussed. Dr.  Hermann  Weber  thus  expresses  his 
views : — “We  cannot,  therefore,  hesitate  to  say 
that  in  a great  many  cases  of  phthisis  and 
phthisical  tendency,  long  residence  in  certain 
mountain  climates  is  useful.  Prominent  among 
these  conditions  are:  1,  tendency  to  phthisis, 
inherited  or  otherwise ; 2,  chronic  catai’rhal 

affections  of  the  apex,  or  upper  portion,  of  one 
or  both  lungs,  without  or  with  affection  of  the 
lung-tissue  itself;  3,  chronic  bi’onchial  catarrh 
of  the  lower  lobes,  with  much  secretion  in  young 
people,  or,  at  all  events,  not  in  old  people; 
4,  remains  of  pneumonia  (inflammation  of  the 
lung);  5,  remains  of  pleuritic  affections,  with 
and  without  exudation;  6,  so-called  caseous 
deposits,  resulting  from  catarrhal,  pneumonic, 
or  pleuritic  affections;  7,  the  early  stages  of 
phthisis  in  one  or  both  lungs.”  “ fVe  must  add 
that  phthisis,  even  in  the  earliest  stages,  ought  to 
he  excluded  from  European  Alpine  climates, 
when  it  occurs  in  persons  with  an  irritable  heart 
and  circidation,  with  a constantly  rapid  pxdse, 
whom  the  slightest  derangement  makes  feverish, 
who  are  unable  to  hear  cold  and  the  slightest 
changes  of  temperature.  . . . Further,  patients 
with  advanced  and  still  progressive  phthisis  ought 
to  avoid  Alpine  climates.  It  may  be  dificxdt  to 
promise  them  a cure  anywhere,  but  at  the  warmer 
health  resorts  of  the  Rivieras,  Algiers,  or  Madeira, 
they  have  more  comfort;  while  others,  if  they 
knew  their  condition,  would  prefer  the  sheltered 
localities  near  their  own  homes  and  friends. 
The  same  ought  to  be  said  to  all  those  whose  con- 
dition, if  they  were  to  go  to  the  Alps,  woidd  be 
likely  to  keep  them,  during  weeks  and  months  to- 
gether, indoors.'' 

We  have  put  these  sentences  in  italics  be- 
cause many  people  cannot  understand  how  a 
climate  which  has,  without  doubt,  proved  valu- 
able in  some  cases  of  consumption,  should  not 
prove  valuable  to  all,  and  because  they  empha- 
size the  fact  that  it  is  in  the  early  or  only 
threatened  stage  of  consumption  that  the  cli- 
matic treatment  ought  to  be  resorted  to.  Many 
people  when  told  they  ouglit  to  leave  business, 
professional  duties,  or  household  cares,  for  a 
change  of  air  and  scene,  reply  with  the  query, 
“Am  I so  bad  as  that!”  Now  it  ought  not  to 


796 


DAVOS  PLATZ  AND  TARASP. 


[Sect.  VII. 


be  when  the  patient  has  reached  a grave  stage 
ill  the  course  of  a disease  that  he  is  ordered 
away,  but  more  urgently  as  soon  as  risk  seems 
to  threaten,  in  order  to  prevent  the  arrival  of 
a serious  change.  To  the  entreaty  of  the  doc- 
tor, how  often  does  the  patient  answer  in  effect, 
that  he  really  cannot  leave  his  work  at  present, 
that  he  will  wait  for  a season,  that  there  are 
no  urgent  symptoms,  and  that  if  urgent  symp- 
toms do  show  themselves,  he  will  then  be  pre- 
pared to  sacrifice  everything  and  go  off.  It  is, 
therefore,  necessary  to  insist  that  the  beneficial 
effects  of  all  climatic  treatment,  most  certainly 
in  consumptive  affections,  and  specially  treat- 
ment by  mountain  air,  are  obtained  chiefly  in 
those  periods  when  the  disease  is  inactive, 
either  before  it  has  actually  broken  out,  or 
when  it  seems  to  be  quieting  down  after  an 
outburst,  one  might  almost  say  obtained  only 
then. 

The  cases  not  suitable  for  mountain  climates 
are  those  of  heart  disease,  aneurism,  tendency 
to  apoplexy,  dilatation  of  the  lungs  (emphy- 
sema, p.  283),  tubercular  disease  of  the  larynx 
or  bowel,  tendency  to  acute  rheumatism,  or  to 
acute  inflammation  of  the  throat  and  tonsils, 
convalescence  from  dysentery,  Bright’s  disease 
of  the  kidneys,  and  the  forms  of  consumption 
already  indicated.  Patients  with  irritability  of 
the  nervous  system,  as  well  as  those  who,  from 
whatever  cause,  general  debility,  &c.,  cannot 
bear  the  sudden  change  from  the  heat  of  the 
direct  rays  of  the  sun  during  the  day  to  the 
cold  frosty  air  of  the  night,  or  who  need  protec- 
tion from  the  wind,  should  not  try  mountain 
resorts.  The  old  and  the  very  young  come  into 
the  last  class.  We  shall  now  briefly  note  four 
of  the  chief  Alpine  health  resorts;  the  mountain 
health  resorts  of  America  and  India  are  illus- 
trated under  their  respective  headings. 

Davos  Platz  is  the  chief  mountain  resort  in 
Europe  for  consumptives.  Attention  was  di- 
rected to  it  in  1867  by  Dr.  Weber,  since  which 
time  it  has  achieved  a great  reputation.  It  is 
situated  in  the  Canton  Grisons,  Switzerland, 
at  an  elevation  of  5140  feet  above  the  sea. 
Upwards  of  1300  invalids  winter  there.  It  may 
be  reached  on  the  evening  of  the  third  day 
from  London,  the  journey  passing  by  Brussels, 
Basle,  Zurich,  and  Ragatz,  the  distance  from 
Ragatz  to  Davos  being  accomplished  l)y  dili- 
gence. It  lies  in  a valley  4 miles  long,  run- 
ning parallel  to  the  Engadine  but  in  an  oppo- 
site direction.  It  is  sheltered  during  the  win- 
ter, and  its  atmosphere  is  still  and  cold. 

The  winter  season  lasts  from  the  middle  of 


October  to  the  end  of  March.  The  snow  falls 
early  in  November  and  lies  crisp  and  clear  till 
April,  when  it  begins  to  melt,  at  which  time 
visitors  leave,  though  a mountain  retreat  is  in 
summer  as  beneficial  as  in  winter,  for  those 
who  can  bear  the  more  changeable  character  of 
spring  weather. 

During  the  day  patients  go  out  into  the  sun- 
shine; the  treatment  being  essentially  a ]iure 
air  treatment,  the  more  lengthened  the  outdoor 
life  the  better.  From  10  a.m.  to  4 p.ni.  the  warm 
sunshine  lasts;  after  the  latter  hour  patients 
return  indoors  where  a constant  temperature  of 
65°  is  maintained.  The  temperature  outside 
may  fall  to  10°,  20°,  or  more  below  freezing. 
This  is  not  felt  unduly,  because  of  the  purity, 
crispness,  and  comparative  dryness  of  the  air. 
From  the  Platz  there  is  an  ascent  through 
pine-woods  to  the  summit  of  a mountain  1000 
feet  higher,  and  this  affords  admirable  exercise 
in  easy  stages  for  those  who  can  attempt  it 
wholly  or  partly.  Thei’e  is  also  abundance  of 
amusement  in  the  shape  of  concerts,  &c.,  during 
the  season.  What  has  been  said  as  to  the  cases 
for  which  mountain  air  is  suitable  is  fully 
applicable  to  Davos  Platz. 

St.  Moritz,  another  Swiss  resort,  is  in  the 
Upper  Engadine,  5710  feet  above  the  sea-level. 
There  is  more  wind  here  than  at  Davos,  and  it 
is  consequently  less  suited  for  those  very  sensi- 
tive to  movement  of  the  air.  Its  temperature 
is  rather  lower  than  that  of  Davos,  but,  with 
the  exception  noted,  it  is  suitable  for  similar 
cases.  It  possesses  an  iron  spring,  and  bathing 
and  drinking  houses.  Its  scenery  is  magnifi- 
cent, and  it  affords  greater  scope  for  excursions. 
In  winter  there  is  the  additional  attraction  of 
skating  on  the  lake  of  St.  Moritz.  These  circum- 
stances, with  the  presence  of  the  mineral  spiing, 
make  it  more  advisable  than  Davos  for  those 
who  do  not  require  the  more  complete  protec- 
tion against  wind  offered  by  the  latter.  Busi- 
ness and  professional  men,  the  patient  suffering 
from  dyspepsia,  sluggish  liver,  depressed  nervous 
system,  &c.,  will  find  it  exceedingly  attractive 
and  bracing. 

Tarasp,  in  the  Lower  Engadine,  may  be 
reached  in  one  day  from  Davos  or  St.  Moritz. 
Its  altitude  is  barely  4000  feet.  Eight  hundred 
feet  above  it,  reached  by  a winding  path,  is  the 
village  of  Vulpera.  It  is  a summer  resort,  the 
season  being  from  June  to  the  end  of  August. 
It  is  possessed  of  a Spa  resembling  that  of  the 
Carlsbad  Sprlidel,  the  waters  of  which  are 
drunk  between  6 and  8 a.m.,  three  tumblers 
being  the  rule,  with  an  interval  of  twenty 
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minutes’  brisk  walking  exercise  between  each. 
It  is  not  advised  for  consumptive  patients,  but 
for  the  dyspeptic,  the  victim  of  nervous  depres- 
sion and  a slow  liver,  and  tlie  gouty. 

Meran,  in  the  Tyrol,  may  be  reached  from 
Tarasp  in  a journey  by  diligence  of  seventeen 
hours.  It  is  well  protected  from  the  wind, 
lying  sheltered  in  the  Funster  valley , and  its 
winter  climate  is  very  equable.  Its  season 
begins  in  September.  Consumptives  resort  to 
it  for  the  “ grape  cure,”  which  consists  in  con- 
suming before  breakfast  three  or  four  pounds 
of  grapes.  The  patients,  who  employ  the  grapes, 
as  others  do  waters  elsewhere,  for  their  action 
on  the  bowels,  come  out  in  the  early  morning 
(about  7-30)  and  slowly  eat  the  grapes  while 
quiet  exercise  is  indulged  in.  A light  breakfast 
follows.  Consumptive  patients  are  recommended 
to  take  the  grapes  after  breakfast  up  till  noon, 
and  to  eat  them  slowly,  a pound  being  con- 
sumed. In  this  way  they  do  not  act  upon  the 
bowels  as  in  the  former. 

Atlantic  Islands  Resorts. 

Madeira  is  the  type  of  warm  and  moist 
marine  climates.  The  islands  are  situated  in 
the  North  Atlantic,  off  the  north-west  coast  of 
Africa,  between  32°  and  34°  north  latitude  and 
16°  and  17°  west  longitude.  Owing  to  the  exceed- 
ingly equable  character  of  the  climate,  Madeira 
was  for  a long  time  the  chief  resort  of  consump- 
tives, but  the  moistitre  of  the  atmosphere  has 
made  it  questionable  whether  it  is  really  suitable 
for  such  cases.  The  chief  place  is  Funchal.  Its 
mean  annual  teiaiperature  is  about  65°,  the  mean 
winter  temperature  being  61°,  spring  62°,  sum- 
mer 69°’5,  and  autumn  67°.  The  lowest  tempera- 
ture is  seldom  below  48°,  and  the  highest  rarely 
above  86°,  the  range  between  day  and  night 
being  about  9°.  The  degree  of  moisture  is 
variable,  between  70°  and  74°,  and  the  number 
of  rainy  days  is  74.  “Its  rainfall  in  March  is 
sometimes  considerable,  but  from  October  to 
May  you  can  always  count  upon  an  equable 
temperatiu’e,  and  weather  at  least  as  fine  as  a 
favourable  June  in  England,  and  scenery  which 
is  among  the  most  varied  and  attractive  in  the 
world.”  There  are  the  daily  sea  and  land 
breezes.  The  character  of  the  climate  is  sooth- 
ing and  even  relaxing.  It  is  thus  specially 
suitable  for  irritable  conditions  of  the  mucous 
membrane  of  the  larynx  and  bronchial  tubes, 
for  chronic  bi’onchitis  with  irritable  couerh  and 
little  expectoration,  and  for  dilatation  of  the 
lungs.  In  early  cases  of  consumption,  in  per- 
sons with  excitable  circulation,  it  deserves  a trial. 
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The  Canary  Islands  lie  four  degrees  south 
of  Madeira.  The  principal  island  is  Teneriflfe, 
extending  60  miles  from  north-east  to  south- 
west,  60  miles  across  at  its  widest  part,  and 
less  than  16  miles  at  its  narrowest,  famous 
by  its  peak,  which  rises  12,000  feet  above  the 
sea-level.  The  capital  is  Santa  Cruz,  a town 
of  15,000  inhabitants,  but  its  chief  health  resort 
is  Orotava  on  the  north-western  side,  reached 
from  Santa  Cruz  by  carriage  in  a few  hours’ 
drive.  The  town  lies  about  3 miles  fx’om  the 
sea-coast  and  fully  1000  feet  above  its  level,  but 
the  town  of  Port  Orotava  lies  on  a peninsula 
bathed  by  the  Atlantic.  The  latter  has  become 
the  most  popular  resort  of  recent  years;  and  the 
followinsj  notes  of  the  chai’acter  of  its  climate 
are  derived  from  letters  written  to  the  British 
Medical  Journal,  by  the  editor  Mr.  Ernest 
Hart,  in  1887.  The  town  lies  on  the  brow  of  a 
hill,  and  behind  it  rise  the  mountain  slopes  of 
La  Curnbra,  “ rising  like  scarped  bastions  to  a 
height  of  8000  feet.” 

The  mean  temperature  of  the  year  is  68°‘5 ; 
between  the  hottest  and  the  coldest  month 
the  temperature  does  not  vary  more  than  14°, 
while  in  London  it  amounts  to  26°T,  in  Pau 
to  35°'8,  in  Madeira  to  14°-9,  in  Algiers  to 
23°‘5.  The  winter  temperature  is  63°‘8,  that 
of  London  is  41°'7,  of  Nice  49°'6,  of  Algiers 
58°-3,  of  Madeira,  61°'7.  “Moreover,  it  is  not 
a mere  lessening  of  the  temperatui’e,  but  quite 
another  world.  Neither  at  Nice,  at  Pome,  at 
Naples,  nor  anywhere  in  France  or  Italy,  can 
you  dispense  in  the  winter  with  fires  at  given 
periods  of  the  day.  I have  felt  it  colder  in 
going  out  after  sunset  along  the  Promenade  des 
Anglais  at  Nice  than  almost  anywhere  else.  I 
have  shivered  in  a greatcoat  in  crossing  the 
Libyan  Desert  in  Mai'ch,  and  twice  I have 
passed  through  heavy  hail-storms.  On  a daha- 
bieh  on  the  Nile  ice  will  form  on  deck  some- 
times at  night,  so  great  is  the  fall  of  tempera- 
ture after  sunset.  At  Orotava,  as  Belcastel 
picturesquely  puts  it,  a chimney  would  be 
ashamed  of  its  perpetual  nudity.  There  are 
none.  Throughout  the  winter  you  bathe  in  the 
sea  at  Port  Orotava,  with  as  much  pleasure  at 
Brighton  in  July.”  The  extreme  range  of  tem- 
perature during  any  one  day  during  the  six 
winter  months  does  not  exceed  5°'4,  whereas 
even  at  Madeira  it  amounts  to  about  12°. 
“Orotava  is  not  less  remarkably  favoured  in 
respect  to  the  singular  dryness  of  the  air,  which 
makes  it  peculiarly  valuable  for  a large  class  of 
invalids  suffering  from  chest  and  throat  affec- 
tions, and  in  this  respect  it  has  an  enormous 
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advantage  over  Madeira.  The  rainfall  at 
IMadeira  is  estimated  at  29  inches,  that  of  Tene- 
ritFe  amounts  on  the  average  to  14‘7  inches,  so 
that  Orotava  is  twice  as  dry.”  The  average 
relative  humidity  of  the  air  varies  from  53  in 
December  to  79  in  August.  The  refreshing 
land  and  sea  breezes  play  with  perfect  regu- 
larity, the  Peak  of  Teneritt'e  cutting  otf  the 
north-east  wind  or  brisa.  “ In  short  all  the 
conditions  present  make  the  climate  an  ideal  one 
both  for  lovers  of  health  and  lovers  of  Nature. 
Orotava  has  the  exceptional  advantage  of  being 
quite  free  fi’om  mosquitoes,  which  cannot  be 
said  of  Las  Palmas  and  Santa  Cruz.  In  the 
Canaries  generally  there  are  no  poisonous  snakes 
or  venomous  reptiles.”  “From  one  year’s  end  to 
the  other  the  variation  of  temperature  does  not 
exceed  18°,  and  this  within  the  limits  which  are 
most  favourable  to  life.  That  is  the  whole 
mamc  of  this  climate.  There  is  no  excessive 

O 

heat  in  summer;  no  cold  in  winter.  Very  small 
rainfall,  and  that  chiefly  at  night.  No  chill  at 
sunset;  no  heavy  dews;  no  frosts;  no  su'occo. 
It  is  a climate  full  of  geniality  with  neither 
bite  nor  burn.  A garden  of  flowers  which 
bloom  perennially.  It  has  the  charm  of  tem- 
perate zones,  without  their  fluctuations  and 
their  draw^icks;  the  delights  of  southern  con- 
tinents without  their  pests,  such  as  mosquitoes, 
venomous  beasts,  and  insects,  their  excessive 
heats,  their  miasms,  or  their  heavy  rainfall.” 
“Medically  TenerifFe  is  of  course  peculiarly 
suited  to  that  important  and  numerous  class  of 
invalids  who  suffer  from  affections  of  the  lungs 
and  of  the  air  passages,”  from  consumption  in 
various  stages,  Bright’s  disease  and  diabetes. 
Of  it  Professor  Jaccoud  says,  “ The  climate  of 
Teneriffe  is  drier  and  more  tonic  than  that  of 
Madeira,  and  it  is  capable  of  completing  and  ; 
usefully  extending  the  therapeutic  applications 
proper  to  Madeira  in  a number  of  cases.  It 
unites  the  advantage  of  mild  and  equable  tem- 
perature with  those  of  proximity  to  the  sea,  and 
with  the  advantages  of  mountain  climates.” 
For  in  summer  one  may  betake  one’s  self  inland  | 
and  up  the  mountain  slopes  to  the  town  of 
Orotava  already  mentioned,  where  the  tempera- 
tures are  slightly  lower  in  winter,  and  percep- 
tibly so  in  summer,  but  equally  mild  and 
e<[uable.  Laguna,  on  the  road  from  Santa 
Cruz  to  Orotava,  “offers  a summer  climate 
which  leaves  nothing  to  be  desired,”  and  affords 
to  those  who  need  it  a more  bracing  air.  I here 
are  the  capabilities  of  a high  mountain  station 
which  would  rival  Davos,  but  they  are  not  yet 
developed  by  suitable  residences  for  invalids. 


Thus  Teneriffe  seems  to  possess  all  the  re- 
sources which  could  be  desired  for  residents 
throughout  the  year.  Its  capabilities  as  a 
summer  resort  still  await  further  development, 
and  I believe  that  it  is  intended  to  arrange 
hotel  accommodation  near  La  Paz,  at  Icod,  and 
at  Laguna,  which  will  be  a great  boon  to  those 
who  desire  to  spend  the  summer  months  in 
Teneriffe.  Meantime  there  is  no  small  number 
of  houses  to  be  had  which  were  built  by  the 
vine-holders  and  cochineal-planters  in  the  days 
when  these  agi’icultural  industries  w'ere  a source 
of  great  wealth,  which  they  have  now  ceased  to 
be.  These  houses,  built  in  the  Spanish  style 
and  suitable  to  the  climate,  may  be  rented  at 
present  (1887)  at  very  low  rates.  I heard  of 
rents  of  fuimished  villas  varying  from  £2  a 
month  up  to  £10  a month,  the  latter  being  the 
rent  of  a beautiful  villa  with  a delightful  garden. 
The  wages  of  servants  are  very  low  indeed,  and 
their  diet  is  most  frugal;  so  that,  at  the  present 
scale  of  prices,  permanent  residence  in  Orotava 
is  as  cheap  as  it  is  delightful  and  healthful.  I 
cannot  but  think  that  it  is  destined  to  become 
the  most  favoured  health  resort  for  Englishmen, 
and  indeed  for  Europeans  generally.”  It  may 
finally  be  noted  that  difficulties  which  existed 
in  getting  to  Orotava  have  now  disappeared; 
that  the  passage  may  be  made  from  Liverpool 
to  Teneriffe  and  back  by  African  lines  of 
steamers  for  the  sum  of  .£15,  which  includes 
maintenance  on  board  steamer  on  the  most 
liberal  scale  for  the  eight  days’  journey  out  and 
the  eight  days’  journey  back ; and  at  Orotava 
there  is  now  excellent  hotel  accommodation. 

It  may  be  that,  as  indeed  has  been  said,  Mr. 
Ernest  Hart  has  presented  too  roseate  a view 
of  the  delights  of  the  climate  of  Orotava.  At 
any  rate  it  has  a rival  in  its  immediate  neigh- 
bourhood, namely  Las  Palmas. 

Las  Palmas  is  a town  having  a population 
of  12,572,  situated  on  the  Grand  Canary,  an 
island  neai'ly  circular  in  shape,  of  a diameter  of 
24  miles.  It  faces  the  Atlantic  on  the  east, 
and  behind  it  the  i.sland  rises  abruptly  to  a 
height  of  250  to  300  feet,  stretching  out  as  a 
dry  barren  plain  for  about  2 miles.  The 
nearest  point  of  the  African  coast  is  distant  120 
miles.  It  is  said  to  be  more  interesting  than 
Teneriffe,  and  for  visitors  it  possesses  the  ad- 
vantage of  a fine  sandy  beach,  4 miles  long, 
with  abundant  opportunities  for  bathing.  The 
mean  temperature  of  the  six  coldest  months, 
November  to  May,  is  63°'10,  the  mean  of  the 
highest  is  68°‘53,  the  mean  of  the  lowest  57°’27, 
and  the  mean  daily  range  10°*86.  The  moisture 


Health  Resorts.] 


790 


THE  CLIMATE  OF  EGYPT. 


of  the  atmosphere  ranges  from  54  to  70  per 
cent  of  saturation,  and  the  annual  rainfall 
amounts  to  14  inches.  “ Las  Palmas  is  favoured 
with  a large  amount  of  sunshine.  The  sun 
glows  with  great  brilliancy,  and  pours  down  its 
hfe-giving  rays  through  a sky  of  the  most 
beautiful  azure,  making  the  air  so  luminous 
that  everything  looks  bright  and  cheerful.  In- 
deed all  nature  seems  to  rejoice  in  the  sunny 
glory  of  Grand  Canary,  the  most  favoured  of 
the  ‘Fortunate  Islands.’  I he  clear,  pure, 
moderately  dry  air  with  which  the  ‘gentle’ 
trade-wind  fans  Las  Palmas  is  veiy  refieshing 
and  invigorating.”  In  summer  the  mountains 
otter  a beautiful  retreat  from  any  undue  heat. 
The  climate  is  suited  for  consumptive  cases,  for 
chronic  bronchitis,  for  diseases  of  the  kidneys, 
for  chronic  rheumatism,  and  indeed  for  such 
cases  as  Orotava  is  suited  for.  “Although  the 
daily  range  of  temperature  is  slightly  more  than 
Madeira,  this  is  more  than  compensated  for  by 
the  tonic  properties  of  the  air,  which  is  drier 
and  bracing  and  illuminated  by  more  brilliant 
sunshine.  Las  Palmas  obviously  possesses  im- 
portant climatic  advantages  over  all  of  the 
famous  health  resorts  of  the  south  of  Europe  or 
the  north  of  Africa.  The  invalid  may  be  out 
in  the  open  air  all  day  long,  and  may  sleep  with 
his  bed-room  window  wide  open.  Very  rarely 
will  he  have  occasion  to  remain  indoors  on 
account  of  rain.”  So  writes  Dr.  Mordey 
Douglas,  of  Sunderland,  who  goes  on  to  add, 
“ Durinw  the  seven  months  I was  there  I was 

O 

only  once  prevented  going  out  by  rain. 
Personally  I have  the  greatest  reason  to  be 
thankful  that  I sought  the  restorative  influences 
of  this  splendid  climate.  I went  branded  with 
the  ominous  words  ‘no  hope,’  and  have  returned, 
as  you  see,  a new  man,  with  my  health  im- 
mensely improved.  On  the  good  opinion  I 
formed  of  the  climate  of  Las  Palmas  I did  not 
hesitate  to  stake  my  life,  and  will  do  so  again 
if  necessary.  And  why  should  I hesitate,  when 
after  the  most  rigid  and  careful  consideration  I 
am  forced  to  the  conclusion  that  Las  Palmas 
has  the  finest  climate  in  the  world  of  which  we 
have  any  knowledge.” 

The  Azores  in  Mid-Atlantic  have  a climate 
similar  to  Madeira. 

African  Health  Resorts. 

Algiers  on  the  north  coast  of  Africa  has  a 
climate  of  the  general  character  of  the  districts 
on  the  Mediterranean  shores,  which  sea  is  the 
chief  influence  in  determining  its  exact  nature. 


The  mean  temperature  of  the  winter  season, 
which  extends  from  the  end  of  October  to  the 
end  of  April,  ranges  between  57°  and  62  Fahr., 
the  daily  range  being  about  12°,  and  during  the 
same  period  the  rainy  days  number  between  45 
and  65.  It  is  exposed  to  the  north-west  wind, 
and  sutlers  occasionally  from  the  sirocco,  hot  and 
laden  with  sand  from  the  desert,  from  which, 
however,  the  mountains  afford  considerable  pro- 
tection. The  atmosphere  is  moderately  humid. 
In  early  stages  of  consumption  the  climate  is 
beneficial  and  in  recovery  from  inflammation  of 
the  lungs.  Bilious  subjects  do  not  benefit,  nor 
is  it  suitable  in  Bright’s  disease.  Sixty  miles 
south-west  of  Algiers,  15  miles  inland,  and 
situated  among  the  hills  in  the  neighbourhood 
of  pine-woods,  are  the  hot  springs  of  Ham  mam 
R’Hira.  Here  the  air  is  drier  and  more  stimu- 
lating, and  moderately  warm.  October,  Xovem- 
ber,  and  December  are  the  best  months,  as  to- 
wards the  end  of  December,  and  in  January, 
February,  and  March,  it  is  rainy.  Fair  weather 
is  again  experienced  in  April  and  May.  It  is 
specially  suitable  for  rheumatic  and  gouty  pa- 
tients. Hot  saline  baths  are  to  be  had  and  an 
ii’on  spring  for  drinking. 

Tangiers  offers  a delightful  climate  of  the 
humid  class,  but  mild  and  bright. 

Egypt  offers  the  most  notable  illustrations  of 
a dry  climate  with  heat.  The  air  is  dried  by 
the  desert,  and  owing  to  its  clearness  and  free- 
dom from  moisture  no  screen  is  interposed  to  the 
rays  from  the  sun.  At  sunset,  however,  radia- 
tion from  the  earth  takes  place  rapidly  and  the 
nights  are,  consequently,  very  cold,  with  heavy 
dews.  Thus  while  the  mean  temperature  in 
December  is  58°'5,  the  highest  is  75°  and  the 
lowest  39°,  showing  an  average  range  of  tem- 
perature of  36°.  The  mean  temperature  for  the 
four  months  December  to  March  is  59°,  and  the 
mean  daily  range  40°.  During  these  months 
the  moisture  of  the  atmosphere,  as  compared 
with  June,  July,  and  August  in  England,  is  as 
56  to  81.  Thus  the  marked  feature  of  the 
climate  is  the  dryness  and  clearness  of  the  at- 
mosphere, rain  being  practically  unknown  during 
the  season.  One  notable  effect  of  such  a climate 
is  its  markedly  stimulating  action  on  the  skin, 
the  result  of  which  is  relief  to  deeper  organs 
and  specially  the  kidneys.  In  Bright’s  disease 
this  climate  offers  benefits  such  as  almost  no 
other  climate  does ; also  in  chronic  rheumatism 
and  gout  and  chronic  catarrhal  complaints, 
chronic  bronchitis  with  excessive  secretion.  In 
early  phthisis  or  in  cases  of  consumption  at  other 
stages,  but  not  active,  the  dry  air  of  the  desert 
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is  beneficial,  and  may  arrest  the  progress  of  the 
diseiise. 

Alexandria  owing  to  its  proximity  to  the 
sea  has  a moist  atmosphere,  which  renders  its 
climate  uncomfortably  hot,  even  when  the  tem- 
perature is  not  above  70°  or  75°,  Cairo  is  an 
improvement  in  this  respect,  but  Heluan,  14  or 
15  miles  south  of  Cairo,  Luxor,  Assouan,  and 
the  Nubian  Desert  are  the  chief  localities. 
Cairo  has,  of  course,  all  the  advantages  of  a 
town,  and  all  its  disadvantages  of  polluted 
atmosphere  and  insanitary  conditions  also. 
Heluan  boasts  a hotel  and  bath-house,  and, 
in  the  desert,  tent  life  is  the  rule.  The  Egyp- 
tian season  begins  with  November  and  lasts 
till  March,  later  than  which  the  invalid  must 
not  stay.  The  return  home  should  not  be 
direct,  but  might  be  by  the  Grand  Canary  or 
Teneriffe,  the  higher  stations  being  chosen  for  a 
brief  residence. 

South  Africa  possesses  many  health  resoi'ts, 
mountain  as  well  as  by  the  sea.  Of  the  latter  are 
Capetown,  Port- Elizabeth,  and  Port  Natal. 
Capetown  has  a mean  winter  temperature  of 
57°,  spring  and  autumn  64°,  summer  71°.  Its 
characteristics  are  moderate  dryness  and  warmth 
and  the  stimulating  effect  common  to  most  coast 
places.  AVind  and  dust  are  the  drawbacks.  In 
the  interior  the  atmosphere  is  very  dry. 

In  the  interior  Bloemfontein  is  the  best- 
known  place,  being  situated  4700  feet  above 
sea-level,  but  Pretoria,  Heidelberg,  and  many 
other  places  in  the  Transvaal  are  held  in  repute. 
The  long  journey  by  ox-wagon  is  the  great  ob- 
jection to  seeking  these  localities. 

Amepiean  Health  Resorts. 

It  is  not  our  object  to  do  more  than  indicate 
a few  of  the  leading  features  of  some  of  the 
principal  resorts  in  America  recommended  in 
recent  years,  and  specially  for  those  suffering 
from  diseases  of  the  lungs  of  a consumptive  kind. 

San  Diego  lies  on  the  sea-board  of  California, 
fully  500  miles  south  of  San  Francisco,  and  just 
about  the  border  of  Lower  California.  It  lies  on 
a slope  facing  a bay,  the  bay  of  San  Diego.  The 
slope  extends  inland  about  a mile,  gradually 
rising  to  a height  of  200  feet,  and  is  succeeded 
by  a rolling  table-land  stretching  for  miles  in- 
land. The  bay  is  formed  into  a natural  harbour 
Vjy  a peninsula  that  stretches  out  a long  protect- 
ing arm  between  it  and  the  Pacific,  the  arm 
spreading  out  at  its  termination  to  an  area  on 
which  is  built  the  city  of  Coronado.  At  the 
end  of  1887  the  population  of  San  Diego  was 
25,000;  two  years  before  it  was  not  more  than 


4000.  The  people  seem  to  be  fully  alive  to  the 
possible  future  of  their  city,  and  provision  for 
effective  drainage  and  water-supply  has  already 
been  made. 

As  to  the  climate  of  San  Diego,  its  mean  sum- 
mer temperature  is  66°‘7,  the  mean  highest  sum- 
mer temperature  is  88°’6,  the  mean  of  the  lowest 
winter  temperatures  is  54°‘4,  the  mean  annual 
temperature  being  60°‘5.  The  relative  humidity 
of  the  atmosphere  is  72'9  per  cent  of  saturation. 
Between  the  mean  day  teraperatui’e  and  that  of 
the  night  in  the  month  of  January  for  twelve 
years  the  difference  was  only  13°,  and  the  difl'er- 
ence  between  the  day  and  night  temperatures 
for  July  was  only  9°.  The  winter  temperature 
never  falls  below  32°,  and  in  ten  years  reached 
that  point  twice  only.  The  atmosphere  is  rarely 
burdened  with  fogs,  and  blizzards  are  unknown, 
though  hot  dry  winds  from  the  desert  blow  oc- 
casionally, more  frequently  in  winter.  There 
are  daily  land  and  sea  breezes,  which  blow  for 
about  three-fourths  of  the  year  with  unfailing 
regularity,  the  remaining  time  being  occupied 
by  rain  winds,  which  come  from  a southerly  or 
south-westerly  direction,  and  calms.  “ The  great 
mountain  range  of  California,  the  Sierra  Nevada, 
practically  terminates  in  San  Diego  County, 
while  the  foot-hills  and  elevated  table-lands  are 
continued  into  Lower  California.  The  various 
peaks  of  Julian,  Cuyamaca,  Laguna,  Palomar, 
Grey  back,  San  Jacinto,  &c.,  vary  from  5000  to 
over  10,000  feet  in  height,  and  unite  to  make 
up  the  picturesque  landscapes  for  which  the 
county  is  so  famous.  These  mountains  are 
thickly  wooded,  and  throughout  the  year  cov- 
ered with  rich  verdure,  whose  balsamic  exuda- 
tions from  pine,  hemlock,  tamarack,  &c.,  give  a 
special  character  to  the  atmosphere.  The  cli- 
mate is  exceedingly  dry  and  bracing,  with  an 
abundance  of  warm  sunlight  in  winter  and  re- 
freshing coolness  in  summer.  . . . The  highest 
elevations  are  seldom  visited  by  invalids,  inas- 
much as  the  desired  relief  is  generally  obtained 
by  a sojourn  at  lower  levels.  . . . During  the 
summer,  however,  there  is  nothing  so  enjoyable 
as  a trip  to  these  mountains;  and,  as  game  is 
everywhere  abundant,  it  is  a paradise  for  hun- 
ters and  camping  parties.” 

The  climate  is  suited  for  some  classes  of  con- 
sumptives, for  those  suffering  from  malaria,  for 
catarrhal  conditions  of  the  throat,  nose,  and  air- 
passages,  for  asthma  and  hay-fevei’,  a moi'e  or 
less  dry  air  being  obtained  as  the  invalid  retreats 
upwaixls  and  inland,  or  keeps  near  the  coast- 
line. In  summer  the  consumptive  is  advised 
not  to  remain  below  an  altitude  of  2000  feet, 
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while  ill  winter  he  ni;iy  venture  tis  ftir  as  the 
coiist.  In  the  valleys  and  in  the  elevated  back 
country  there  are  various  small  towns,  such  as 
San  Jacinto,  Elsinore  and  Linda  Rosa,  where 
hot  sulphur  bathing  is  to  be  had,  so  that  the 
invalid  has  a choice  of  locality  for  his  particular 
complaint. 

San  Jose  is  the  principal  town  of  Santa  Clara 
County,  California.  It  is  50  miles  south  of  San 
Francisco,  and  with  suburbs  numbers  25,000 
inhabitants.  The  western  boundary  of  Santa 
Clara  County  lies  20  miles  inland  from  the 
Pacitic  coast.  “ The  county  consists  of  a level 
valley  varying  in  width  from  6 to  18  miles, 
bounded  on  the  north  by  the  county  of  Alameda 
and  Bay  of  San  Francisco,  extending  south- 
easterly a distance  of  50  miles  and  girt  on  either 
side  by  I'olling  hills  and  mountain  ranges.” 
The  highest  mountain  summit,  4443  feet  above 
sea-level,  is  Mount  Hamilton,  which  is  crowned 
by  the  Lick  Observatory  “ with  the  largest  tele- 
scope in  the  world.”  The  mean  temperature  of 
this  region  is  about  70°  in  summer  and  55°  in 
winter.  In  winter  the  lowest  temperature  is 
rarely  below  30°,  and  this  lasts  only  a brief 
period.  “The  average  annual  rainfall  for  twenty 
years  was  16T7  inches.  There  is  no  rain  dur- 
ing the  summer,  and  the  country  after  harvest, 
when  the  hills  are  brown  and  dusty,  presents 
the  most  unprepossessing  appearance.”  January 
and  February  are  probably  the  best  months, 
and  in  the  hottest  months  of  the  year  the  moun- 
tains offer  a refuge. 

The  climate,  like  that  of  San  Diego,  is  equable 
and  mild,  with  an  atmosphere  moderately  humid 
and,  therefore,  resembling  the  warm  moist  cli- 
mates of  the  Mediterranean. 

Denver,  Manitou  Springs,  and  Colorado 
Springs  in  Colorado  among  the  Rocky  Moun- 
tains are  the  chief  health  i’esorts,  at  present,  in 
America  for  the  treatment  of  consumption. 

Denver  lies  at  an  altitude  of  5200  feet,  and 
in  1880  had  a population  of  over  30,000.  Its 
situation  is  thus  described  by  Dr.  Denison; — 
“ As  seen  across  the  plains  from  the  city,  the 
mountains,  which  residents  of  Denver  and  Co- 
lorado generally  consider  their  own  peculiar 
heritage,  present  a magnificent  appearance. 
Apparently  only  2 or  3 miles  distant — owino' 
to  the  wondei’ful  clearness  of  the  atmosphere 
—they  are  in  reality  12  or  15  miles  away, 
and  seem  to  sweep  around  the  city  in  the  seg- 
ment of  a circle,  in  three  tolerably  distinct 
tiers,  from  Long’s  Peak,  50  miles  north,  to 
Pike’s  Peak,  80  miles  south.  The  foot-hills, 
the  first  tier,  rise  two  or  three  thousand  feet 


above  the  plains,  seamed  with  canons  and 
gorges,  or  dotted  withsunny  pastures;  the  second 
tier  rises  still  higher,  and  more  indistinct,  while 
above  all,  the  glistening  })eaks  of  the  snowy 
range  rise  13,000  or  14,000  feet  into  the  intense 
blue  sky.” 

Manitou  Springs,  Colorado,  lies,  at  an  eleva- 
tion of  6370  feet,  75  miles  south  of  Denver  and  6 
miles  west  of  Colorado  Spi'ings,  in  a little  valley 
sheltered  on  three  sides  by  the  hills.  Running 
through  the  valley  is  Fountain  Creek,  upon  the 
banks  of  which  are  the  springs,  six  in  number, 
on  account  of  which  the  place  is  named.  “Long 
before  the  medicinal  virtues  of  the  springs  of 
this  region  were  known  to  the  white  settlers, 
the  Indians  of  the  Rocky  Mountain  tribes  were 
accustomed  to  bring  hither  their  sick  and  afflicted 
to  drink  of  and  bathe  in  these  waters,  appro- 
priately applying  the  name  ‘Manitou,’ or  ‘Great 
Spirit,’  to  an  agency  of  relief  they  deemed  super- 
natural.” These  springs  with  their  picturesque 
surroundings,  and  tonic  atmosphere,  yearly  at- 
tract many  invalids  to  Manitou,  which  is  rapidly 
gaining  favour,  both  as  a summer  and  winter 
resort.  In  his  brochure  upon  the  mineral  waters 
of  this  locality.  Dr.  S.  E.  Solly  remarks:  “The 
Manitou  and  Navajoe  have  been  highly  praised 
for  their  relief  of  old  kidney  and  liver  troubles, 
and  the  Iron  Ute  for  chronic  alcoholism  and 
uterine  derangements.  Many  of  the  phthisical 
patients  who  come  to  this  dry  bracing  air,  in 
increasing  numbers,  are  also  said  to  have  drunk 
of  the  waters  with  evident  advantage.” 

Colorado  Springs  is  6 miles  from  Manitou, 
and  its  altitude  is  6000  feet. 

The  temperature,  relative  humidity,  and  rain- 
fall in  inches  are  shown  in  the  following  table : — 


Denver. 

1 JIanitou 
and 

1 Colorado 
Siirings. 

Mean  Spring  Temperature 

47° 

45° 

,,  Summer  ,, 

71° 

68° 

,,  Autumn  ,,  

,50° 

48° 

,,  Winter  ,,  

29° 

28° 

,,  Annual  ,,  

49° 

47° 

,,  Relative  Humidity  (p.  eent) 

46 

49 

Yearly  Mean  Rainfall  (in  inches). 

16 

15 

This  table  shows  that  at  these  resorts  there 
is  considerable  variation  of  tenijieratui-e  at  dif- 
ferent seasons;  and  there  is  also  a considerable 
difference  between  the  sun  and  shade  tempera- 
tures, and  between  day  and  night.  This  of 
necessity  arises  because  of  the  great  clearness  of 
the  air,  permitting  the  sun’s  rays  to  be  felt  in 
full  force  during  the  day,  and  the  absence  of 
cloud  ])ermitting  rapid  loss  of  heat  with  sun- 
down. In  summer  the  neighbouring  hills  offer 
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retreats  from  the  excessive  heat,  camihug  out 
in  tents  being  resorted  to.  The  chief  feature  of 
the  atmosphere  is  its  dryness,  and  Dr.  Denison 
concludes  that  cool  dry  climates  are  better 
adapted  to  the  needs  of  consumptive  patients 
than  warm  climates  with  moisture,  or  even 
warm  dry  climates,  and  it  is  to  these  features 
of  the  atmosphere  of  the  Rocky  Mountains  that 
he  assigns  the  curative  influence.  Asthma, 
inflammatory  cases  of  consumption,  and  cases 
attended  by  bleeding  from  the  lungs,  in  the 
eax'ly  stage,  are  those  which  he  believes  to  be 
best  suited  to  such  high  altitudes;  while  those 
complicated  with  heart  aflectioii  and  chronic 
bronchitis  he  believes  unsuited.  Finally  he 
concludes  that  “a  somewhat  prolonged  resi- 
dence is  essential  in  the  climate  in  which  a cer- 
tain consumptive  finds  his  disease  ai’rested;  and 
a partial  recovery  generally  necessitates  a per- 
manent residence,  the  return  to  the  locality  of 
the  origination  of  the  disease,  except  tempor- 
arily, being  generally  rega,rded  as  a dangerous 
procedure.”  Those  who  wish  to  study  Dr.  Deni- 
son’s very  full  discussion  of  the  subject  will 
find  it  in  his  Rocky  Mountain  Health  Resorts, 
published  in  1880. 

There  are  other  resorts  in  America  of  a na- 
ture similar  to  those  in  Colorado,  which  cannot 
be  discussed  here,  Santa  Fe,  7000  feet  above 
the  sea-level,  in  New  Mexico,  and  in  South 
America  among  the  Andes  are  similar  resorts, 
such  as  Santa  Fe  de  Bogota  (8648  feet),  Quito 
(10,000  feet),  &c.  The  former  has  a remarkably 
equable  temperature,  59°  Fahr.  in  winter,  and 
59°‘5  in  spring  and  summer.  Of  the  South 
American  resorts.  Dr.  Weber  says:  “In  no  other 
climate  have  we  witnessed  such  good  results  on 
our  patients  as  in  the  Peruvian  Andes;  but  the 
distance  from  home  is  great,  and  some  invalids 
find  it  difficult  to  accustom  themselves  to 
Spanish,  or  rather  Peruvian-Spanish,  habits  of 
life.”  He  speaks  specially  in  reference  to  Jauja 
and  Huancayo.the  health  resorts  for  consump- 
tive patients  from  Lima  in  Peru. 

Florida  as  a health  resort  has  come  into  pro- 
minence within  the  last  ten  or  twelve  years. 
The  northern  extremity  of  the  .state,  box’dering 
on  Georgia  and  Alabama  and  forming  the  north- 
ea.stern  shore  of  the  Gulf  of  Mexico,  will  natu- 
rally differ  in  climate  from  the  middle  division 
of  the  state,  washed  on  the  ea,st  by  the  Atlantic 
and  on  the  west  by  the  waters  of  the  Gulf;  and 
this  middle  division  will  again  vary  considerably 
from  the  extremity  of  the  peninsula,  not  only 
because  the  latter  is  nearer  the  tropics,  but  also 
because  round  it  sweeps  the  warm  current  of 


the  Gulf-stream.  The  easterly  winds,  warm 
from  the  Gulf- stream,  keep  the  eastern  or 
Atlantic  coast  of  Florida  warmer  by  more  than 
1°  than  the  Gulf  coast,  making  the  winter  climate 
of  the  former  milder  and  more  equable  than  the 
latter.  In  the  northern  division  the  extremes 
of  temperature  are  105°  and  20°,  in  the  middle 
division — the  Orange  Pelt — they  are  100  and 
25°,  and  in  the  extreme  south  95°  and  30°. 
These,  it  is  to  be  noted,  are  extremes.  In  the 
middle  division  the  climate  is  characterized  by 
re  mar  kable  equability,  freedom  from  sudden 
change  and  marked  cold,  and  not  subject  to 
excessive  heat.  Frost  sometimes  occuis,  when 
it  does,  great  damage  is  done  to  orange  culture, 
as  in  the  cold  snap  of  1886.  A remai kable 
feature  of  Florida  is  the  enorrtious  number  of 
inland  lakes,  said  to  number  certainly  1200 
fresh-water  lakes,  the  largest  of  which.  Lake 
Okeechobee,  has  an  area  of  1000  square  miles, 
and  the  smallest  less  than  100  square  feet. 
Lake  Okeechobee  is  at  the  northern  border  of 
the  southern  division  of  Florida,  and  south  of  it 
there  extends  an  enormous  tract  of  marsh,  filled 
with  islands,  called  the  Everglades,  or  in  Indian, 
“Grass  Water.”  These  Everglades  cover  an 
aggregate  area  of  fully  7500  square  miles,  the 
water  varies  in  depth  from  a few  inches  to 
several  feet,  rarely  moi’e  than  ten.  “ I a 11  grass, 
as  high  sometimes  as  8 or  10  feet,  is  very 
common,  with  shrubs,  vines,  trees,  moss,  and 
all  sorts  of  tangle  and  roots.  Islands  lie  here 
and  there,  with  trees  and  vines  on  them — 
cypress,  pine,  oaks,  palmettoes,  magnolias,  and 
a score  at  least  of  other  sub-tropical  trees.  Fish 
in  infinite  variety  abound  everywhere.”  The 
waters  are  not  stagnant  and  foul,  but  clear  and 
pure,  and  said  to  be  even  drinkable.  In  the 
rainy  season,  July  to  October,  the  Everglades 
are  inq)assable.  In  1881  a company  began 
operations  to  reclaim  by  drainage  this  submerged 
land  in  the  neighbourhood  of  Lake  Okeechobee, 
already  with  considerable  success.  It  is  this 
enormous  area  of  water-covered  land,  along  with 
a coast-line  of  nearly  1200  miles,  that  is  the 
main  factor  in  ]iroducing  the  singularly  equable 
climate. 

One  of  the  chief  health  resorts  is  Jacksonville, 
on  the  St.  John’s  River,  a few  miles  from  the 
coast,  not  far  from  the  northern  boundary  of 
the  stcate.  Its  proximity  to  the  Atlantic  confers 
on  it  a climate  characteristic  of  that  of  the  mid 
or  semi-tropical  division  of  Florida.  Its  mean 
temperature  for  the  year  1887  was  68°T,  the 
maximum  100°-3,  and  the  minimum  21°‘9.^  The 
mean  winter  temperature  is  said  to  be  60  , and 
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tlie  summer  80°,  while  the  mean  relative  hu- 
midity for  the  five  months,  from  November  to 
Marcii,  is  68'8  per  cent  of  saturation. 

St.  Augustine,  on  the  coast,  36  miles  south 
of  Jacksonville,  the  oldest  city  in  the  United 
States,  and  “ noted  for  its  picturesque  beauty,” 
is  a favourite  resort.  Key  West,  on  one  of  the 
multitudinous  islands  of  the  Florida  Keys,  the 
whole  area  of  which  is  12  square  miles,  is  another 
of  the  favoured  resorts.  Its  mean  relative 
humidity  for  the  months  November  to  March 
is  76'8.  On  the  Gulf  coast  from  Cedar  Keys, 
127  miles  south-west  across  the  peninsula  from 
Jacksonville,  down  southwards  past  Punta 
Eassa,  on  to  Monroe  County  and  the  Ten 
Thousand  Islands,  is  a coast-line  offering  a suit- 
able climate  for  a winter  health  resort,  though, 
as  already  stated,  fully  a degree  lower  in  tem- 
perature than  localities  of  a similar  latitude  on 
the  Atlantic  coast.  Punta  Rassa  is  200  miles 
south  of  Cedar  Keys  and  100  north  of  Cape 
Sable.  Its  mean  annual  temperature  is  73°‘4. 
The  lowest  monthly  mean  temperature — that  of 
December — is  64°’5,  the  highest  monthly  mean 
temperature — that  of  July — is  81°’3.  Its  mean 
relative  humidity  for  the  winter  season — No- 
vember to  March — is  72’7  per  cent.  Along 
this  coast  there  are  numerous  harbours,  visited 
by  coasting  steamers,  where  accommodation  for 
travellers  is  now  being  provided. 

The  mid  division,  then,  of  Florida  is  the  one 
which  offers  the  chief  advantages  to  the  traveller 
for  pleasure  and  the  seeker  after  health.  As  a 
winter  climate  it  is  remai’kable  for  warmth, 
equability,  and  moderate  dryness.  The  state  of 
Florida  is  said  to  be  the  healthiest  in  the  United 
States.  TheU.S.  census  reports  give  the  deaths 
from  consumption  as  equal  to  58  out  of  1000 
from  all  causes,  while  in  New  York  State  the 
number  is  168,  in  California  138,  in  Maine  258. 
As  to  malaria  it  is  doubtless  to  be  found  in  the 
marshes  of  the  Everglades,  but  not  upon  the 
coast. 

Florida  offers  a unique  climate  for  the  sufferer 
from  general  ill-health,  who  is  still  not  the 
victim  of  any  particular  disease.  Not  only  does 
its  equable  and  moderately  dry  climate  offer 
unusual  opportunities  for  an  out-of-door  life, 
but  its  vai'ied  and  luxuriant  vegetation,  the 
semi-tropical  character  of  its  scenery,  its  inland 
lakes,  its  coast-line,  the  antique  aspect  of  some 
of  its  towns,  all  bring  to  the  utmost  that  ])ower- 
fully  healthful  influence  to  bear  on  the  depressed 
spirit  and  broken-down  nervous  system,  which 
is  summed  up  in  the  phrase  “change  of  scene.” 
Sufferei’s  from  lung  diseases  and  consumption 


are  also  sent  there.  It  is  suited  to  them,  if  the 
disease  is  not  advanced.  If  they  seek  and  are 
capable  of  an  out-of-door  life,  free  from  sudden 
and  extreme  changes,  where  they  may  lead  an 
existence  not  of  chronic  invalidism  but  of  active 
work,  it  is  a suitable  climate.  But  patients 
ought  not  to  be  sent  there  as  a last  resort,  nor 
in  the  desperate  Iiope  of  arresting  a disease 
already  far  advanced.  The  climate  of  Florida 
is  indeed  fitted  for  such  cases  as  have  been  de- 
scribed as  benefited  by  the  Eiviera  resorts  of 
the  Mediterranean.  While  we  have  noted  the 
kind  of  consumptive  cases  for  which  it  is  bene- 
ficial, we  remark  that  it  is  yet  probably  excelled 
for  such  cases  by  the  drier  air  of  mountain 
resorts. 

The  Bahama  Islands,  or  Lucayos,  lie  to  the 
south-east  of  Florida,  and  are  washed  by  the 
waters  of  the  Gulf-stream.  Of  the  twenty-nine 
islands  New  Providence  is  the  most  populous, 
and  contains  the  capital,  Nassau.  The  lowest 
mean  n)onthly  temperature — that  of  January — 
is  70°,  and  the  highest — that  of  July — 82°. 
Equability  is  therefore  a notable  feature  of  the 
climate.  From  November  to  April,  the  winter 
season,  the  climate  is  most  agreeable,  and  the 
rainfall  is  small.  The  mean  relative  humidity 
for  the  five  winter  months  is  73‘2.  New  Provi- 
dence was  held  in  repute  as  a climate  for  con- 
sumptives, but  lung  affections  are  common 
among  Africans  and  the  coloured  race,  and 
among  the  black  troops,  stationed  at  Nassau, 
the  proportion  invalided  from  this  disease  was 
very  high.  Those  for  whom  Madeira  is  recom- 
mended would  probably  find  the  Bahama  Islands 
still  better,  because  of  their  greater  equability 
of  temperature. 

Bermudas  or  Somers  Islands,  situated  in 
the  Atlantic,  600  miles  east  by  south  of  Cape 
Hatteras,  are  another  winter  resort  for  America. 
The  mean  temperature  is  70°,  maximum  85°'8, 
and  minimum  49°.  They  afford,  therefore,  a 
warm,  equable,  marine  climate.  They  have 
been  subject,  however,  to  four  attacks  of  yellow 
fever  in  the  last  thirty  years. 

Indian  Health  Resorts. 

The  Hill  Stations  of  India  are  resorted  to  as 
an  escape  from  the  exhausting  influence  of  the 
heat  and  the  malaria  so  common  on  less  elevated 
ground.  Of  these  stations  Sir  Joseph  Fayrer 
speaks  as  follows:  “In  the  absence  of  organic 
lesions  in  important  organs,  such  as  liver,  ali- 
mentary canal,  lungs  and  heart,  &c.,  the  ten- 
dency to  recurrence  of  the  periodic  forms  of 
fever  caused  by  malaria  is  lessened  or  prevented 
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by  a sufficiently  prolonged  change  to  the  hill 
sanitaria,  whilst  the  whole  system  is  remark- 
ably reinvigorated.  For  such  invalids  and 
convalescents  they  are  invaluable,  though  not 
quite  equal  to  the  more  radical  relaxation  and 
change  of  climate  involved  by  two  long  sea 
voyages  with  a more  or  less  protracted  sojourn 
in  this  country,  or  in  some  of  the  other  salu- 
brious localities  of  Europe.  When,  however, 
there  has  been  developed  any  marked  structural 
disease  of  the  cerebral,  thoracic,  or  abdominal 
organs,  or  even  when,  without  any  discovered 
or  discoverable  mischief  of  this  nature  to  these 
parts,  the  blood,  the  digestive  and  nervous 
systems  have  become  seriously  impaired  or 
damaged,  experience  has  shown  that  removal 
to  Europe  is  absolutely  necessary  to  check  the 
further  downward  progress  and  to  secure  con- 
valescence. For  such  cases  the  hill  climates  are 
not  suited.  Moreover,  it  sometimes  haj^pens 
that  invalids  who  have  been  weakened  by  heat 
and  malarious  fevers  on  the  plains  are  liable  to 
suffer  from  hill  diarrhoea,  especially  at  Simla, 
due  jn-obably  to  their  previous  enervated  con- 
dition, diminution  of  air  pressure,  suppression 
of  the  action  of  the  skin,  bad  watei’,  and  bad 
sanitation.”  Dr.  Parkes  believes  it  is  because 
of  tlie  last  two  causes  that  such  diarrhoea  arises, 
and  not  simply  because  of  the  effect  of  the 
higher  elevation,  and  specially  because  of  un- 
wholesome drinking-water.  Among  the  stations 
named  by  Dr.  Parkes  are  Darjeeling,  Simla, 
Landour,  Murree,  Kussowlie,  Nainee  Tal,  Dug- 
shai,  and  Subathoo  in  the  Bengal  Presidency, 
the  resorts  of  the  Nilgherry  range,  Ootaca- 
mund,  Wellington,  Coonoor,  Kotagiri  in  the 
Madras  Presidency,  and  Mount  Aboo,  Maha- 
bleshwur,and  Poorandhurin  the  Bombay  Presi- 
dency. The  first  range  from  4000  to  8000  feet 
above  the  .sea-level,  the  second  from  5000  to 
7000  feet,  and  the  third  from  4000  to  4700  feet. 
If  Simla  be  taken  as  an  illustration,  its  lowest 
temperature  is  given  by  Parkes  as  40°  in  the 
shade,  and  its  highest  as  80°,  in  June,  with  a 
total  rainfall  of  70  inches  on  an  average.  The 
fall  is  greatest  in  July  and  August,  but  from 
May  to  September  the  air  is  moist,  and  clouds 
and  fogs  are  common.  It  is  unsuited  to  the 
consumptive  and  to  those  with  disease  of  heart 
or  liver.  Hill  diarrhoea  is  common,  and  those 
liable  to  bowel  complaint  should  seek  some 
other  station.  It  is  believed  to  be  free  from 
malaria,  and  those  weakened  by  such  attacks, 
or  in  depressed  health  from  overwork,  &c.,  but 
otherwise  sound,  find  it  beneficial. 

Murree,  in  the  Punjaub,  at  an  elevation  of 


7507  feet,  has  a temperature  of  71°  in  June,  the 
hottest  month,  and  3G°’7  in  January,  the  coldest, 
with  an  annual  rainfall  of  58'44  inches.  It  is 
well  suited  for  Europeans  who  do  not  suffer 
from  organic  disease. 

Landour  and  Mussoorie,  in  the  North-west 
Provinces,  the  former  ov’^er  8000  feet,  and  the 
latter  nearly  7500,  with  a temperature  of  70°  to 
74°  in  June,  and  40°  to  42°  in  January,  the  hot- 
test and  coldest  months  respectively,  are  also 
recommended  as  stations  for  those  affected  with 
malaria,  and  consequent  disturbance  of  general 
health,  but  not  where  organic  disease  of  heart, 
lungs,  liver,  or  bowels  exists. 

Darjeeling,  at  an  elevation  of  6912  feet, 
situated  in  Sikkim,  is  said  by  Sir  J oseph  I ayrer 
to  be,  perhaps,  the  most  salubrious  of  all  the 
Himalayan  sanitaria,  and  much  of  this  is  due 
to  the  comparative  equability  of  its  climate. 
Its  highest  mean  temperature  is  in  June,  63°-3, 
and  its  lowest  in  January,  39°*2;  the  rainfall  is 
118-24  annually.  “ Even  very  weakly  children 
transported  thither  from  the  malarious  plains 
soon  become  firm,  plump,  and  rosy.”  In  organic 
disease  it  is  more  beneficial  than  any  of  the 
other  stations,  though  its  chief  benefits  are  de- 
rived by  those  suffering  from  functional  dis- 
turbances only. 

The  Nilgherry  stations,  Ootacamund  (7000 
feet),  Coonoor  (6500  feet),  Wellington  (6200 
feet),  and  Kotagiri  (6500  feet)  in  the  south- 
west of  India,  are  called  the  Queen  of  Indian 
Sanitaria.  Of  them  Fayrer  says,  “Inthe  Nilgher- 
ries  the  invalid  may  exercise  a choice  of  climate, 
not  possible,  in  anything  approaching  an  equal 
degree,  at  any  of  the  other  sanitaria  brought 
under  notice  in  this  brief  resume.  He  may 
select  Coonoor  for  its  mildness,  warmth,  equa- 
bility, and  scenex-y,  to  prepai’e  his  constitution 
for  the  cooler  and  more  bracing  climate  of  Oota- 
camund; or,  if  his  case  indicate  such  necessity, 
he  may  I'emain  there  during  his  sojoui’n  in  the 
hills;  or,  to  escape  the  south-west  monsoon,  its 
discomforts  and  disadvaixtages,  he  may  find  a 
pleasant  and  congenial  lefuge  at  Kotagii’i,whei’e 
its  depressing  influence  is  only  expei'ienced  in 
a much  mitigated  degi’ee.  And  when  the  noiTh- 
east  monsoon  pi’evails  at  Kotagiri,  froixi  Octobei 
to  January,  he  may  exchange  residence  there 
for  Coonoor,  where  its  foi’ce  is  only  slightly  ex- 
perieixced,  or  for  Ootacamund,  whei'e  it  is  not 
at  all  felt.  The  general  experience  of  the  many 
aVxle  physicians  who  have  practised  at  these 
sanitai’ia  tends  to  the  conclusion  that,  whilst 
they  are,  at  suitable  seasons,  particularly  during 
1 the  winter  and  hot  months,  eminently  restorative 
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in  cases  of  ill-health,  caused  by  the  heat  and 
malaria  of  the  low  country,  exhaustion  of  nerve 
energy,  indigestion,  portal  plethora,  and  malarial 
fever,  uncomplicated  with  visceral  disease  of  a 
serious  character,  they  are  not  advantageous  to 
those  atiiicted  with  liver  disorder,  dysentery,  | 
phthisis,  cardiac  (heart)  and  brain  disease.  To 
those  of  all  ages  already  in  possession  of  sound 
physical  and  mental  health,  the  Nilgherries, 
whether  for  temporary  or  permanent  residence, 
stand  out  conspicuously  as  the  most  salubrious 
of  all  the  known  mountain  climates  of  India. 
The  children  of  European  parentage,  who  re- 
main all  the  year  round,  during  the  period  set 
apart  for  educational  training,  are  reniarkably 
robust  and  healthy.” 

Mahableshwur,  at  an  elevation  of  over  4500 
feet,  in  the  Western  Ghats  mountains,  south  of 
Bombay,  is  the  summer  residence  of  the  Bom- 
bay government.  Its  season  is  from  October  to 
June.  Between  June  and  September  is  its 
rainy  season,  when  the  climate  is  hurtful  to 
cases  of  rheumatism  and  of  organic  affections  of 
lungs,  bowel,  liver,  and  heart. 

Mount  Aboo  in  Eajputana  has  an  elevation 
of  nearly  4000  feet.  Its  lowest  mean  tempera- 
ture is  54°'2  in  Jamiaiy,  and  its  highest  77°'9 
in  May.  June  to  September  are  its  rainiest 
months. 

We  quote  from  Sir  Joseph  Fayrer,  one  of  the 
highest  authorities  on  the  climate  of  India,  the 
following  practical  rules : “ Those  who  select 
India  for  a career  should  be  in  the  enjoyment 
of  fairly  good  physical  and  mental  health.  . . . 
The  European  should,  if  possible,  make  arrange- 
ments to  arrive  in  India,  at  or  near  the  com- 
mencement of  the  cold  weather,  or,  at  any  rate, 
before  its  termination — say  in  November,  and 
not  later  than  January.  The  trying  heat  of  the 
Red  Sea,  during  the  outward  journey,  is  thus 
reduced  to  a minimum;  and  the  transition  from 
the  autumn  or  early  winter  of  this  country  to 
the  genial  cold  season  in  India  is  found  to  be 
pleasant  and  healthful,  whilst  time  is  allowed, 
as  the  hot  weather  gradually  approaches,  for 
the  partial  accommodation  of  the  constitution 
to  the  altered  circumstances  involved  in  the 
transfer  from  a temperate  to  a tropical  climate. 
If,  however,  this  is  impracticable,  the  second 
best  season  for  arrival,  at  some  parts,  under  the 
influence  of  the  south-west  monsoon,  is  during 
July  and  August.  But,  in  the  event  of  this 
period  being  fixed  upon  for  the  voyage,  the  ut- 
most care,  in  diet,  drink,  and  clothing,  must  be 
taken  to  neutralize  or  mitigate  the  heat  of  Egypt 


and  the  Red  Sea.  Under  such  conditions,  pre- 
cautions must  be  had  recoui'se  to,  to  avoid  any- 
thing like  constipation,  whilst  the  strictest 
abstinence  from  too  highly  seasoned  food  and 
alcoholic  liquors  must  be  enjoined.  To  time 
the  arrival  in  India  in  April,  May,  and  June — 
the  hottest  months — or  during  the  latter  half 
of  September  and  most  of  October — the  malari- 
ous season — is  often  to  sow  the  seeds  of  cerebral 
(brain)  ami  hepatic  (liver)  disease,  which  may 
give  considerable  future  trouble,  embitter  sub- 
sequent residence,  and  foster  an  ineradicable 
dislike  to  the  country.  No  one  in  delicate 
health,  or  who  is  not  strong  and  vigorous,  should 
be  advised,  or  permitted  to  select  these  months 
for  the  commencement,  or  continuation  of  an 
Indian  career.” 

“May  and  June,  the  hottest  months,  are  not 
suited  for  leaving  India,  although  some  still  do 
so,  at  the  beginning  of  the  former  month,  be- 
cause it  enables  them  to  arrive  in  England  in 
summer.  But  to  the  strongest,  the  voyage  at 
this  season  is  very  trying — often  to  those  in 
infirm  health,  fatal,  especially  in  the  Red  Sea. 

. . . The  danger  is  immensely  increased  by 
intemperance  in  eating  or  drinking.  So  it  is  in 
a journey  across  India,  and  thence  to  this  coun- 
try, in  May  or  June.  The  climate  of  India 
during  November,  December,  and  January  is 
so  agreeable  and  salubrious  that  few  who  can  re- 
main  leave  it  during  these  months.”  “February 
and  March  are  the  best  months  for  embarka- 
tion, from  any  of  the  three  principal  Indian 
ports,  especially  for  invalids,  ladies,  and  children. 
The  railways  and  inland  river  steamers  now 
render  it  possible  to  reach  these  places,  with 
expedition  and  punctuality,  from  the  most  re- 
mote districts.  With  sufficient  forethought  as 
to  clothing  and  provisions,  the  longest  railway 
journeys  may  be  undertaken  at  this  season  in 
comfort  and  safety.  . . . On  starting  from 
India,  provision  should  be  made  for  abundance 
of  the  warmest  woollen  and  other  clothing,  to 
be  utilized  in  the  Mediterranean  perhaps,  the 
Atlantic  and  the  Channel.  Too  much  care  can- 
not be  exercised  in  thus  securing  the  invalid,  as 
well  as  those  who  are  apparently  in  excellent 
health,  against  the  evil  effects  of  chill.  Yet  such 
a simple  and  self-evident  precaution  is  too  often 
neglected,  and  bronchitis,  congestion  of  the  liver, 
and  recurrences  of  malarial  fever  are  often  the 
result,  all  of  which  might  have  been  avoided. 
Those  who  are  sutiering  from  serious  tropical 
diseases,  or  who  have  not  recov’ered  sufficiently 
from  their  effects,  will  do  well  to  dally  at  any 
of  the  health  resorts  of  the  Mediterranean  which 
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may  have  been  recommended  as  suitable,  and 
refrain  from  coming  to  England,  until  the  month 
of  June.  Before  this,  the  climate  is  usually 
unfavourable  to  recovery  from  chronic  dysentery, 
malarial  enlargement  of  liver,  malarious  cachexia, 
and  tropical  aiiiemia.  Whereas,  in  conjunction 
with  the  approi)riate  treatment  which  can  be 
commanded  from  English  physicians  practising 
at  the  southern  sanitaria,  sufferei’s  are  generally 
benefited  by  a stay  there,  until  it  is  safe  for 
them  to  proceed  home.  By  the  adoption  of  this 
course,  the  good  ettects  of  removal  from  the 
Indian  climate  and  the  sea  voyage  are  main- 
tained, and  the  chances  of  pei'manent  restoration 
to  health,  after  arrival  in  England,  materially 
promoted.” 

Australian  Health  Resorts. 

In  these  paragraphs  we  shall  make  some 
brief  references  to  the  climatic  conditions  in 
Australia,  Tasmania,  and  New  Zealand.  Aus- 
tralia embraces  a su|)erficial  area  of  3,038,400 
square  miles,  its  greatest  length  from  east  to 
west  being  about  2500  miles,  and  from  north  to 
south  about  1800.  Moreover,  one-third  of  it  is 
in  the  torrid  and  the  remainder  in  the  south 
temperate  zone.  Tasmania,  to  the  south  of 
Australia,  has  an  extreme  length  and  breadth 
of  200  miles.  New  Zealand  consists  of  two 
principal  islands,  about  1200  miles  south-east  of 
Australia,  the  united  length  of  which,  extend- 
ing north-east  to  south-west,  is  1163  miles,  the 
mean  breadth  being  140  miles,  and  the  total 
superficial  area  about  95,000  square  miles. 


We  have  put  down  these  figures  as  explana- 
tory of  the  fact  that  one  cannot  speak  of  the 
climate  of  Australia  or  New  Zealand  <'is  if  there 
were  one  i>revailing  kind  of  climate. 

The  seasons  are;  spring  in  September, October, 
and  November,  summer  in  December,  January, 
and  February,  autumn  in  March,  April,  and 
May,  winter  in  June,  July,  and  August.  The 
summer  months  are  the  mouths  to  be  avoided, 
and  the  genial  weather  as  a general  rule  begins 
about  the  last  month  of  autumn  and  lasts  till 
the  middle  of  spring. 

On  the  eastern  side  of  Australia  the  northern 
portion  is  Queensland,  the  southeni  extremity 
is  Victoria,  and  between  the  two  is  New  South 
Wales.  For  purposes  of  convenience  we  have 
selected  the  chief  towns  of  these  divisions — 
Brisbane  the  chief  town  of  Queensland,  Sydney 
the  chief  town  of  New  South  Wales,  and  Mel- 
bourne the  chief  town  of  Victoria.  The  western 
side  of  Australia  is  called  Western  Australia, 
and  we  have  taken  Perth  as  illustrative  of  it. 
Between  these  eastern  and  western  portions  of 
Australia  is  a middle  division,  the  southern  part 
of  which  is  South  Australia,  with  its  capital 
Adelaide.  Hobart  Town  we  have  taken  as  re- 
presenting Tasmania,  Auckland  as  representing 
the  northern  island  of  New  Zealand,  and  Christ- 
church and  Dunedin  as  representing  the  south- 
ern island. 

AVe  have  arranged  these  towns  in  a table, 
and  have  placed  in  columns  the  chief  meteoro- 
logical facts  as  to  temperature,  rainfall,  &c., 
that  we  have  been  able  to  obtain. 
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Brisbane  is  situated  in  the  southern  portion  of 
Queensland.  Its  mean  temperature  is  like  that 
of  Madeira.  The  winter  season,  from  May  to 
November,  is  the  best  of  the  year.  Frosts  are 
occasional,  though  not  severe.  The  air  is 
moderately  moist,  and  the  clianges  of  tempera- 
ture not  so  marked  as  farther  south.  The  pre- 
vailing winds  are  from  the  south,  cooling  breezes 
in  the  southern  hemisphere.  Northwards  from 


Brisbane  the  climate  becomes  more  tropical  in 
character.  AVestwards  from  Brisbane,  inland 
that  is  to  say,  are  several  health  resorts,  situated 
at  considerable  elevations,  and  with  a drier 
atmosphere  in  proportion  to  their  distance  from 
the  coast.  For  example.  Dal  by  (1123  feet  above 
sea-level)  is  152  miles  west  of  Brisbane,  in  tlie 
district  of  the  Northern  Downs;  Harlaxton 
(2003  feet)  is  78  miles  from  the  coast  and 


Health  E,esorts.] 


SYDNEY  AND  MELBOURNE. 


807 


98  miles  west  of  Brisbane.  Its  mean  maximum 
summer  temperature  is  said  to  be  82'’,  and  in 
winter  its  temperature  rarely  falls  below  32°. 
Killarney  (1091  feet)  is  73  miles  from  the  coast 
and  194  south-west  from  Brisbane,  and  Mount 
Perry  or  Tenningering  (2500  feet),  60  miles 
from  the  coast  and  200  north-west  of  Brisbane, 
amid  beautiful  mountain  scenery.  All  these 
resorts  are  recommended  in  lung  affections,  con- 
sumption, asthma,  and  such  cases  of  bronchitis 
as  need  a moderately  dry  and  bracing  atmo- 
sphere. Toowoomba  (1921  feet),  100  mileg 
west  of  Brisbane,  80  miles  from  the  coast,  in 
the  district  known  as  the  “ Garden  of  Queens- 
land,” that  of  the  Darling  Downs,  is  recom- 
mended in  convalescence  from  malarial  fevers. 

Sydney. — The  winter  season  at  Sydney  is 
June,  July,  and  August,  and  is  generally  very 
cold,  mornings  and  evenings  being  chill  and 
disagreeable.  July  is  the  coldest  month,  and 
the  temperature  may  fall  to  nearly  42°.  In  the 
interior  of  New  South  Wales  ice  of  slight  thick- 
ness is  occasionally  met  with.  Dew  is  heavy 
and  fogs  are  common  on  low-lying  situations. 
The  spring  months  are  ]Jeasant  and  clear.  The 
heat  of  summer  is  moderated  by  the  sea  and 
land  breezes,  the  period  when  the  sea  breeze 
dies  down  in  the  evening  and  befoi’e  the  land 
breeze  begins  being  one  of  considerable  oppres- 
sion. The  unpleasant  feature  of  tlie  summer  is 
the  occurrence  of  hot  dry  winds  from  the  north- 
west, which  occur,  on  an  avej’age,  four  times 
every  summer,  though  tliey  last  not  usually 
longer  than  twelve  hours,  during  which  time 
the  thermometer  may  rise  to  90°,  100°,  and  even 
higher.  These  winds  suddenly  change  to  a 
violent  soutlierly  wind,  which  is  attended  by  a 
rapid  fall  of  temperature  and  usually  some  rain. 
The  tempei'ature  in  one  half-hour,  while  this 
change  is  in  progress,  may  oscillate  through  a 
range  of  20°  or  30°.  These  rapid  changes  make 
the  climate  very  trying  to  anyone  with  lung 
affection.  The  relative  moisture  of  the  atmos- 
phere varies  between  67‘5  and  77'5  per  cent  of 
saturation,  and  is  highest  in  autumn. 

West  from  Sydney  on  the  Blue  Mountains 
are  health  resorts,  suitable  for  the  more  trying 
months  of  summer.  Such  are  Bowenfels,  nearly 
3000  feet  above  sea-level,  78  miles  from  the 
coast,  and  97  west  of  Sydney,  Katoomba  (3349 
feet),  66  miles  west  of  Sydney  and  58  fi’om  the 
coast,  the  summer  temperature  of  which  seldom 
exceeds  75°,  Lawson  (2399  feet),  58  miles  west 
of  Sydney.  Beyond  the  Blue  Mountains  are 
Bathurst  (2153  feet),  145  miles  west  of  Sydney, 
with  a mean  annual  temperature  of  56°‘8,  and 


Goulburn  (2071  feet),  134  miles  south  from 
Sydney,  with  a mean  annual  temperature  of  55°. 

Diseases  of  tlie  lungs  are  common  among 
those  belonging  to  Sydney,  chiefly  among  the 
young  of  both  sexes.  This,  it  is  said,  is  due 
mainly  to  the  sudden  changes  to  which  the 
temperature  is  subject,  as  already  noted.  Dy- 
sentery is  also  common.  Infectious  diseases  of 
children  are  jiractically  unknown.  Sydney  is, 
therefore,  not  recommended  in  advanced  disease 
of  the  lungs.  But  the  climate  is  so  healthy  and 
delightful,  except  in  the  three  hot  months  when 
the  north-west  wind  occurs,  when,  however, 
escape  to  higher  regions  is  possible,  that  for 
those  who,  though  not  advanced  in  consumption, 
have  yet  a consumptive  tendency,  but  who  must 
find  a residence  in  a town  where  employment 
is  to  be  had,  Sydney  is  one  of  the  places  to 
be  named,  though  Tasmania  is  held  in  higher 
repute. 

Melbourne,  the  capital  of  Victoria,  was  for- 
merly held  in  repute  as  affording  a suitable 
climate  for  consumptive  patients.  It  is  in  winter 
colder  than  the  localities  already  named  ; and  it 
is  liable  to  sudden  and  uncertain  changes  of  tem- 
perature throughout  the  year.  It  is  also  sub- 
ject to  hot  winds  from  the  north  and  storms  of 
dust,  very  injurious  to  any  suffering  from  lung 
affections,  and  the  deaths  from  consumption  are 
now  nearly  as  numerous  as  in  large  towns  in 
England.  December,  Januai’y,  and  February 
are  the  hottest  months,  and  July  is  the  coldest. 
The  hot  winds  of  summer  are  followed  by  strong 
breezes  from  the  southward,  which  cause  a 
rapid  fall  in  temperature,  amounting  to  20°  or 
30°.  In  autumn  “ cool  winds,  Italian  skies, 
gentle  rains  (at  night)  and  a bright  clear  atmos- 
phere, impart  a spirit  of  strength  and  activity 
to  the  inhabitants  which  is  not  surpassed  by 
any  country  in  tlie  world.”  Mountain  resorts 
are  also  within  reach  of  Melbourne,  principally 
to  the  north-east.  Beech  worth  (1795  feet)  is 
171  miles  north-east,  with  a temperature  in 
December  of  67°  and  in  July  of  40°,  and  is  more 
suitable  for  chest  affections  than  Melbourne 
itself.  Ballaarat  is  100  miles  west,  at  an  ele- 
vation of  1427  feet,  and  is  a noted  resort  for 
invalids.  Its  December  temjierature  is  60  , and 
its  July  temperatui’e  42°,  and  its  air  is  bracing 
and  moderately  dry.  Ballan,  45  miles  north- 
west, has  mineral  springs,  used  for  digestive 
complaints  and  kidney  affections.  Alexandra, 
90  miles  north-east,  is  suited  for  lung  and  kid- 
ney disorders.  It  lies  amid  a mountainous 
country,  at  an  elevation  of  1000  feet.  Charlton, 
173  miles  north-west,  is  much  more  equable, 
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free  of  the  sudden  changes  of  temperature  of 
Melbourne,  and  more  fitted  for  consumptive 
patients. 

Adelaide,  the  capital  of  South  Australia,  is 
7 miles  from  the  sea,  has  a milder  tempera- 
tui  e and  more  equable  climate  than  Melbourne, 
but  is  inferior  to  Sydney  and  Tasmania  for  con- 
sumptives. December,  January,  and  February 
are  the  hottest  mouths  and  July  the  coldest. 
But  the  air  is  dry,  and  though  in  midsummer 
the  temperature  stands  sometimes  at  100°  in 
the  shade,  the  dry  air  renders  it  more  tolerable 
than  it  would  be  in  a moist  atmosphere.  Be- 
tween April  and  October  is  the  pleasantest 
season.  In  summer  the  hot  north  winds  blow 
“like  the  blast  from  a furnace,”  accompanied 
by  fine  dust  in  clouds.  Lung  affections  are 
common,  and  diarrhoeal  diseases. 

Perth  is  the  chief  town  in  West  Australia,  a 
portion  of  the  island  said  to  be  the  healthiest  of 
the  Australian  colonies.  The  table  on  p.  806 
indicates  a higher  mean  temperature  than  that 
of  any  of  the  other  towns  named,  with  a very 
hot  summer.  Its  hottest  month  is  February 
and  the  coldest  are  July  and  August,  in  which 
months  the  greatest  rainfall  occurs.  The  best 
season  is  from  October  to  April;  and  the  hot 
winds,  which  plague  Melbourne  and  Adelaide, 
are  not  here  so  frequent  or  so  sevei'e.  Western 
Australia,  according  to  Mr.  Ferguson,  the  colonial 
surgeon,  has  a death-rate  of  12  per  1000,  against 
15  per  1000  for  New  South  Wales  and  Tas- 
mania. 

Hobart  Town  is  in  the  south  of  Tasmania. 
Tasmania  has,  on  account  of  its  smallness,  a 
more  marked  insular  climate  than  Australia. 
It  is  much  more  equable.  Even  in  the  height 
of  summer  the  evenings  and  nights  are  cool  and 
refreshing,  and  in  winter  the  cold  is  never  very 
great,  not  more  severe,  it  is  said,  than  that  of 
the  south  of  France.  December,  January,  and 
February  are  the  summer  months,  and  the  three 
following  autumn  months  are  the  most  enjoy- 
able of  the  year.  “The  sky  is  then  clear  and 
serene,  the  days  moderately  warm,  and  the 
evenings  and  nights  mild  and  genial.”  The 
north-west  wind,  which  occasionally  blows  in 
summer,  does  not  last  long,  though  its  heat  and 
dryness  are  still  unpleasant.  The  equability  of 


the  temperature  make  Tasmania  more  desirable 
for  those  suffering  from  lung  affections  tlian 
any  of  the  Australian  towns,  though  the  com- 
parative moisture  of  the  atmosphere  renders  it 
still  inferior  to  the  high  mountain  altitudes  of 
Central  Europe,  or  of  North  and  South  America, 
for  consumptives.  It  is  very  suitable  for  those 
exhausted  by  hotter  climates. 

Auckland,  in  the  north  New  Zealand  island, 
exhibits  in  its  temperature  (see  table  on  p.  806) 
the  chief  characteristics  of  the  New  Zealand 
climate,  equability  and  geniality.  It  is  tem- 
pex’ate  also,  and  somewhat  nioist,  the  northern 
island  being  warmer  than  the  southern. 

Christchurch  and  Dunedin  show  the  lower 
temperature  of  the  southern  island,  though  their 
range  of  temjxerature  is  not  greater  than  that  of 
Auckland,  and  if  colder  they  are  also  equable. 
On  the  west  coast  of  both  islands  the  climate  is 
less  changeable  than  on  the  east  coast.  The 
rainfall  on  the  west  coast  of  both  is  very  much 
greater  than  that  on  the  east.  Thus  while  at 
Christchurch  on  the  east  it  is  25|  inches,  at 
Hokitika,  nearly  opposite  on  the  west  coast,  it 
is  112  inches.  North-west  winds  prevail  in  the 
winter  months  and  south-east  in  summer,  but 
the  hot  winds  are  absent.  The  winter  is  severe 
at  Christchurch  and  Dunedin,  but  more  tem- 
perate and  mild  at  Auckland  and  New  Ply- 
mouth on  the  west  coast  of  the  northern  island. 

The  diseases  prevalent  in  summer  are  diar- 
rhoea and  dysentery,  and  a number  of  deaths 
occur  from  consumption  throughout  the  year; 
and  thei'e  is  said  to  be  a tendency  among  the 
colonists  to  rheumatic  troubles. 

It  appears,  then,  that  no  locality  in  Australia, 
Tasmania,  or  New  Zealand,  is  suited  for  ad- 
vanced cases  of  consumption;  that  where  a desire 
existed  to  avert  a threat  of  consuiiijxtion,  not 
actually  developed,  Tasmania,  Sydney,  or  Wes- 
tern Australia  might  be  chosen,  if  the  higher 
altitudes  of  the  Swi.ss  Alps  or  the  Colorado 
Mountains  were  not  open  to  the  person;  and 
that  these  islands  of  the  southern  hemisphere 
offer  bright  and  genial  climates  to  all  in  good 
health,  and  a pleasant  and  beneficial  resort  to 
those  suffering  from  the  enervating  effects  of 
tropical  heat  such  as  that  of  India. 


PART  III. 


MEDICINES  AND  THE  PURPOSES  FOR  WHICH  THEY  ARE  EMPLOYED. 


INTRODUCTION. 

The  Rational  Employment  of  Medicines: 

The  Meaning  of  Therapeutics,  of  Rational  and  Empirical  Treatment. 
Modes  of  Administering  Medicines: 

Administration  of  Medicines  by  the  Mouth,  and  by  Injection  into  the  Bowel; 
Hypodermic  Injection — Injection  under  the  Skin; 

Administration  by  Rubbing  on  the  Skin,  by  Inhalation,  by  Baths,  Ac. 

The  Dose  of  Medicines: 

Table  of  Doses  suited  to  Different  Ages. 


The  Rational  Employment  of  Medicines. 

The  “practice  of  medicine,”  that  phrase  being 
used  to  mean  the  business  or  work  of  the  medi- 
cal practitioner,  is  inseparably  associated,  in 
the  public  mind,  with  the  prescribing  of  drugs. 
The  man  who  suffers  from  some  discomfort, 
some  disorder  or  other,  a pain  in  his  stomach, 
a pain  in  his  head,  a bad  taste  in  his  mouth, 
a want  of  appetite  for  his  usual  food,  a cough, 
sleeplessness,  or  other  ailment,  presents  himself 
before  his  doctor.  AVhat  he  expects  to  follow 
is  something  like  this.  He  will  inform  the 
doctor  that  he  suffers  from  indigestion,  or  that 
he  “ wants  something  for  a bad  cough,”  or  that 
he  is  troubled  with  headache,  or  whatever  his 
complaint  may  be;  thereupon  the  doctor  may 
go  through  a few  formalities,  such  as  looking  at 
his  tongue,  feeling  his  pulse,  and  so  on;  then 
he  will  write  a prescription,  which  the  patient 
takes  to  a druggist;  the  druggist  prepares,  as 
ordered,  a mixture — “a  bottle” — or  a pill,  or  a 
powder,  which  when  the  patient  has  taken,  his 
stomach-ache  or  headache,  or  cough,  or  sleepless- 
ness, ought  to  depart.  These  are  the  lines  of 
the  orthodox  routine,  “without  which  none  is 
genuine,”  according  to  the  generally  held  public 
view  of  the  doctor’s  duties.  There  are,  of  coiu’se, 
variations  in  detail.  One  patient  will  interrupt 
the  doctor,  when  he  is  about  to  ask  a few  ques- 
tions, with  such  a remark  as,  “ Oh ! I know 
quite  well  what  is  wrong;  it  is  just  indigestion; 
can  you  not  give  me  something  for  it?”  An- 
other is  not  sufficiently  impressed  with  his  ad- 
visei’’s  Ciire  and  attention  unless  the  adviser 
puts  him  figuratively  into  the  witness-box,  ex- 
amines and  cross-examines  him,  produces  a big 
book  and  duly  enters  the  answers  to  the  ques- 


tions, and  writes  up  a long  statement  of  “ his 
case.”  In  the  end,  however,  whatever  be  the 
course  chosen,  the  bottle,  pill,  or  powder  must 
be  ordered.  That  this  is  the  view  ])re vailing, 
more  or  less,  among  all  classes,  among  the  learned 
as  among  those  unlearned,  is  daily  illustrated 
in  the  work  of  every  jjractitioner  of  medicine. 
“What  is  good  for  a cough,  doctor?”  “I  wish 
you  would  give  me  something  to  cure  my  head- 
ache,” and  so  on,  are  among  the  everyday  re- 
quests, addressed  to  the  medical  man.  There 
is  some  drug  or  other  which  is  suitable  for  the 
removal  of  every  ailment,  is  the  general  belief 
which  prevails.  If  one  doctor  does  not  hit  on 
the  appropriate  remedy  another  may,  and  so  one 
doctor  is  tried  after  another,  which  is  to  say, 
one  drug  is  tried  after  another,  or  one  combina- 
tion of  drugs  after  another.  If  the  cure  is  not 
obtained  it  is  because  the  appropriate  remedy 
has  not  been  ordered  or  has  not  yet  been  dis- 
covei’ed.  One  sufferer  from  indigestion  has  had 
some  remedy  jirescribed  which  has  pi'oved  eflec- 
tual,  and  he  hands  round  the  prescription  among 
any  of  his  friends  who  suffer  from  a like  com- 
plaint, with  the  perfect  assurance  tliat  it  will 
relieve  them  as  it  relieved  him.  The  prog:  ess 
of  medicine  will  thus  consist  in  the  discovery  of 
new  drugs,  or  in  the  application  of  drugs  already 
known  in  new  ways  or  for  diseases  they  have 
not  hitherto  been  supposed  to  be  useful  in. 
Now  this  is  altogether  a very  imperfect  view  of 
the  medical  art,  and  an  exaggerated  notion  of 
the  value  of  medicines.  Tlie  man  who  asks 
what  is  good  for  a cough,  and  expects  an  answer 
as  promptly  as  he  would  to  the  questioti,  what 
will  remove  ink-stains  from  linen?  or  what  will 
cure  a smoky  chimney?  overlooks  the  fact  that 
his  body  is  a complicated  organism,  a combina- 
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tion  of  numerous  associated  oi’gaus,  working  for 
a common  end,  the  sphere  of  action  of  a multi- 
tude of  intricate  processes,  and  cannot  be  handled 
as  a lifeless  thing,  a part  of  which  can  be  acted 
on  without  the  whole  being  more  or  less  atfected. 
He  overlooks  the  fact  that  the  healthy  action  of 
his  body  is  the  result  of  a multitude  of  condi- 
tions, connected  with  the  food  he  eats,  the  w'ater 
he  drinks,  the  air  he  breathes,  the  clothing  he 
wears,  the  house  he  dwells  in,  the  daily  work 
he  performs,  and  the  circumstances  of  his  social 
life,  and  that  the  unhealthy  action  of  his  body 
may  be  connected  with  any,  or  many,  or  all,  of 
these  conditions.  The  man  who  treats  disease 
on  rational  principles  does  not  seek  simply  to 
determine  what  is  the  proper  name  to  attach  to 
a complaint  from  which  his  patient  suffers,  in 
order  to  say  what  drug  is  suitable  for  it.  He 
seeks  rather  to  obtain  a knowledge  of  the  condi- 
tions under  which  his  patient  lives,  of  the  man- 
ner in  which  the  various  organs  of  his  body  are 
performing  their  work,  whether  their  perfor- 
mance is  of  a healthy  kind;  if  not,  wherein  they 
are  defective,  or  wherein  they  depart  from  the 
healthy  standard.  When  he  has  determined 
these  things  to  his  satisfaction,  he  asks  himself 
how  tills  departure  has  arisen,  what  is  keeping 
it  up,  what  is  encouraging  it  or  preventing  a 
restoration  to  the  natural  state  of  things.  When 
the  information  thus  obtained  is  before  him,  he 
probably  has  the  means  of  deciding  how  the 
unhealthy  action  may  be  jirevented,  how  a re- 
turn to  the  healthy  action  may  be  promoted, 
what  procedure  is  likely  to  encourage  a restora- 
tion to  health.  It  may  be  that  to  achieve  this 
desired  end  drugs  are  not  necessary,  may,  per- 
haps, be  hurtful  rather  than  the  reverse.  It  is 
only  too  likely  that  the  reason  of  the  disturb- 
ance of  the  healthy  activity  of  the  body  will  be 
found  in  some  of  the  conditions  of  the  patient’s 
life,  in  some  error  of  eating  or  drinking,  in  some 
unhealthy  state  of  the  air  of  house  or  workshop, 
insomecircunistance  connected  with  the  patient’s 
trade  or  occupation.  If  the  reason  of  the  dis- 
turbance is  found  and  removed,  then  the  natural 
tendency  of  the  body  to  conduct  its  operations 
in  a particular  way — the  way  for  which  it  was 
designed,  the  healthy  way — may  be  sufficient 
to  restore  health,  and  the  cure  is  thus  effected 
without  drugs.  It  may  be  possible  to  quicken 
the  process  of  restoration  by  administering  some 
substance  which  is  known  to  have  some  par- 
ticular effect  upon  a certain  organ  of  the  body, 
by  whose  effect  the  disordered  action  may  be 
lessened  and  the  tendency  to  return  to  the 
natural  action  encouraged.  In  which  case  the 
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medicine  is  ordered;  but  it  is  not  the  cure;  it 
is  only  one  of  the  helps  to  a cure.  It  is  given 
only  to  reinforce  the  other  means  set  in  opera- 
tion to  effect  a return  to  health. 

The  treatment  of  disease,  then,  is  not  solely, 
nor  mainly,  the  ad  ministration  of  medicines.  The 
administration  of  medicines  is  only  one  of  the 
means  of  treating  disease,  one  of  many  means, 
though  undoubtedly,  when  wisely  directed,  a 
vei'y  valuable  means.  The  tendency  to  return  to 
natural  heal  thy  action — thevismedicatnxnaturce, 
the  healing  influence  of  nature — or,  from  another 
point  of  view,  the  natural  resistance  of  the  body 
to  disease,  is  what  the  wise  physician  mainly  re- 
lies on  really  to  cure  the  disease.  This  influence 
he  encourages,  excites,  stimulates;  difficulties  in 
its  way  he  tries  to  modify  or  reriiove;  he  “stands 
by,”  to  use  a nautical  phrase,  to  modify  or  avert 
any  interference  with  its  full  play  which  he  sees 
likely  to  arise,  or  finds  actually  existing.  For 
this  purpose  he  directs  the  kind  of  food  and 
drink  to  be  taken,  the  most  suitable  climate, 
and  for  this  purpose  he  employs  what  medicine 
he  deems  advisable.  So  it  is  that  the  use  of 
medicines  is  only  one,  and  not  the  chief,  means 
adopted  in  the  ti’eatment  of  disease.  The  word 
therapeutics,  therefore,  which  is  commonly 
used  in  a narrow  sense  to  imply  the  use  of 
drugs  in  the  treatment  of  disease,  has  a far 
broader  meaning.  It  is  derived  from  the  Greek 
therapeuo,  I heal,  or  I treat,  and  it  really  in- 
cludes every  means  employed  to  restore  a healthy 
state  to  the  body. 

These  considerations  will  help  us  to  under- 
stand the  kind  of  knowledge  that  is  needful  for 
the  successful  employment  of  medicines.  The 
physician  must  first  know  whatthe  healthy  action 
of  the  body  really  is.  He  must  learn  what  the 
healthy  action  of  the  heart,  lungs,  liver,  bowels, 
nervous  system,  all  the  organs  of  the  body,  is. 
He  must  be  able  to  appreciate  what  changes 
are  produced  in  those  healthy  activities  by 
various  states  of  disease;  he  must  be  able  to 
search  for,  and  detect,  a departure  from  the 
natural  state,  and  understand  its  nature  and 
its  effects.  He  is  not  yet  ready,  however,  to 
treat  disease.  It  is  not  enough  to  know  how 
the  body  works,  so  to  speak,  when  it  is  in 
health,Tioryetsufficient  when,  to  that  knowledge, 
is  added  an  ability  to  discover  when  it  is  work- 
ing badly  and  why.  For  he  does  not  yet  know 
how  its  healthy  action  is  aflected  by  various 
conditions,  nor  how  he  can  bring  influences  to 
bear  on  its  disordered  action.  To  the  knowledge 
of  how  the  body  works  when  in  health,  must 
be  added  an  understanding  of  the  various  means 
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by  which  that  healthy  action  can  be  influenced. 
For  example,  a man  may  know  a great  deal 
about  the  action  of  the  heart,  how  often  it  con- 
tracts during  one  minute,  with  what  force  it 
contracts,  wliat  the  order  of  its  movements  is, 
what  are  their  effects,  and  so  on,  and  yet  be  un- 
able to  tell  how  the  action  of  tlie  heart  may  be 
quickened  or  slowed,  weakened  or  strengthened. 
Or  again,  one  may  know  a good  deal  about  the 
liver,  what  is  the  build,  size,  shape,  position  of 
the  organ,  about  its  woi’k  in  the  body,  about 
the  bile  which  it  produces,  what  its  chemical 
and  other  properties  are,  and  so  on,  and  yet 
have  not  tlie  smallest  knowledge  of  any  means 
by  which  the  liver  may  be  stimulated  to  in- 
creased action,  to  produce  more  bile,  or  how  its 
action  may  be  diminished  so  that  it  produces 
less,  and  so  on.  If  one  is  not  awuire  how  the 
various  activities  of  the  body  may  be  influenced 
by  conditions  either  within  or  without  the  body 
in  a state  of  health,  how  can  one  understand 
how  to  influence  the  action  of  the  various  or- 
gans when  there  is  some  state  of  disease?  If 
one  cannot  tell  how  the  action  of  the  healthy 
heart  may  be  strengthened,  how  is  one  to  know 
what  to  do  to  strengthen  a heai't  so  weakened  by 
disease,  as  to  have  become  almost  unfit  for  its 
work?  If  one  is  not  aware  what  will  slow  the 
movements  of  the  healthily  beating  heart,  how 
is  one  to  know  what  to  do  to  diminish  the  speed 
of  action  of  a heart  beating  with  a rapidity 
which  threatens  rapid  exhaustion  of  all  power 
to  beat  at  all?  If  one  is  not  aware  how  to 
stimulate  the  flow  of  bile  from  the  liver  in  a 
state  of  health,  how  is  one  to  know  what  to  do 
to  “poke  up”  a liver  which  has  become  slow  in 
the  performance  of  its  share  in  the  work  of  the 
body.  The  training  of  the  physician,  then,  im- 
plies the  op})ortuiiity  of  becoming  acquainted 
with  the  effects  upon  the  body,  and  uj^on  its 
various  organs  wdien  in  a state  of  health,  of 
various  conditions  and  substances,  and  an  ac- 
quaintance, so  far  as  that  can  be  gained,  with 
the  effects  of  similar  conditions  and  substances 
on  the  manifold  disordered  states  to  which  the 
body  is  subject.  The  knowledge  of  the  influ- 
ences that  may  be  bi’ought  to  bear  upon  the 
healthy  body  it  is  the  business  of  the  science  of 
physiology  to  acquire,  and  the  effect  of  any  sub- 
stance upon  the  body  in  a state  of  health  is  said 
to  be  its  physiological  action.  The  study  of  the 
effects  upon  the  body  in  a state  of  disease  be- 
longs to  the  science  of  therapeutics,  the  science 
of  treatment. 

Well,  then,  the  points  we  have  been  trying  to 
emphasize  axQ\  first,  that  the  treatment  of  disease 


isnot  entirely  or  mainly  an  affair  of  d rugs — the  ad  - 
ministration  of  medicines  is,  indeed,  only  a small 
part  of  it;  and,  second,  that  the  administration 
of  medicines  is  not,  or  ought  not  to  be,  an  affair 
of  happy  chance,  or  hap-hazard,  or  rule  of 
thumb,  but  ought  to  be  determined  by  (1)  a 
knowledge  of  the  healthy  action  of  the  body,  (2) 
a knowledge  of  the  effects  of  disease  in  altering 
healthy  action,  (3)  a knowledge  of  the  influences 
that  can  be  brought  to  bear  upon  the  body  in 
health  and  their  mode  of  operation,  and  (4)  a 
knowledge  of  the  means  by  which  the  body  and 
its  various  organs  can  be  influenced  in  a state 
of  disease.  What,  then,  is  meant  by  the  rational  ' 
employment  of  drugs  will  be  understood.  Let 
us  take  an  example: — A person  is  attacked  with 
inflammation  of  the  lungs.  The  physician  knows 
how  the  lungs  should  act  in  a state  of  health, 
this  physiology  has  taught  him;  his  study  of 
pathology — the  science  of  disease — has  revealed 
to  him  how  that  action  is  interfered  with  by 
various  states  of  disease,  and  how  the  particular 
kind  of  disease  is  determined.  His  examination 
of  the  person  has  shown  him  the  condition  of 
the  affected  lung,  and  he  has  found  that  a lai'ge 
part  of  one  lung,  let  us  say,  is  filled  up  with  the 
products  of  inflammation  so  that  it  can  no  longer 
do  its  share  of  the  work  of  introducing  oxygen 
to  the  blood  and  removing  caibonic  acid  gas 
from  it.  This  condition  of  the  lung  is  such  that 
the  blood  flows  through  it  with  great  difficulty, 
that  the  heart,  which  drives  the  blood  through 
it,  has  enormously  increased  labour  thrown  upon 
[ it  to  carry  on  the  circulation,  and,  besides,  the 
' state  of  fever,  the  interference  with  digestion, 
caused  by  the  disease,  and  so  on,  are  producing 
1 exhausting  effects  upon  the  whole  body,  and  on 
i the  heart  as  part  of  it.  For  all  these  I'easons 
I the  heart  has  become  enfeebled,  is  showing  signs 
of  tiring,  so  to  speak,  is  weak  and  iri'egular  in 
its  action,  and  the  risk  exists  that  the  ]>atient 
will  die,  not  directly  because  of  the  inflamed 
lung,  but  because  the  heart  will  fail  altogether, 
because  of  the  undue  sti'ain  thrown  upon  it.  In 
a few  days  the  physician  expects  that  the  in- 
flammation will  abate,  and  the  lung  will  begin 
to  clear  up,  and  the  strain  upon  the  heart  will 
lessen.  Meanwhile,  however,  it  is  questionable 
if  the  heart  can  hold  out  till  relief  begins.  So 
the  physician  asks  himself  what  can  be  done  to 
steady  the  action  of  the  heart  and  strengthen 
its  contraction,  what  can  he  do  to  aid  it  to  tide 
over  its  time  of  difficulty.  The  study  of  the 
action  of  medicines  has  taught  him  that  a 
drug,  digitalis,  diminishes  the  frequency  of  the 
heart’s  beat  and  increases  its  force,  and  his 
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knowledge  of  the  diseased  state  indicates  that 
this  is  tlie  effect  tliat  will  prove  beneficial.  So 
he  orders  digitalis.  He  does  not  simply  order 
a mixture,  containing  digitalis,  and  cause  a tea- 
spoonful, or  any  other  quantity  to  be  given, 
mechanically,  every  three  hours,  or  four  times 
a day,  or  whatever  it  be,  but  he  watches  its 
efiects.  He  finds  the  heart  is  a little  imj)roved, 
but  not  very  markedly,  so  he  increases  the  dose; 
and  after  a little  time  longer,  it  may  be,  he  in- 
creases it  still  more,  till  he  reaches  a dose  when 
the  effects  he  desires  are  obtained,  the  heart 
now  beats  steadily  and  firmly.  Meanwhile  his 
ti'eatment  of  the  inflammation  of  the  lung  goes 
on.  In  a few  days  the  lung  begins  to  clear  up, 
the  difficulty  begins  to  decrease;  he  begins  now 
slowly  to  diminish  the  digitalis,  and  at  length 
finding  the  heart  no  longer  fails,  is  now  no  longer 
opjjressed  with  labour,  he  can  safely  stop  the 
digitalis  altogether,  his  timely  aid  having  been 
sufficient,  while  the  time  of  undue  labour  lasted. 

This  is  an  illustration  of  a drug  rationally 
employed.  The  effect  to  be  produced  is  under- 
stood, a drug  which  can  produce  this  effect  is 
known,  and  so  the  drug  is  given  till  the  desired 
result  is  achieved.  Let  us  take  another  example 
of  a different  kind.  A j)erson  has,  by  accident, 
swallowed  a poisonous  dose  of  corrosive  sub- 
limate— a salt  of  mercury.  If  the  drug  passes 
irito  the  circulation  and  is,  by  the  blood,  dis- 
tributed throughout  the  body  in  sufficient  quan- 
tity, its  efiects  will  kill  him.  Obviously  the 
rational  treatment  is  to  get  the  poison  out  of 
the  stomach  before  it  has  had  time  to  be  ab- 
sorbed in  sufficient  quantity.  So  the  doctor 
applies  the  stomach-pump,  empties  and  washes 
out  the  stomach.  Perhaps  a stomach-pump  is 
not  at  hand,  so  he  tries  to  make  the  stomach 
empty  itself;  he  excites  vomiting  by  tickling 
the  throat  with  a feather,  or  putting  the  finger 
down.  Some  of  the  poison  may  still  be  left  in 
the  stomach,  adhering  to  its  walls,  can  he  give 
anything  which  will  prevent  the  poison  passing 
into  the  circulation?  It  can  only  pass  into  the 
blood  if  it  is  in  a state  of  solution;  if  the  corro- 
sive sublimate  is  not  dissolved,  it  cannot  gain 
entrance  to  the  blood,  and  so  will  do  no  harm. 
Now  corrosive  sublimate  forms  with  albumin 
an  insoluble  substance,  albuminate  of  mercury. 
White  of  egg  consists  chiefly  of  albumin,  so  the 
whites  of  several  eggs  are  rapidly  beaten  up  in 
water  and  given  to  the  person  to  drink,  and 
thus  an  antidote  to  the  poison  is  administered. 

Now  it  is  not  always  possible  to  make  use  of 
drugs  because  of  such  well-defined  reasons  as 
these.  Many  medicines  are  used  for  particulai-  i 


diseases  in  which  their  effects  have  been  proved 
by  experience  to  be  useful,  and  yet  the  reason 
of  their  usefulness,  the  exact  means  by  which 
they  are  beneficial,  are  not  known.  Experience 
only  has  taught  that  they  are  useful,  in  certain 
cases,  but  the  reason  of  their  usefulness  remains 
tobediscovered.  Whether  they  relieve,or  whether 
they  fail  to  relieve,  no  scientific  reason  is  yet 
forthcoming.  In  such  cases  the  medicine  is 
said  to  be  given  empirically,  and  the  treatment 
is  said  to  be  empirical  treatment.  It  is  un- 
doubtedly the  case  that  a very  large  number  of 
the  remedies  I'egularly  employed,  including  some 
of  the  most  useful  of  the  remedies  in  the  hands 
of  the  physician,  are  used  because  experience 
has  shown  their  value,  although  the  reason  of 
their  usefulness  is  not  at  all  or  not  well  under- 
stood. But  ])hysicians  do  not  1‘efuse  to  order 
medicines,  which  have  been  shown  without 
doubt  to  be  appropriate  in  certain  cases,  because 
they  do  not  yet  know  how  they  bring  about  the 
desired  end.  It  is,  however,  the  object  of  the 
modern  science  of  medicine,  bringing  chemistry 
and  physiology  and  pathology  to  its  aid,  gradu- 
ally to  reveal  more  and  more  clearly  how  these 
remedies  act,  and  so  to  increase  the  number  of 
the  drugs  which  are  employed  because  their 
mode  of  action  is  well  understood,  and  to  dim- 
inish the  number  of  drugs  which  are  recom- 
mended merely  because  of  the  facts  of  experience. 
This  result  the  science  of  medicine  is  gradually 
achieving;  and  year  by  year  drugs  are  being 
taken  out  of  the  class  of  those  used  empirically 
and  added  to  the  number  of  those  used  ration- 
ally. A most  notable  illustration  of  this  is 
found  in  the  well-known  medicine  quinine. 
Long  ago  quinine  and  Peruvian  or  cinchona 
bark,  from  which  quinine  is  derived,  were  known 
to  be  invaluable  medicines  in  the  treatment 
of  fevers,  and  specially  of  those— such  as  ague  — 
dependent  upon  malaria.  The  cure  of  ague  was 
regarded  as  almost  a certainty  by  the  adminis- 
tration of  quinine  long  ago,  and  as  late  as  1857, 
Sir  Thomas  Watson  said  of  it:  “I  may  observe, 
however,  that  this  is  a remedy  to  which  w'e 
could  never  have  been  led  by  any  process  of 
reasoning.  It  is  a matter  of  pure  empiricism. 
We  know  nothing  of  the  seat  or  of  the  essential 
nature  of  the  disease  (ague);  we  are  equally  in 
the  dark  as  to  the  modus  operandi  of  the  quina 
in  curing  it;  yet  our  knowledge  of  ague,  upon 
the  whole,  estimated  in  reference  to  its  precision 
and  practical  bearing,  is  more  satisfactory  than 
of  many  other  complaints,  with  the  seat  and 
nature  of  which  we  are  much  better  acquainted. 
The  group  of  symptoms  is  so  distinct,  that  we 
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have  no  trouble  or  doubt  as  to  the  diagnosis; 
and  experience  has  taught  us  a remedy  which 
is  all  but  infallible.”  This  might  have  been 
said  of  quinine  up  to  a much  later  date.  Now, 
however,  physiological  investigations  have  re- 
vealed much  of  the  way  in  which  quinine  acts 
in  controlling  certain  kinds  of  fever,  and  con- 
cerning it  we  may  now  be  said  to  have  passed 
beyond  the  mere  stage  of  experience.  How 
salicine,  derived  from  willow  bark,  acts  so  mar- 
vellously in  rheumatism,  diminishing  the  fever, 
relieving  the  pain,  and  removing  the  swelling, 
it  is  impossible  to  say,  yet  experience  warrants 
one  in  almost  asserting  that  in  a few  hours  acute 
rheumatic  fev^er  will  yield  to  its  use. 

While  this  is  so,  still  the  object  of  all  those 
who  work  in  the  various  depaiTments  of  medical 
science  is  to  reduce  it  more  and  more  to  the 
limits  of  an  exact  science,  to  discover  the  real 
nature  and  ultimate  causes  of  disease,  to  ascer- 
tain the  actions  of  drugs  in  health  and  in  disease, 
so  that  those  who  practise  the  art  of  medicine 
shall  always  have  well-defined  reasons  for  the 
employment  of  all  the  means  of  meeting  disease, 
and  shall  have  more  and  more  certainty  of  suc- 
cessfully combating  and  overcoming  it. 

Modes  of  Administering-  Medicines. 

Medicines  produce  both  what  is  called  a local 
and  a remote  effect.  That  is,  they  act  directly 
upon  the  part  with  which  they  come  into  contact, 
and  they  also  act  upon  parts  distant,  usually  by 
passing  into  the  blood  and  being  carried  thence 
to  other  parts  of  the  body.  Sometimes  it  is 
only  the  local  effect  one  wishes  to  produce,  as 
when  carbolic  acid  or  other  similar  substance  is 
applied  to  an  ulcer  to  convert  it  into  a healthy 
sore,  sometimes  one  wishes  to  get  the  medicine 
into  the  blood  only  so  that  it  may  be  carried  to 
the  distant  organ.  The  usual  way  of  getting 
the  medicine  into  the  system  is  by  giving  it  by 
the  mouth.  It  is  then  swallowed,  and  passes 
into  the  stomach.  From  the  stomach  it  is 
absoi'bed  by  the  blood-vessels,  and  thus  carried 
through  the  whole  body  in  the  blood  stream. 
Reaching  all  parts  of  the  body,  it  may  influence 
all  the  tissues  and  organs,  but  commonly  one  or 
more  organ  is  affected,  more  than  others,  and  a 
special  effect  is  thus  produced.  Often  there  are 
objections  to  giving  it  by  the  mouth.  One  may 
desire  to  avoid  its  local  action  on  the  walls  of 
the  stomach,  the  irritability  of  the  stomach  may 
be  such  that  the  substance  is  vomited  speedily 
after  it  is  swallowed,  and  another  method  of 
introduction  is  desirable.  In  such  a case  the 
medicine  may  be  mixed  with  a solution  of  some 


non-irritating  material  like  starch  and  injected 
into  the  bowel,  from  which  it  is  absorbed  and 
passes  into  the  blood.  Or  the  drug  may  be 
dissolved  in  a few  drops  of  water  and  injected 
under  the  skin.  This  is  called  hypodermic  in- 
jection (Greek,  hupo,  under,  and  derma,  the 
skin).  The  instrument  used  for  the  purpose  is 
a liypodermic  syringe.  It  is  a small,  usually 
glass,  syringe,  capable  of  holding  20  or  30  drops, 
the  barrel  of  the  syringe  being  marked  so  that 
the  number  of  drops  injected  may  be  easily 
known.  To  the  nozzle  of  the  syringe  is  screwed 
a long  slender  needle,  with  a fine  canal  running 
through  it,  and  ending  in  a sharp  point.  The 
solution  b^ing  sucked  up  into  the  syringe,  the 
needle  is  screwed  on ; slight  pressui’e  on  the 
piston  drives  the  solution  along  the  needle  till 
its  canal  is  filled,  then  the  skin  is  picked  up 
between  finger  and  thumb  and  the  needle  thrust 
through  it.  The  piston  is  then  jmessed  till  the 
requisite  quantity  is  injected.  On  withdrawing 
the  needle  one  presses  over  the  puncture  to  pre- 
vent escape  and  gently  rubs  the  skin  over  the 
seat  of  injection  to  cause  the  fluid  to  be  diffused 
through  the  tissue  under  the  skin,  and  so  ensure 
it  being  rapidly  picked  up  by  the  vessels — 
blood-vessels  and  lymphatics.  This  is  one  of  the 
quickest  ways  of  procuring  the  action  of  a drug, 
it  so  rapidly  gains  entrance  to  the  current  of 
blood.  A drug  may  be  rubbed  on  to  the  skin, 
and  it  will  produce  an  effect  not  only  on  the 
part  to  which  it  is  applied  but  also  on  the  sys- 
tem in  general,  because,  if  well  rubbed  in,  it  gets 
into  the  vessels.  Occasionally  the  top  skin,  or 
scarf  skin,  is  removed  by  a blister,  and  a drug, 
in  powder,  sprinkled  on  the  raw  surface. 
Some  is  absorbed  and  produces  remote  effects. 
Then  drugs  are  sometimes  caused  to  enter  the 
body  by  inhalation — the  drug  is  disseminated 
through  the  atmosphere  in  vapour,  and  the 
vapour  being  breathed,  and  the  drug  getting 
into  the  lungs,  is  absorbed  by  the  vessels  of  the 
moist  delicate  mucous  membrane.  The  diug 
may  be  converted  into  vapour  and  the  naked 
body  exposed  to  its  influence,  the  arrangement 
being  that  described  for  the  vapour  bath  (p.  / 38). 
In  such  a case  it  is  absorbed  by  the  skin. 
Medicated  bath  may  be  given  as  a means  of 
introducing  the  medicine  into  the  body.  Fi- 
nally, the  speediest  method  of  all  would  be  to 
inject  the  drug  directly  into  the  blood  by  a vein, 
intravenous  injection,  but  this  method  is  seldom 
employed.  The  speediest  method  commonly 
employed  is  that  by  hypodermic  injection.  A 
small  quantity  of  the  drug,  thus  given,  will  act 
as  effectually  as  a larger  dose  by  the  mouth. 
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for  it  enters  the  circulation  more  quickly,  and 
there  is  a larger  quantity  circulating  at  one 
time.  When  the  drug  is  given  by  the  moutli, 
its  absorption  from  the  stomach  is  so  much 
slower,  comparatively  speaking,  that  some  of  it 
may  be  already  expelled  froju  the  body  by  way 
of  the  kidneys,  skin,  and  lungs,  before  the  last 
of  it  is  absorbed.  Then  the  juices  of  the 
stomach,  &c.,  may  so  act  upon  the  medicine  as 
greatly  to  change  its  nature  and  prevent  its 
full  action  being  produced,  an  effect  avoided 
by  injection  under  the  skin.  Thus  everything 
absorbed  from  the  stomach  passes  through  the 
liver,  and  the  medicine  may  be  much  altered  in 
its  course.  Therefore,  a much  smaller  dose  is 
given  by  hypodermic  injection  than  would  be 
given  by  the  mouth  or  bowel. 

Dose  of  Medicines. — The  dose  of  medicines 
should  be  regulated  by  the  body  weight,  for  the 
same  dose  administered  to  a small  and  a larwe 

o 

person  will  be  distributed  through  a smaller 
quantity  of  blood  in  the  small  })erson,  and  thus 
each  organ  of  the  body  wdll  receive  a larger 
share  than  the  corresponding  organs  in  the  j)er- 
son  of  greater  size.  Women,  therefore,  require 
a smaller  dose  than  men,  and  children  than 
grown  persons.  Age  is  regarded  as  the  conve- 
nient guide  in  regulating  the  dose.  One  rule 
for  fixing  the  dose  for  a certain  age  is  to  take 
the  age  in  years  of  the  person,  add  to  it  12, 
and  with  the  sum  divide  the  age  in  years,  the 
result  expresses  the  fraction  of  the  full  dose  to 
be  given.  Thus  a child’s  age  is  4 years,  4 added 
to  12  makes  16.  Divide  the  age  in  years  by 
16 — fraction  of  the  full  dose  for  a 
child  of  4 yearn.  ^ and  if  the  full  dose 
is  4 grains,  the  child  should  get  1 grain.  The 
following  table  may  be  taken  as  a guide : — 


A child  under  1 year  will  require  only  ^ part  of  the 

full  dose. 
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A young  person  under  20 
A person  above  21  receives  the  full  dose. 
After  65  years  of  age  the  dose  is  diminished. 
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It  may  further  be  noted  that  young  j)ersons 
are  much  more  susceptible  to  the  action  of  cer- 
tain drugs  than  are  old  persons.  For  instance, 
children  are  peculiarly  strongly  affected  by 
opium,  or  any  of  its  preparations,  such  as  lau- 
danum, and  to  them  it  cannot,  therefore,  be 
given  too  carefully.  On  the  other  hand  chil- 
dren are  less  affected  by  preparations  of  mer- 
cury than  are  adults;  and  there  are  instances 
on  record  of  calomel,  a preparation  of  mercury, 
having  most  serious  effects  on  an  adult,  when 
given  in  a dose  which  almost  the  youngest  child 
could  stand.  Another  drug  to  which  chil- 
dren are  less  susceptible  than  adults  is  bella- 
donna. 

Besides  all  this,  custom,  temperament,  the 
influence  of  climate,  and  personal  peculiaritie.s 
affect  the  question.  Many  people  are  peculiarly 
affected  by  certain  drugs,  even  as  many  aie 
peculiarly  affected  by  certain  foods,  while  others 
are  ha]dly  influenced  at  all  except  with  large 
doses.  Opium  and  mercury  are  notable  illustra- 
tions; the  smallest  doses  of  these  being  scarcely 
tolerated  at  all  by  many  persons. 

We  shall  now  proceed  to  consider  some  of  the 
chief  remedies  and  means  of  ti’eatment  in  their 
effects  upon  the  body,  and  their  use  in  disease, 
considering  them  as  far  as  possible  according  to 
the  organs  of  the  body  they  chiefly  influence. 
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Section  I— MEDICINES  WHICH  ACT  UPON  THE  BLOOD  AND 
WHICH  AFFECT  THE  NUTRITION  OF  THE  WHOLE  BODY. 

Medicines  which  Act  upon  the  Blood. 

Blood  Tonics : 

Iron — Its  Preparations  and  their  Doses— Tincture  of  Steel,  Iodide  of  Iron,  Chemical  Food, 

Bland’s  Pill,  &c. — Its  Action  and  Uses  in  various  Diseases. 

Medicines  which  increase  or  Diminish  the  Alkalinity  of  the  Blood: 

Potash— Ub  Preparations  and  their  Doses— Carbonate  and  Citrate  of  Potash,  &c. — The 
Use  of  Potash  in  Rlieumatisin,  Gout,  and  Gravel; 

Socto— Bicarbonate  of  Soda  and  Rochelle  Salts; 

Lithia—ltB  Use  in  Gout. 

Remedies  which  Cool  the  Blood— Antipyretics : 

Quinine  and  Peruvian  Bark — The  Varieties  of  Cinchona  Barks— The  Preparations  of  Bark 
— The  Preparations  of  Quinine — The  Use  of  Quinine  as  a Tonic,  for  Fever  and  Ague, 
and  as  a Disinfectant— Warburg’s  Tinctui-e; 

Salicine—ltB  Use  in  Rheumatism; 

Salicylic  Acid  and  Salicylate  of  Soda; 

Antipyrin— Its  Employment  for  Fever,  and  its  Use  for  Nervous  Headache; 

Thallin,  Anti/ebrin,  and  Kairin. 


Medicines  which  Act  on  Tissue  Change. 

Alteratives : 

Arsenic— Its  Chief  Preparations— Precautions  in  its  Use— Arsenical  Poisoning— Its  Use  in 
Skin  Diseases;  ' 

Mercury— Its  Compounds,  Action,  and  Value— Mercurial  Poisoning; 

Iodine  and  Its  Use  in  Scrofula  and  Gland  Diseases; 

Phosphorus  and  Its  Preparations; 

Sxdphur—lts  Use  in  Liver  Disorders  and  Skin  Affections— Sulphuretted  Hydrogen  Treat- 
ment in  Consumption; 

Sarsaparilla; 

Colchieum— Its  Employment  in  Gout; 

Gxxaiacuni—TAovr  applied  for  Sore  Throat  and  Rheumatism; 


Mezereum  Bark. 

In  the  first  part  of  this  work  we  have  con- 
sidered the  characters  and  composition  of  the 
blood  (see  p.  212);  we  have  considered  also  the 
part  which  the  blood  plays  in  the  body.  We 
have  seen  that  tlie  whole  body,  and  every  part 
of  the  body,  are  dependent  upon  the  blood  for 
the  material  for  their  healthy  growth  and  for  the 
material  for  their  healthy  activity.  The  blood 
is  the  nourishing  fluid  of  the  body,  containing 
within  itself  all  the  materials  for  the  building 
up  of  every  tissue,  muscle,  nerve,  bone,  skin, 
and  so  on,  for  the  production  of  every  juice 
required  in  the  body,  the  digestive  juices  for 
example,  and  for  the  repair  of  all  tear  and  wear, 
continually  going  on.  It  is  distributed  to  every 
organ,  and  brought  within  reach  of  every  tissue; 
and  the  tissues  possess  the  power  of  selecting 
from  it  the  constituents  they  require  for  their 
continued  healthy  existence.  AVe  have  con- 
sidered also  how  the  blood,  thus  continually 
being  drained  of  its  nourishing  materials,  is  as 
continually  restored  to  a healthy  standard  and 
maintained  in  a condition  fit  for  the  purpose  it 


has  to  serve.  The  means  for  this  purpose  are 
mainly  food  and  drink  introduced  by  the  mouth 
and  prepared  for  entering  the  blood  by  the 
digestive  organs,  and  oxygen  gas,  which  the 
blood  obtains  through  the  instrumentality  of 
the  lungs.  Our  earlier  studies  have  also  shown 
us  that  the  blood  is,  besides,  a means  of  removing 
from  tissues  and  organs  the  waste  products,  due 
to  the  activity  of  the  organs  and  tiss\ies,  and 
how  the  liver,  the  bowels,  the  lungs,  tlie  kid- 
neys and  the  skin,  act  in  ridding  the  blood  of 
these  waste  substances  and  thus  maintaining  its 
standard  of  purity.  Through  the  blood,  then, 
the  condition  of  the  whole  body  may  be  influ- 
enced. If  it  is  impoverished  or  impure,  the 
organs  and  tissues  will  not  derive  the  needed 
nourishment;  or  some  organs  may  obtain  a fail 
supply  and  others  may  feel  the  impoverishment 
more;  or  along  with  the  needed  material  for 
growth  and  work  may  also  be  obtained,  because 
of  the  impurity, something  hurtful  to  the  healthy 
action  of  the  organ  or  tissue.  If  some  additional 
substance  be  taken  into  the  stomach,  which  is 
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able  to  pass  into  the  blood,  it  will  be  carried  to 
all  parts  of  the  body.  If  it  is  an  active  sub- 
stance it  may  affect  more  or  less  every  organ 
and  tissue  of  the  body,  or  it  may  be  of  a char- 
acter fitted  to  act  upon  one  organ  more  than 
another,  and  may  profoundly  affect  the  whole 
body  by  its  universal  action  or  by  speciallv  in- 
fluencing one  or  two  organs  in  partciular. 

Thus,  then,  it  is  plain  there  are  two  great 
ways  of  intluencing' the  nutrition  of  the  whole 
body  in  general:  (1)  either  by  acting  directly  on 
the  blood,  or  (2)  by  introducing  something  into 
the  blood  which  shall  be  conveyed  by  it  to  all 
parts  of  the  body  and  shall  modify  the  action 
of  the  tissues  when  it  arrives  there.  To  the 
first  class  of  remedies  belong  blood  tonics,  of 
which  the  conspicuous  example  is  iron;  while 
the  second  class  is  called  alteratives,  that  is, 
they  alter  or  modify  the  changes  going  on  in  the 
tissues,  though  how  they  do  so  is  not  well  un- 
derstood, and  to  that  class  arsenic,  mercury, 
iodine,  and  others  to  be  named  latez',  belong. 

MEDICINES  WHICH  ACT  ON  THE 
BLOOD. 

The  blood  (see  p.  216)  consists  of  minute 
bodies,  corpuscles,  red  and  white,  floating  in  a 
fluid,  liquor  sanguinis  or  plasma.  Now  the  red 
corpuscles  are  formed  of  an  albuminous  body, 
haemoglobin,  which  contains  iron,  and  they  also 
contain  salts  of  potash  and  phosphorus,  and  fat. 
These  red  corpuscles  give  the  colour  to  the  blood, 
and  if  they  are  deficient  in  number,  the  ]>ale- 
ness  of  the  skin  is  marked,  and  a condition  of 
bloodlessness,  or  anaemia,  is  the  result.  By 
supplying  to  the  blood  iron,  fat,  potash  salts, 
the  constituents  of  the  corpuscles,  much  can  be 
done  to  remedy  this  condition,  supposing,  of 
coiirse,  that  at  the  same  time  appropriate  food 
is  given,  and  fresh  air  and  sunlight  and  exercise 
are  not  forgotten.  Then,  again,  the  liquid  of 
the  blood  contains  albumin,  soda  salts,  fat,  &c., 
and  by  a due  supply  of  these  substances  an  im- 
proved condition  may  be  brought  about.  Be- 
cause of  the  soda  and  potash  salts  of  the  liquid 
and  red  corpuscles  of  the  blood  the  blood  is  not 
acid  but  alkaline,and  in  certain  diseases,  notably 
rheumatism  and  gout,  the  alkalinity  is  dimin- 
ished. By  administering  soda  or  potash  salts 
it  can  be  increa.sed,  and  this  is  actually  part  of 
the  treatment  in  the  diseases  named.  Again, 
scurvy,  a disease  in  which  the  nutrition  of  the 
whole  body  is  profoundly  impaired,  is  believed 
to  be  due  to  the  absence  from  the  blood,  or  de- 
ficiency, of  some  of  its  constituents,  perhaps 


potash  salts,  to  be  I’emedied  by  giving  fresh 
meats  and  vegetables  which  contain  the  salts, 
or  by  the  use  of  lime-juice. 

Thus  we  see  how  the  condition  of  the  blood 
can  be  influenced  by  the  administration  of  sub- 
stances which  are  needed  for  its  formation  and 
which  otherwise  act  upon  it  directly,  and  how 
in  consequence  the  nutrition  of  the  whole  body 
may  be  improved. 

Then,  again,  the  red  corpuscles,  because  of 
the  hinmoglobin  of  which  they  are  mainly  com- 
posed, act  as  the  distributors  of  oxygen  gas  to 
the  tissues,  without  which  tlieir  activity  cannot 
be  carried  on.  The  haemoglobin  forms  a loose 
chemical  compound  with  oxygen,  and  when  the 
blood  obtains  the  oxygen  in  the  lungs,  it  is 
forthwith  carried  to  the  tissues  and  delivered 
up  to  them,  so  to  speak.  If  the  corpuscles  are 
deficient,  then  oxygen  in  sufficient  amount  can- 
not readily  be  carried  to  the  tissues.  They 
cannot  carry  on  their  processes  with  ordinary 
activity,  and  all  the  energies  of  the  body  be- 
come, in  consequence,  diminished ; the  patient 
is  weak,  languid,  dull,  sleepy;  and  the  heart  is 
greatly  quickened  and  the  breathing  hurried 
with  the  least  exertion,  ])erhaps  in  the  attempt 
to  make  up  for  the  defective  oxygen-carrying 
capacity  of  the  blood  b}’-  increasing  the  rate  of 
its  distribution  through  the  body,  that  is  to  say, 
by  making  the  corpuscles  travel  all  the  oftener 
between  the  lungs  and  the  tissues.  By  the  ad- 
ministration of  iron  with  appropriate  food,  &c., 
the  multiplication  of  red  blood  corpuscles  is  en- 
couraged, and  relief  in  time  obtained. 

Now  there  ai’e  drugs  which  interfere  with  the 
yielding  up  of  oxygen  to  the  tissues  by  the  red 
corpuscles.  The  corpuscles  duly  bring  their 
load  of  oxygen,  but  are  prevented  handing  it 
over,  so  to  speak.  This  is  an  effect  which  is 
produced  by  alcohol,  and  is  also  produced  by 
quinine.  It  is  an  effect  which  one  would  not 
seek  to  produce  in  health,  but  is  often  exceed- 
ingly  valuable  in  disease.  For  instance,  in  fever 
tlie  heat  of  the  body  is  greatly  increased,  owing, 
in  certain  fevers  at  any  rate,  to  too  great  jjf'o- 
duction  of  heat  in  the  body.  We  know  that 
heat  in  the  body  is  produced  in  the  same  way 
as  heat  outside  of  the  body  is  produced  (see  j). 
527),  by  a union  of  certain  substances,  carbon 
and  hydrogen,  with  oxygen.  The  substances 
that  unite  with  the  oxygen  ai'e  in  the  tissues, 
and  the  oxygen,  as  we  have  said,  is  brought  to 
them  by  the  blood.  If  the  oxygen  is  so  firmly 
united  to  the  corpuscles  that  it  is  given  off  from 
them  with  difficulty,  the  chemical  combination 
will  be  diminished  and  less  heat  will  be  pro- 
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duced.  This  is  the  effect  of  quinine,  and  thus 
in  cases  of  fevei'  it  diminishes  the  heat  of  the 
body  by  lessening  the  production  of  heat,  by 
preventing  the  corpuscles  giving  up  their  oxy- 
gen so  quickly  as  they  would  otherwise  do. 

The  general  action  of  remedies  on  the  blood 
having  thus  been  briefly  indicated,  we  shall 
now  shortly  note  the  chief  points  of  importance 
connected  with  the  drugs. 

Blood  Tonies. 

Blood  Tonics  are  remedies  which  improve 
the  quality  of  the  blood  by  supplying  materials 
iu  which  it  is  deficient.  The  chief  of  them  are 
also  called  haematinics,  because  they  increase 
the  quantity  of  colouring  matter  in  the  blood. 

Iron  in  some  form  is  the  chief  blood  tonic. 
The  chief  preparations  of  iron  in  common  use 


and  their  doses  are  as  follows  : — 

DOSE. 

Reduced  Iron 2 to  6 grains. 

Saccharated  Carbonate  of  Iron 5 to  20  ,, 

Sulphate  of  Iron 1 ,,  5 ,, 

Dried  Sulphate  of  Iron ^ ,,  3 ,, 

Phosphate  of  Iron 5 ,,10  ,, 

Syrup  of  Phosphate  of  Iron 60  drops. 

Tincture  of  Steel  (Tincture  of  Per- 

chloride  of  Iron — Steel  Drops) 10  to  40  drops. 

Dialysed  Iron 10  ,,  30  ,, 

Iron  Wine 1 to  4 tea-spoonfuls. 

Tartrate  of  Iron  (Potassic  Tarti'ate  of 

Iron) 5 to  20  grains. 

Citrate  of  Iron  and  Ammonia 5 ,,10  ,, 

Citrate  of  Iron  and  Quinine 5 ,,  20  ,, 

Iodide  of  Iron 1 ,,  5 ,, 

Syrup  of  Iodide  of  Iron 20  to  60  drops. 

Arseniate  of  Iron ^ to  ^ grain. 


Griffith’s  Mixture  (compound  mixture  of 
iron)  is  a favoui’ite  iron  mixture,  containing 
sulphate  of  iron  (25  grains),  carbonate  of  potash 
(30  grains),  powdered  myrrh  (30  grains),  spirit 
of  nutmeg  (|  oz.),  sugar  (60  grains),  and  rose- 
water (9  fluid  ounces).  Dose — 1 to  2 fluid 
ounces. 

The  myrrh,  spirit  of  nutmeg,  and  carbonate 
of  potash  are  rubbed  up  together  in  a mortar, 
then  the  rose-water  is  added  and  well  mixed, 
then  the  sugai’,  and  lastly  the  sulphate  of  iron. 
It  should  be  kept  in  a stoppered  glass  vessel. 

Parrish’s  SyruporChemical  Food  is  another 
favourite  remedy,  containing  phosphate  of  iron, 
with  the  phosphates  of  lime,  potash,  and  soda, 
dissolved  in  dilute  phosphoric  acid  and  sugar 
added.  Dose — 1 tea-spoonful. 

Easton’s  Syrup  is  a syrup  containing  phos- 
phate of  iron  with  the  phosphates  of  quinine 
and  strychnine.  Dose — ^ to  1 tea-spoonful. 

Syrup  of  the  Hypophosphites  contains  iron. 


lime,  potash,  soda,  &c.,  as  well  as  other  ingre- 
dients like  quinine  and  strychnine.  Dose — ^ to 
1 tea-spoonful. 

Blaud’s  Pill  contains  sulphate  of  iron  and 
carbonate  of  ]jotash.  In  the  stomach  carbonate 
of  iron  is  formed.  It  is  a very  good  form  for 
the  administration  of  iron. 

Action  and  Uses  of  Iron. — The  preparations 
of  iron  hav^e  an  eflect  upon  the  tissues  with 
which  they  come  into  contact  before  they  enter 
the  blood.  Thus  the  astringency  of  most  of  the 
preparations  is  perceived  by  the  action  on  the 
mouth.  They  discolour  the  teeth,  and  thus 
when  not  given  in  the  form  of  jnll,  but  as  a 
liquid,  they  should  be  taken  through  a gla.ss- 
tube,  a straw  even  would  suit  the  purpose,  and 
the  mouth  and  teeth  should  be  well  washed 
afterwards.  They  exert  a constringing  eflect 
upon  the  lining  membrane  of  the  throat,  gullet, 
stomach,  and  bowels.  They  cause  blood  to 
contract  and  form  a clot  with  albuminous  bodies, 
such  as  blood.  Now  this  purely  local  action  is 
often  useful,  and  they  are,  therefore,  used  to 
diminish  dischai-ge  from  organs,  to  arrest  bleed- 
ing, and  for  similar  purposes.  Thus,  besides 
being  given  by  the  mouth  to  produce  such  local 
effects  on  the  mouth  or  throat,  stomach  or  bowels, 
they  are  employed  as  injections,  in  cases  of 
bleeding  from  the  nose,  bleeding  from  gums, 
from  leech-bites.  &c.  In  some  of  the  prepara- 
tions these  effects  are  specially  marked,  the 
tinctui'e  of  steel  and  sulphate  of  iron,  for  ex- 
ample. It  is  the  same  action  which  makes  iron 
preparations  valuable  in  cases  of  relaxed  bowel, 
diarrhoea,  and  so  on.  The  astringency,  however, 
causes  iron  to  be  badly  borne  by  many  ])ersons, 
persons  with  irritable  stomach  for  example,  and 
is  disadv^■lnta^Teous  in  cases  where  there  is  no 

O 

looseness  of  bow^els,  from  the  tendency  to  cause 
constipation.  It  is,  therefore,  common  to  com- 
bine with  the  preparation  of  iron  some  sub- 
stance which  will  have  an  opening  eflect.  Thus 
the  iron-and-aloes  pill  acts  iq)on  the  lower  bowel, 
securing  a movement,  while  the  benefits  of  the 
action  of  iron  are  also  obtained.  It  must  be 
noticed  also,  that  iron  preparations  colour  the 
i motions  black,  owing  to  the  formation  in  the 
! bowel  of  the  black  sulphide  of  iron. 

In  cases  where  the  local  action  is  not  specially 
desiied,  one  seeks  to  make  use  of  those  forms 
of  the  remedy  which  have  the  least  constringing 
action,  since  this  eflect  is  ajit  to  irritate  the 
stomach  and  bowels.  If  the  person  has  a red, 
' raw-looking  tongue,  this  is  held  to  indicate  an 
irritable  condition  of  stomach,  when  iron  would 
not  be  given,  or  only  in  the  mildest  form  in 
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small  doses.  When  the  tongue  is  pale,  flabby, 
and  shows  the  marks  of  the  teeth  on  the  edge, 
iron  is  suitable.  The  least  astringent  forms  are 
the  reduced  iron  and  dialysed  iron  s[)ecially, 
the  saccharated  carbonate  of  iron,  the  phosphate, 
tartrate,  and  citrates  of  iron,  and  the  liypo- 
phosphite. 

The  direct  action  of  iron  on  the  red  corpuscles 
is  the  peculiai’ly  valuable  eftect  for  which  iron 
is  most  usually  administered,  its  effect  upon  the 
organs  and  tissues  being  practically  none,  except 
through  the  improved  quality  of  the  blood 
which  it  produces.  It  is  thus  the  most  useful 
drug  in  bloodlessness  (amemia),  in  all  conditions 
of  impaired  nutrition,  in  cases  of  wasting  due 
to  loss  of  blood  or  chronic  discharges,  in  the 
condition  of  weakness  followins:  fevers,  in 
scrofula,  in  malarial  poisoning,  in  blood  poison- 
ing, in  diphtheria,  erysipelas,  &c.  For  the  two 
last-named  diseases  it  is  given  in  large  doses, 
the  tincture  of  steel  being  very  useful  in  10-drop 
doses  given  in  water  five  times  a day,  or  the 
dialysed  iron.  The  carbonate  of  iron,  Griffith’s 
mixture,  Bland’s  pill,  and  the  syrups  of  the 
phos[)hates  or  hypophosphites  are  also  the  most 
serviceable.  In  chronic  kidney  disease  it  is 
also  used.  In  nervous  diseases,  and  in  the 
flushings  experienced  at  the  change  of  life,  any 
of  such  preparations  is  most  valuable.  In 
nervous  cases  the  combinations  with  strych- 
nine, such  as  in  the  compound  syrup  of  hypo- 
phosphites  or  Easton’s  syrup,  are  those  to  be 
employed. 

The  citrates  of  iron  are  the  mildest  prepara- 
tions. and  may  be  given  when  it  is  doubtful  if 
other  forms  will  be  well  borne. 

In  cases  of  deficiency  of  the  menstrual  flow 
the  carbonate  of  iron  and  Blaud’s  pill  are  com- 
monly employed. 

The  combination  of  iron  with  iodine,  and 
specially  the  syrup  iodide  of  iron,  is  one  of  the 
most  valuable  remedies  for  scrofula  and  affec- 
tions of  glands ; and  there  is  scarcely  a better 
remedy  than  this  for  the  pale,  flabby,  un- 
healthy children  of  towns,  given  to  the  extent 
of  15  drops  or  thereby,  dropped  into  a tea- 
spoonful of  cod-liver  oil,  three  times  daily. 
Nervous  diseases  of  children  derive  great  benefit 
in  many  cases  from  such  treatment.  The  syrup 
of  the  phosphate  of  iron  is  suitable  for  rickety 
children. 

The  compound  of  iron  and  arsenic  is  useful 
for  skin  affections  in  j)ale  persons,  and  for  other 
anaemic  conditions,  but  it  ought  scarcely  to  be 
used  without  j)roper  advice. 

Iron  is  an  antidote,  in  one  of  its  form.s,  to  ] 


[)oisoning  by  arsenic.  The  form  used  is  the 
hydrated  oxide,  when  freshly  prepared,  by  add- 
ing a solution  of  soda  or  ammonia  to  the  tincture 
of  perch loride  of  iron  in  water,  or  to  a solution 
of  the  sulphate  of  iron.  It  forms  with  the 
arsenic  an  insoluble  compound.  A brisk  pur- 
gative should  afterwards  be  given. 

Medicines  which  Increase  or  Diminish 
the  Alkalinity  of  the  Blood. 

The  chief  remedies  which  increase  the  alkaline 
chai'acter  of  the  blood  are  potash,  soda,  mag- 
nesia, lime,  and  lithia. 

Potash. — The  chief  pi*eparations  of  potash 
are  as  follows  : — 

DOSE. 

Carbonate  of  Potash i 10  to  30  graina 

Bicarbonate  of  Potash 10  ,,  40  ,, 

Solution  of  Potash  (Liquor  Potassse)  15  ,,  60  drops 

in  a wine-glassful  of  water. 

Iodide  of  Potassium  (see  p.  825) 2 to  10  grains. 

Bromide  of  Potassium 5 ,,  30  ,, 

(See  under  Drugs  which  Act  on  the 
Nervous  System.) 

Citrate  of  Potash 20  ,,60  ,, 

Acetate  of  Potash 10  ,,  60  ,, 

Nitrate  of  Potash 10  ,,  30  ,, 

Chlorate  of  Potash 10  ,,30  ,, 

Acid  Tartrate  of  Potash  (Cream  of 

Tartar) 60  grains  and  upwards. 

Actions  and  Uses  of  Potash. — This  remedy 
produces  very  different  effects  according  to  the 
form  in  which  it  is  used,  and  acts  on  many 
organs,  according  to  the  dose  given.  Thus 
caustic  potash,  usually  in  the  form  of  white 
pencils,  is  emjfloyed  for  its  destructive  action  on 
the  tissues  to  destroy  unhealthy  ulcers,  remove 
tumours,  &c.  Then  potash  is  employed  for 
its  chemical  antagonism  to  acid,  being  given 
to  neutralize  acidity  of  the  stomach  as  soda  is 
given.  For  this  jturposethe  bicarbonate  is  the 
best.  The  solution  of  caustic  potash  (liquor 
pota.ss8e)  is  also  employed,  but  it  requires  to 
be  largely  diluted;  it  cunnot  be  taken  to  any 
extent  because  of  its  corrosive  action;  and  is 
not  to  be  recommended.  Then  the  action  of 
the  bromide  and  iodide  of  potassium  dejiends 
chiefly  on  the  bromine  and  iodine  in  combina- 
tion, and  tliese  substances  are  discussed  else- 
wliere.  The  carbonate,  bicarbonate,  tartrate 
and  acid  tartrate  act  in  large  doses  on  the 
bowels,  producing  co])ious  watery  stools.  This 
action  is  referred  to  in  considering  the  drugs 
acting  on  the  bowels.  Again,  the  citrate, 
acetate,  and  nitrate  act  specially  on  the  kidneys 
and  are,  therefore,  considered  in  the  section 
devoted  to  drugs  which  act  on  the  kidneys. 

It  is  the  action  of  potash  on  the  blood  that 
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is  to  be  mainly  noted  here.  It  readily  gains 


action.  Then  the  red  corpuscles  contain  potash  ' 
salts,  and  in  disordered  conditions  of  blood  the 
use  of  potash,  in  combination  with  iron,  greatly 
improves  the  quality  of  the  blood  by  increasing 
the  number  of  red  corpuscles.  For  this  purpose 
the  best  form  is  Blaud’s  pill  (see  p.  817)  or  the 
compound  iron  mixture  (see  p.  817).  Potash 
is  used  by  itself  in  diseases  supposed  to  be  due 
to  an  excessive  amount  of  acid  in  the  blood,  such 
as  rheumatism  and  gout.  For  this  purpose  the 
bicarbonate,  the  citrates,  acetates,  and  tartrates 
are  employed.  Nitrate  of  potash — saltpetre — is 
an  old  remedy,  in  high  repute,  for  rheumatism. 
These  drugs,  after  passing  into  the  blood,  where 
they  are  mostly  converted  into  carbonates,  are 
excreted  by  the  uidne,  the  acidity  of  which  they 
diminish,  or,  if  in  sufficient  quantity,  altogether 
remove.  They  are,  therefore,  valuable  for 
relieving  the  scalding  due  to  the  irritating 
effect  of  excessively  acid  urine,  and  to  prevent 
the  formation  of  stone  by  the  deposit  of  uric 
acid.  Then  in  being  excreted  by  the  kidneys 
they  so  act  upon  them  as  to  produce  a greatly 
increased  flow  of  urine.  Owing  to  the  increased 
sepai’ation  of  water  from  the  blood,  dropsies  of 
various  kinds  are  diminished,  because  the  fluid 
of  the  dropsy  is  picked  up  to  restore  to  the 
blood  its  normal  quantity  of  water.  The  citrate 
of  potash  is  useful  as  a preventive  of  scurvy. 

The  chlorate  of  potash  is  principally  used  for 
its  local  action  on  ulcers,  thrush,  and  other 
similar  affections  of  the  mouth,  throat,  stomach, 
&c.  It  very  speedily  exerts  a cleansing  and 
healing  action  on  the  lining  membrane  of  the 
mouth  and  throat  affected  by  patches  of  ulcera- 
tion, &c.  It  is,  therefore,  used  in  these  condi- 
tions and  in  cases  of  relaxed  throat,  in  diphtheria, 
&c.  A very  convenient  form  of  administration 
is  the  pellets,  containing  5 grains  each,  now  to 
be  had  of  nearly  every  druggist,  and  the  chlorate 
of  potash  pastilles.  It  is  said,  also,  when  it  gains 
entrance  to  the  blood,  to  give  up  some  of  the 
oxygen,  in  which  it  is  rich,  and  thus  act  upon 
the  blood  after  the  manner  of  a disinfectant  in 
cases  of  diphtheria,  blood-poisoning,  &c. 

Soda. — The  chief  preparations  of  soda  are: 


DOSE. 

Carbonate  of  Soda to  30  grains. 

Bicarbonate  of  Soda 10  ,,  60  ,, 

Tartrate  of  Soda  and  Potash 

(Rochelle  Salts) I ,,  ^ ounce. 

Phosphate  of  Soda I „ 1 „ 

Borax  (Biborate  of  Soda) 5 ,,  40  grains. 


Hyposulphite  of  Soda  (see  Section  III.). 

Soda  in  the  form  of  chloride  of  sodium  or 


common  salt  is  present  in  all  the  tissues  and 
fluids  of  the  body,  and  is  introduced  wdth  all 
foods,  existing  as  it  does  in  them  as  part  of 
their  constitution,  and  being  commonly  added 
to  many  as  a matter  of  taste.  Perhaj)S  it  is  on 
this  account  that  soda  does  not  have  any  peculiar 
action  on  any  organ  or  tissue  of  the  body. 

What  has  been  said  of  the  salts  of  jwtash 
is  true  of  tho.se  of  soda,  only  to  a less  marked 
extent.  Soda  passes  into  the  blood  much  less 
quickly  than  potash,  and  is  on  that  account  less 
used  for  its  direct  action  on  the  blood,  and  nioi  e 
used  for  its  action  on  the  stomach  and  bowels, 
in  cases  of  acidity  and  heartburn,  &c.  (see 
Section  III.),  though  it  may  be  employed  in 
such  cases  as  the  potash  preparations  are  used 
for.  The  bicarbonate  is  the  preparation  in  most 
use.  The  phosphate  and  hypophosphite  of 
soda  are  found  in  the  compound  syrups  of 
hypoj)hos})hites  because  of  their  value  in  genei  al 
nutrition. 

Lithia. 

Carbonate  of  Lithia Dose,  3 to  6 grains. 

Citrate  of  Lithia ,,  5 ,,  10  ,, 

Lithia  increases  the  alkaline  character  of  the 
blood  like  soda  and  potash.  Its  special  properly, 
however,  is  the  readiness  with  which  the  com- 
pounds it  forms  with  uric  acid  dissolve.  Now, 
excess  of  uric  acid  in  the  blood  is  siqiposed  to 
be  the  cause  of  gout,  and  lithia  is,  therefore, 
given  to  ward  off  a threatened  attack  by  remov- 
ing the  uric  acid  by  the  Avay  of  the  kidneys, 
and  to  relieve  an  attack  already  begun.  De- 
posits of  uric  acid  in  the  kidne}^  and  bladder 
produce  gravel — stone — and  so  lithia  is  given  to 
dissolve  the  deposits  and  prevent  tlie  accumula- 
tion ever  reaching  the  actual  proportionsof  stone. 

Magnesia  and  lime  belong  to  the  same  class 
of  remedies  as  potash,  soda,  and  lithia,  but  as 
they  are  mainly  used  for  their  action  on  the 
digestive  organs,  they  are  noted  in  the  section 
devoted  to  a consideration  of  the  remedies  that 
act  on  the  digestive  system. 

As  the  natural  alkaline  character  of  the  blood 
is  increased  by  the  use  of  potash,  &c.,  so  it 
might  be  to  some  extent  diminished  by  the  use 
of  acids.  They  are  not  usually  employed,  how- 
ever, to  produce  this  eflect,  and  they  will  be 
more  suitably  considered  in  the  section  on  reme- 
dies acting  on  the  digestive  system. 

Remedies  which  Cool  the  Blood — 
Antipyretics. 

We  are  using  rather  a rough  phrase  when  we 
speak  of  remedies  which  cool  the  blood,  but  the 
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sense  ill  which  it  will  be  understood  is  suffi- 
ciently accurate.  We  take  quinine  as  the  type 
of  these  substances,  and  it  has  been  already 
pointed  out  that  quinine  prevents  the  ready 
yielding  up  by  the  blood  corpuscles  of  oxygen 
to  the  tissues,  and  so  diminishes  the  process  by 
which  heat  is  produced,  and  thus  actually  a 
cooling  action  results.  This  ett'ect  is  chiedy 
obtained  when  the  heat  of  the  body  is  above 
the  proper  standard,  when  fever  is  present. 
Substances  which  diminish  fever  are  called 
antipyretics,  from  the  Greek  anti,  against,  and 
puretos,  fever.  Antifebrile  is  a word  with  a 
similar  meaning,  and  febrifuge  also.  Another 
word  ap[)lied  to  medicines  used  for  a like  pur- 
pose is  antiphlogostic,  from  the  Greek,  anti, 
and  phlogosis,  burning  heat.  Besides  quinine, 
there  are  several  other  substances  which  diminish 
fevei’ — saliciue,  antipyrin,  antifebrin,  kairin, 
&c.,  although  the  manner  in  which  they  act  is 
not  well  understood.  Besides  the  administra- 
tion of  such  drugs,  there  are  other  means  of 
lowering  the  temperature  of  the  body,  which 
will,  therefore,  be  rightly  counted  as  means  of 
antijiyretic  treatment.  Chief  of  these  is  the 
use  of  the  cold  bath,  which  acts  by  the  direct 
abstraction  of  heat  from  the  body.  Other 
methods  consist  in  acting  upon  the  skin,  so  that 
the  blood-vessels  of  the  skin  are  dilated,  more 
blood  comes  to  the  surface,  it  becomes  thereby 
cooled,  and  the  skin  glands  become  more 
active,  the  increased  perspii’ation  which  results 
leading  to  increased  loss  of  heat.  This  effect  is 
produced  by  alcohol  and  by  digitalis.  Then  the 
kidneys  may  be  stimulated  to  separate  more 
urine,  and  thus  increase  the  loss.  While  numer- 
ous other  substances,  such  as  aconite,  veratrum, 
and  so  on,  so  depress  the  activity  of  the  tissues 
that  less  heat  is  produced,  and  the  rate  of  loss 
remaining  the  same,  the  body  becomes  cooled. 

In  this  section  we  {>ropose  to  consider  only  a 
few  drug.s,  such  as  quinine,  salicine,  and  anti- 
pyrin, which  speedily  lower  fever  heat  in  a 
special  way  not  yet  well  understood.  It  is  to 
be  noted  that  these  drugs,  while  they  reduce 
or  remove  fever,  have  usually  no  effect  upon  the 
natural  temperature  of  the  healthy  body. 

Quinine  is  obtained  from  the  bark  of  the 
cinchona  tree,  found  in  Peru,  Bolivia,  and  Co- 
lumbia, growing  on  the  Andes,  chiefly  on  the 
eastern  face  of  the  Cordillera.s,  at  a height  of 
from  4000  to  12,000  feet  above  the  sea-level. 
The  trees  are  now  successfully  cultivated  in 
India,  Java,  Ceylon,  and  Jamaica.  There  are 
three  chief  kinds  of  cinchona,  the  pale  cinchona, 
the  yellow  cinchona,  and  the  red  cinchona.  The 


yellow  cinchona  {Cinchona  Calisaya)  is  the  rich- 
est in  quinine,  the  red  bark  {Cinchona  siicciruhra) 
contains  it  also,  but  the  pale  cinchona  {Cinchona 
Condanxinea)  yields  chiefly  a substance  called 
cinchonine,  whose  properties  resemble  those  of 
quinine. 

The  Yellow  Cinchona  bark  is  the  most  im- 
portant. It  is  obtained  in  quills  or  flat  pieces 
of  a tawny  yellow  colour.  Reduced  to  powder 
it  is  sold  under  the  common  name  Peruvian 
Bark,  of  cinnamon-brown  colour,  aromatic  and 
bitter  taste.  The  powder  is  not  now  much  em- 
ployed. The  dose  is  20  to  60  grains  or  more, 
but  it  contains  tannin,  and  therefore  produces 
an  astringent  action,  and  much  of  it  is  useless 
woody  fibre.  Moreover  it  is  not  so  readily 
tolerated  by  the  stomach,  and  since  the  desired 
effects  can  be  got  out  of  a very  much  smaller 
dose  of  quinine,  the  powdered  bark  is  little  em- 
ployed. 

Its  preparations  are: — 

DOSE. 

Decoction  of  Yellow  Bark 1 to  2 tluid  ounces. 

Liquid  Extract  of  Yellow  Bark...  10  ,,  30  drop,s. 

Infusion  of  Yellow  Bark 1 ,,  2 fluid  ounces. 

Tincture  of  Yellow  Bark J ,,  2 tea-spoonfuls. 

The  Pale  Cinchona  occurs  in  quills,  with  a 
whitish,  yellowish- white,  or  ash-gray  coating. 
Its  powder  is  pale  brown.  Its  only  preparation  is: 

Compound  Tincture  of  Pale  Bark. ...Dose,  J to  2 tea- 
spoonfuls. 

Besides  bark,  the  tincture  is  made  of  bitter- 

orange  peel,  serpentary,  saffron,  cochineal, 

macerated  in  proof  spirit. 

The  Red  Cinchona  is  found  in  flat  pieces, 
j less  frequently  in  quills,  reddish-brown  on  the 
I outer  surface ; its  powder  is  red-brown.  Tinc- 
ture, liquid  exti’act,  &c.,  may  be  made  of  it,  as 
of  the  yellow  bark,  the  doses  being  the  same. 
Tincture  of  the  red  cinchona  bark  has  been 
very  highly  recommended  in  America  to  allay 
the  craving  for  drink  in  habitual  drunkards.  It 
is  given  in  tea-spoonful  doses  (see  p.  105). 

The  cinchona  barks  contain  four  highly 
complex  chemical  substances,  called  alkaloids, 
namely  quinine,  quinidine,  cinchonine,  and 
cinchonidine;  they  also  contain  acids  atid  a vola- 
tile oil. 

Quinine  is  obtained  from  the  bark  by  macer- 
ation with  weak  hydrochloric  acid,  and  then 
adding  a solution  of  soda,  which  precipitates  it. 
The  powder  is  then  washed,  dissolved  by  dilute 
sulphuric  acid,  and  allowed  to  crystallize  out 
of  the  solution,  so  that  it  is  the  sulphate  of 
quinine  that  is  usually  obtained. 

Its  pre|)arations  are  as  follows: — 
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Tincture  of  quinine Dose,  1 tea-spoonful 

and  upwards. 

(Each  tea-spoonful  contains  1 grain.) 

Quinine  Wine Dose,  2 table-spoonfuls  and  upwards. 

(Made  with  1 pint  of  orange  wine,  20  grains 
of  quinine,  and  30  grains  of  citric  acid.  An 
ounce,  or  two  table-spoonfuls,  contain  1 giain.) 
Quinine  Pill Dose,  3 grains  and  upwards. 

(Each  3-grain  pill  contains  1 grain  of  quinine.) 

Actions  and  Uses  of  Quinine.— Quinine  acts 
on  the  stomach  as  a hitter  tonic,  when  taken  in 
small  (loses  to  1 grain),  aiding  the  appetite 
and  digestion,  and  being  thus  useful  in  states 
of  general  weakness,  and  in  convalescence  from 
acute  disease.  In  large  doses  it  may  irritate 
the  stomach  and  cause  loss  of  appetite  and  sick- 
ness. It  is  its  action  on  the  blood  with  which 
we  are  here  concerned,  which,  as  already  de- 
scribed, chiedy  consists  in  binding  the  oxygen 
more  firmly  to  the  red  blood  corpuscles,  and  so 
preventing  oxidation  changes  in  the  tissues,  and 
lowering  the  heat  of  fever.  For  this  purpose  it 
requires  to  be  given  in  large  doses,  5 or  10  grains 
or  even  more,  repeated  if  necessary.  Such  large 
doses  produce  peculiar  effects  on  the  nervous 
system,  singing  in  the  ears,  deafness,  a feeling 
of  tightness  in  the  head,  giddiness,  sometimes 
headache,  and  impairment  of  sight.  By  very 
large  doses  delirium  is  produced,  and  death 
might  be  caused,  sometimes  with  convulsions. 
To  these  effects  the  term  quinism  or  cinchonism 
is  applied.  In  large  doses  quinine  also  weakens 
the  heart,  and  slows  the  breathing.  It  is  ex- 
pelled from  the  body  by  the  urine,  and  may 
irritate  the  bladder  and  urinary  passage.  It 
may  stimulate  the  pregnant  womb,  and  should, 
therefore,  be  given  cautiously  in  this  condition, 
lest  miscarriage  result. 

Its  most  valuable  effects  ai'e  produced  in  such 
fevers  as  ague,  and  malarial  fevers  of  all  kinds, 
and  in  typhus  fever,  enteric  fever,  and  fever 
due  to  blood-poisoning  of  other  kinds.  For 
ague,  as  a preventive,  it  is  given  in  doses  of  3 
or  4 grains  three  times  a-day,  or,  ju.st  before  a 
fit  is  due,  a single  dose  of  10  grains  is  best.  For 
other  fevers  a single  large  dose  may  be  given 
(10  grains  or  more)  and  I’epeated  once  in  twenty- 
four  hours,  only  if  necessary,  or  two  smaller 
doses  (5  grains)  may  be  given  within  one  hour. 

The  influence  which  it  has  on  fevers,  recur- 
ring at  definite  periods — its  anti-periodic  effect, 
as  it  is  called — extends  also  to  other  peidodic 
affections,  such  as  a neuralgia  which  tends  to 
recur  daily  at  a particular  time.  This  may  often 
be  prevented  by  giving  a .b-grain  dose  an  hour 
or  so  before  the  usual  hour  of  attack.  Neuralgic 


headache  it  relieves,  and  with  all  the  more 
certainty  if  it  is  combined  with  20  grains  of 
salicine. 

Quinine,  by  a similar  action  to  that  whicli  it 
exerts  in  preventing  oxidation,  ju-events  also 
fermentation,  and  it  thus  acts  as  an  antiseptic, 
})reventing  the  growth  of  minute  organisms. 
Thus  a dilute  solufion  will  j)reserve  meat,  milk, 
&c.,  for  a length  of  time.  On  this  account  it  is 
used  as  a gargle  for  ulcerated  sore  throat,  and 
is  added  to  tooth-powders. 

The  other  substances  named,  cinchonine,  &c., 
have  similar  effects  but  to  a less  extent. 

Warburg’s  Tincture  contains  quinine  with 
aloes,  of)ium,  rhubarb,  camphor,  and  a number 
of  aromatics,  and  is  used  for  ague  in  doses  of 
from  one  to  four  tea-spoonfuls. 

Salicine  is  derived  from  the  bark  of  the 
willow.  It  is  also  contained  in  poplar  bark  and 
in  flower-buds  of  meadow-sweet. 

Action  and  Use. — It  reduces  fever,  and  is 
S])ecially  employed  in  the  treatment  of  rheumatic 
fever,  being  given  in  doses  of  20  grains,  repeated 
every  two  hours,  till  the  fever  abates  and  the 
pains  disappeai'.  When  this  has  been  accom- 
plished, a powder  should  be  given  four  times 
daily  for  several  days  to  prevent  a return  of  the 
attack.  It  is  also  very  useful  for  neuralgia  and 
neuralgic  headaches,  especially  when  combined 
with  .5  grains  of  quinine. 

Salicylic  Acid  may  be  derived  from  the  oils 
of  winter-green  or  sweet  birch,  but  is  usually 
derived  from  carbolic  acid  by  heating  with 
caustic  soda  and  passing  through  it  a stream  of 
carbonic  acid.  It  can  also  be  obtained  fi'om 
salicine. 

Its  Actions  and  Uses  resemble  very  much 
those  of  quinine.  Thus,  like  the  latter,  it  ])re- 
vents  ])utrefaction  and  deconq  osition,  and  is 
used  largely  for  surgical  dressings,  for  imj)reg- 
nating  wool  for  surgical  jnirposes.  A mixture 
of  2 parts  in  100  of  tallow  a])plied  to  the  skin 
of  the  feet  is  useful  in  jn-eventing  sweating  and 
soreness  of  the  feet  by  walking.  It  is  also  em- 
ployed as  a lotion — 4 parts  to  100  of  water  in 
irritation  of  the  skin.  Its  internal  effects  are 
also  like  those  of  quinine,  and  jnoduce  like  it 
noises  in  the  ears,  deafness,  headache,  and  in 
large  doses  delirium.  Bike  salicine  it  is  used 
in  acute  and  chronic  rlieum.atisin  in  doses  of 
from  to  30  grains.  But  commonly  a salt  pre- 
pared from  it,  salicylate  of  sodium,  is  ])iefeiied. 

Salicylate  of  Sodium Dose,  20  grains. 

Used  in  the  same  way  as  Salicine. 

Antipypin  is  one  of  the  most  recent  of  the 
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antipyretic  class  of  drugs.  It  is  a patented 
preparation,  made  in  Germany. 

Action  and  Use. — It  causes  profu.se  perspi- 
ration, and  in  suitable  cases  reduces  fever  with 
great  rapidity.  For  adults  the  full  dose  is  30 
grains  hourly  for  three  hours,  but  it  may  be  given 
in  smaller  doses — 10  grains — every  half-hour, 
when  the  desired  effect  will  usually  be  obtained 
after  three  or  four  doses,  and  further  administra- 
tion is  withheld  till  the  fever  again  threatens  to 
rise,  when  the  same  process  is  repeated.  It  has 
a sweetish-bitter,  peculiar,  but  not  unpleasant 
taste,  and  requires  a good  quantity  of  water  to 
dissolve  it.  In  typhoid  fever,  and  in  blood-poi- 
soning, in  scarlet  fever  and  other  fevers,  it  is 
particularly  serviceable,  and  it  may  be  given  to 
children  in  almost  any  feverish  complaint,  to  the 
extent  of  1-^  grain  for  every  year  of  the  child’s 
age,  every  hour  for  three  hours.  It  may  be  sweet- 
ened for  them.  In  the  author’s  experience  it 
is  not  so  serviceable  in  reducing  fever  resulting 
from  indammation,  such  as  indammation  of  the 
lungs,  indamed  tonsils,  and  the  like.  The  in- 
duence  of  antipyrin  on  nervous  headache  is  most 
surprising.  The  true  nervous  headache — megrim 
— will  almost  certainly  be  relievexl  within  twenty 
minutes  or  half  an  hour  by  a close  of  10  or  15 
grains.  The  person,  after  taking  this  dose, 
should  if  ])ossible  lie  down  in  a quiet  room.  If 
relief  is  not  begun,  or  is  only  slight,  in  twenty 
minutes,  let  a second  do.se  be  taken,  and  a third 
within  other  twenty  minutes,  if  needful,  and 
still  a fourth,  if  required.  If,  however,  these 
four  doses  fail  to  relieve,  there  is  little  use  con- 
tinuing the  drug.  In  this  drug,  however,  the 
jjerson  subject  to  periodic  nervous  headache, 
brought  on  also  by  the  least  excitement,  shop- 
ping expeditions,  &c.,  possesses  a medicine  that, 
in  the  author’s  experience,  very  rarely  fails. 

Thallin,  used  for  fever  in  5-grain  doses,  does 
not  appear  to  be  so  good  as  antipyrin. 

Antifebrin  j educes  fever  quickly,  and  main- 
tains the  lower  tempei’ature  for  from  three  to 
seven  hours,  according  to  the  quantity  given. 
The  dose  is  from  4 to  15  grains,  not  Tiiore  than 
30  grains  being  given  in  twenty-four  hours.  It 
slows  the  pulse,  and  often  causes  the  patient  to 
fall  into  a quiet  sleep.  In  fevers  generally,  and 
specially  in  typhoid  fever,  rheumatic  fever,  and 
erysipelas,  it  is  employed. 

Kairin  has  a marked  effect  otj  fever,  given 
in  doses  of  from  3 to  30  grains.  It  is  recom- 
mended that  doses  of  8 grains  should  be  given 
every  liour  for  four  times  or  till  the  temperature 
has  fallen  to  100°  Fahr.  If  the  four  doses  have 
thus  reduced  the  fever,  4 grains  should  be  given 


every  hour,  should  it  appear  necessary,  but  if 
the  fever  again  rises,  the  larger  dose  is  again 
given.  It  produces  great  sweating. 

MEDICINES  WHICH  ACT  ON  TISSUE 
CHANGE. 

Alteratives. 

Alteratives,  as  already  explained  (p.  816),  is 
the  term  applied  to  the  drugs  we  are  now  about 
to  consider,  which  improve  the  nutrition  of  the 
body  by  altering  or  modifying  the  chemical 
])rocesses  going  on  within  the  tissues,  without 
producing  any  very  perceptible  action  upon  any 
organ  or  tissue  in  jjarticular.  The  chief  of  these 
drugs  are  the  metals,  arsenic,  mercury,  iodine, 
and  phosphorus,  sulphur,  and  certain  vegetable 
drugs,  sarsaparilla,  colchicum,  guaiacum,  &c. 
How  these  remedies  act  is  not  understood.  They 
act  slowly,  without  any  apparent  influence  on  the 
circulation,  on  the  breathing,  &c., and  yet  in  time 
their  effects  appear.  Their  influence  is  brought 
to  bear  in  the  region  of  minute  chemical  change, 
at  present  beyond  the  reach  of  accurate  scientific 
investigation.  In  time,  however,  the  fact  that 
they  oj)erate  specially  upon  particular  organs, 
though  their  modes  of  acting  on  these  organs 
is  unkciown,  becomes  apimrent.  Thus  arsenic 
specially  influences  the  nutrition  of  the  skin, 
mercury  and  iodine  act  specially  upon  glands 
and  upon  the  nervous  system,  and  so  on. 

Arsenic. — The  chief  pre|3arations  of  arsenic 


are  as  follows: — 

DOSE. 

Arsenious  Acid  (White  Arsenic) to  ^th  grain. 

Liquor  Arsenicalis  (Fowler’s  Solu- 
tion)   2 to  5 drops. 

Arseniate  of  Iron to  |th  grain. 

Donovan’s  Solution  (Solution  of 
Arsenic,  Iodine,  and  Mercury). ..10  to  30  drops. 


Precautions  in  the  Use  of  Arsenic  it  will 
be  well  to  note  first.  As  everyone  knows  arsenic 
is  a ])owerful  })oison.  Two  grains  of  metallic 
arsenic  have  })roved  fatal,  even  when  their  ad- 
ministration was  prolonged  over  five  days.  This 
quantity  was  taken  as  Fowler’s  solution,  half  an 
ounce  of  which  it  repi-esents.  d'herefore  arsenic 
should  never  be  taken  unless  the  dose  and  the 
manner  of  taking  it  is  regulated  by  proper 
medical  advice. 

Arsenic  should  never  he  taken  on  an  empty 
stomach,  as  it  is  very  aj)t  to  |)ia)dnce  irritating 
effects  u])on  the  stomach  and  bjDvvels.  It  should, 
therefore,  be  taken  only  immediately  after 
meals. 

Arsenic  should  he  taken  only  in  very  small 
doses  to  hejin  with.  An  ordinary  dose  of  5 
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drops  of  Fowler’s  solution  given  tluee  times 
daily  will  produce,  in  many  peojde,  signs  of 
irritation  of  the  stomach,  squeamishness,  white 
silvery  tongue,  &c.,  whereas  if  a dose  of  2 drops 
be  given  as  frequently  for  several  days,  then 
3 drops  for  a day  or  two  more,  and  thus  gradu- 
ally the  dose  increased  till  the  desired  amount 
is  reached  daily,  12  to  30  drops,  a tolerance  will 
be  established,  and  no  signs  of  irritation  pi’o- 
duced. 

UVien  arsenic  has  been  taken  for  a considerable 
‘period  its  use  shoidd  not  be  suddenly  stopped. 
A person  who  has  been  taking  arsenic,  in  full 
doses,  for  a lengthened  period,  is  likely  when 
the  need  for  it  has  disappeared  to  stop  it  all  at 
once,  as  in  the  case  of  most  drugs.  This  is  a 
mistake.  The  sudden  complete  stoppage  is  apt 
to  be  followed,  within  even  a few  hours,  by 
sickness,  vomiting,  headache,  &c.  Its  use  should 
be  gradually  stopped,  even  as  it  was  gradually 
beguu. 

Arsenical  Poisoning. — The  synqAoms  of 
poisonous  eliects  of  arsenic  are  stomach  pain, 
want  of  appetite,  sickness,  vomiting,  diarrhoea, 
headache,  silvery-white  tongue,  irritation  of  the 
eyes,  and  redness  and  swelling  of  the  eyelids. 
If  these  symptoms  arise  in  the  course  of  using 
the  medicine,  the  dose  should  be  lessened;  this 
is  preferable  to  stopping  the  drug  all  at  once. 
These  symptoms  are  common  in  cases  of  chionic 
poisoning  from  the  inhalation  of  vapour  or  dust 
containing  arsenic.  This  used  to  be  quite  fre- 
quent, from  the  use  of  arsenic  in  the  manufacture 
of  wall-papers,  to  secure  a brilliant  green,  and 
also  from  the  wearing  of  articles  of  clothing, 
dyed  with  colours  containing  arsenic  (see  p.  732). 
This  subject  is  considered  at  greater  length  in 
tlie  next  part,  in  the  section  devoted  to  poison- 
ing. 

Action  and  Uses  of  Arsenic. — Ai'senic  has 
a local  effect  upon  the  skin,  used  in  the  form  of 
arsenious  acid,  wdiich  is  for  this  purpose  made 
up  into  a paste.  It  is  employed  to  destroy 
growths.  Its  irritant  action,  when  very  mild, 
is  occasionally  made  use  of  for  stimulating  the 
stomach.  For  this  purpose  very  small  doses  are 
used,  with  the  effect  of  aiding  the  a{>petite  in 
certain  kinds  of  indigestion.  It  is  not,  however, 
much  employed  for  this  purpose.  Arsenic  en- 
ters the  blood  and  combines  with  the  blood- 
corpuscles.  It  is  sometimes  used  alone,  or 
combined  with  iron,  for  bloodlessness — amiemia. 
It  also  is  taken  up  from  the  blood  by  all  the 
tissues  and  organs,  remains  in  them  for  a short 
time,  and  is  then  cast  off,  being  thrown  off  from 
the  body  by  the  urine,  and  to  a sli-h-'  ■ v+.  • 


also  by  the  bile  and  skin.  During  its  sojourn 
in  the  tissues  it  influences  their  chemical 
changes,  the  effect,  when  the  do.se  is  not  exces- 
sive, being  of  a tonic  and  invigorating  character. 
The  arsenic-eaters  of  Styria,  who  begin  with 
small  d(jses,  and  are  at  length  able  to  swallow 
5 grains  of  arsenious  acid  at  a time, do  not  suffer 
ap])arently,  once  they  become  habituated  to  the 
use  of  the  drug,  but  ]jresent  the  ajjpearance  of 
strong  healthy  persons,  and  live  to  an  old  age. 
They  have  improved  colour,  increased  muscular 
energy,  and  are  able  to  climb  the  Styrian  moun- 
tains without  the  breathlessness  common  to 
other  people.  ISome,  however,  die  in  the  attempt 
to  acquire  the  habit.  But  the  effects  noted  are 
due  to  the  influence  of  the  drug  on  tissue  change. 
Arsenic  is  used  in  certain  cases  of  bloodlessness, 
combined  frequently  with  iron.  Thus  Blaud’s 
pill  (see  p.  817)  with  ^^'oth  grain  of  arsenious  acid 
may  be  obtained  of  druggists,  or  the  Fowler  s 
solution  with  dialysed  iron  ma}'^  be  employed. 
Arsenic  ranks  next  to  quinine  for  its  value  in 
afifue  and  malarial  affections,  and  in  affections 
exhibiting  well-marked  periods  of  recurrence, 
such  as  recurrent  headache,  periodic  neuralgia, 
&c.,  it  is  very  valuable.  It  is,  therefore,  sai(,l  to 
be  an  anti-periodic.  It  is  also  used  in  nervous 
diseases,  such  as  St.  Vitus’  dance  and  ej)ilepsy. 
Its  greatest  enqjloyment,  however,  is  in  diseases 
of  the  skin,  specially  chronic  diseases  of  the 
skin,  such  as  eczema  (p.  318),  jjsoriasis  (p.  319), 
&c.  It  has  a special  action  on  the  skin,  influ- 
encing the  nutritive  processes  going  on  in  a 
marked  way.  Very  often  it  is  combined  with 
iron  for  this  purpose,  Fowler’s  solution,  for  ex- 
am jfle,  with  the  compound  iron  mixture  (p.  817). 
For  skin  diseases  the  solution  of  Donovan  is 
also  employed,  combining  the  action  of  arsenic, 
iodine,  and  mercury,  a combination  much  em- 
ployed in  skin  affections  de]>endent  on  syjdiilis. 
Finally,  in  chronic  forms  of  lung  disease,  and  in 
the  early  stages  of  consumption,  its  value  is  ad- 
mitted, probably  because  of  an  improved  con- 
dition of  nutrition  brought  about  in  the  lining 
membrane  of  the  air-cells  and  fine  tubes  of  the 
lung. 

Mercury  (Quicksilver)  is  a drug  employed 
in  a variety  of  forms  and  for  very  many  ])ur- 
poses.  Although  we  are  considering  it  here  for 
its  influence  on  tissues,  and  its  effect  in  bringing 
about  an  improved  condition  of  general  nutri- 
tion, still  it  will  be  well  to  note  all  its  various 
actions  and  uses,  to  avoid  considering  it  ])fiitly 
in  one  section  and  ]>artly  in  anothei,  though  its 
effects  on  the  bowel  and  liver,  when  given  as 
b’n,«  i.ill,  or  as  the  cooling  or  “teething  powder,” 
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with  whicli  probably  everybody  is  familiar,  will 
be  further  noted  in  the  section  devoted  to  drills 
that  act  on  the  digestive  system  (section  III.). 

The  chief  preparations  of  mercury  are  as 
follows: — 

DOSK. 

Calomel  (Subchloride  of  Mercury) ^ to  5 grains. 

Plummer’s  Pill  (Compound  Calomel  Pill)  2 „ 5 „ 

Gray  Powder  (Mercury  and  Chalk) 3 ,,  8 „ 

Blue-pill  ‘i  8 

^ JJ  ^ )) 

(The  size  of  pill  usually  sold  by 
druggists  contains  5 grains.) 

Blue  Ointment  (Mercurial  Ointment). 

Corrosive  Sublimate  (Perchloride  of 

Mercury:  very  Poisonous) ^i^th  to  y(rth  grain. 

Donovan’s  Solution  (see  p.  822;. 

Red  Precipitate  Ointment  (Ointment  of  Red  Oxide  of 
Mercury). 

Citrin  Ointment  (Ointment  of  Nitrate  of  Mercury). 
Black  AVash  (Lotion  of  Mercury).  Made  by  adding 
30  grains  of  Calomel  to  ^ pint  lime-water. 

Action  and  Uses. — Mercury  is  largely  used 
as  an  application  in  the  form  of  ointment  or 
lotion  to  the  skin.  In  the  form  of  blue  oint- 
ment it  is  used  to  destroy  vermin.  A solution 
of  the  corro.sive  sublimate  is  one  of  the  most 
destructive  agents  of  minute  organisms,  which 
are  the  cause  of  putrefactions  and  fermentations 
of  variou.s  kinds,  and  is  largely  used  in  medicine 
and  surgery  as  an  antiseptic.  Yellow  precipitate 
and  red  precipitate  ointment  are  common  appli- 
cations to  chronic  inflammatory  states  of  the 
eyelid.s,  as  stimulant  remedies.  Lotions  con- 
taining mercury  are  employed  for  the  same 
stimulating  effect,  and  as  washes  for  ulcers,  and 
sores  slow  to  heal;  calomel  as  a dusting-powder 
is  use«l  for  the  same  effects.  But  ointments  of 
mercury  are  very  frequently  rubbed  on  the 
skin,  not  for  any  effect  to  be  produced  on  the 
j)art,  but  because  they  are  absorbed  from  the 
skin  into  the  blood  and  tlius  carried  into  the 
system,  'fin's  method  of  administering  the  drug 
is  called  inunction.  The  usual  course  is  to  take 
a piece  of  blue  ointment  the  size  of  a small  bean 
and  rub  it  well  into  the  skin,  in  a situation 
where  the  skin  is  soft,  such  as  the  arm-pit  or 
groin.  'Tliis  is  continued  daily  till  the  effects 
of  the  drug  manifest  themselves.  1 1 is  a method 
very  applicable  to  children.  A flannel  bandage 
is  put  on  the  child,  provided  at  one  place  with 
a small  srpiare  pad,  made  of  two  or  three  folds 
of  flannel,  and  sewed  on  the  front  part  of  the 
bandage.  A small  piece  of  ointment  is  smeared 
on  this  pad,  and  then  the  Ijandage  is  applied, 
the  surface  smeared  with  the  ointment  being 
next  the  skin.  The  bandage  is  fixed  moderately 
tightly,  and  with  the  movement  of  the  child  the 
ointment  is  rubbed  into  the  skin.  Some  newer 


preparations  of  mercury— the  oleate  of  mercury 
ointment,  for  example — are  more  effective  and 
active  on  the  system  than  the  old  blue  ointment, 
because  they  are  more  readily  introduced  through 
the  skin.  The  usual  method  of  administerinsc 
mercury  is  by  the  mouth  in  the  form  of  calomel, 
gray  ])owder,  blue-pill,  solution  of  corrosive  sub- 
limate, or  some  of  the  more  complex  compounds 
of  mercury,  such  as  Donovan’s  solution,  or  the 
red  or  green  iodides  of  mercury,  compounds  of 
iodine  and  mercury  not  named  in  the  list  given 
above.  These  substances  are  given  by  the  mouth 
for  one  of  two  purposes:  either  to  produce  a 
purgative  action  and  to  influence  the  liver,  or 
to  be  introduced  into  the  system  and  to  act  upon 
the  tissues  generally.  According  to  the  efi'ect 
desired  is  the  form  of  drug  prescribed,  for,  if 
a purgative  action  is  produced,  the  most  of  the 
drug  p asses  off  in  the  motions  and  little  enters 
the  system.  For  the  purgative  effect  calomel, 
gray  powder,  and  blue-pill  are  commonly  used. 
In  the  last  two  mercury  is  present  in  a metallic 
state,  in  a state  of  very  fine  subdivision.  They 
appear  to  produce  a purgative  action  by  their 
local  effect  upon  the  stomach  and  bowels.  They 
irritate  the  uj)per  part  of  the  small  bowel,  where 
the  bile-duct  from  the  liver  enters  (see  p.  142), 
and  thus  cause  the  bile  to  be  poured  out  of  the 
liver  into  the  bowel,  although  it  would  appear 
that  mercurial  preparations  do  not  actually  cause 
the  liver  to  prepare  more  bile  from  the  blood  than 
it  would  otherwise  do.  They  cause  the  liver, 
however,  to  deliver  up  its  bile,  so  to  sj)eak,  and 
then  it  is  ra])idly  passed  down  the  bowel  by  the 
quickened  action  of  the  bowel  and  expelled  be- 
fore much  of  it  can  be  reabsorbed  into  the  blooil. 
A saline  purgative,  say  a seidlitz-powder,  given 
a few  hours  after  a blue-pill,  will  thus  aid  its 
action  by  })roducing  a flow  of  watery  material 
into  the  bowel  to  wash  it  out  more  effectually. 
This  is  the  reason  for  a blue-pill  at  Jiight  being 
followed  by  a seidlitz-powder  in  the  moi-ning. 
Gray  [)Owder  is  the  form  in  which  mercury  is 
administered  to  children,  for  looseness  of  bowels, 
accompanied  by  the  passing  of  greenish  or  curdy 
motions.  While  in  many  cases  it  is  the  appi-o- 
ju’iate  remedy,  it  is  given  far  too  frequently  and 
far  too  indiscriminately. 

When  the  effect  of  mercury  upon  the  system 
is  de.sired,  either  some  means  is  taken  to  prevent 
the  purgative  action  of  the  calomel  or  blue-pill, 
or  other  preparations  of  mercury  with  less  of  a 
purgative  action  are  employed,  and  especially 
the  solution  of  perchloride  of  mercury  (corrosive 
sublimate). 

The  action  of  mercury  on  the  system  is  pro- 
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found,  though  obscure.  It  is  taken  up  from  the 
blood  by  every  organ  of  the  body,  and  specially 
by  the  liver,  and  it  may  remain  in  them  for  an 
indefinite  period,  so  as  to  be  detected  in  them 
after  death.  During  its  residence  it  infiuences 
in  some  unknown  way  the  minute  nutritive 
changes  going  on.  It  is  removed  from  the  body 
ill  the  urine,  bile,  sweat,  and  is  found  in  the 
saliva  from  the  mouth  and  in  the  milk.  Its 
most  marked  effects  are  shown  as  the  result  of 
the  alterative  action  on  the  tissues.  Thus  organs 
which  are  the  seat  of  infiarnmatory  deposits  or 
overgrowths  are  very  often  rid  of  the  abnormal 
state  of  things  by  a prolonged  use  of  mercurial 
treatment.  In  no  disease  is  this  sn  marked  as 
in  those  dependent  upon  the  syphilitic  poison, 
attended  by  the  multiplication  of  small  cells 
among  the  tissues,  specially  of  the  nervous 
system  and  skin,  little  tumours  being  in  time 
formed  which  by  pressure  on  nerves,  &c.,  produce 
paralysis  and  the  multitudinous  kinds  of  symp- 
toms seen  in  this  disease.  The  action  of  mercury, 
when  appropriately  and  timeously  given,  is  to 
dissipate  these  growths  and  effect  a cure.  It  is 
also  employed  to  aid  the  absorption  of  inflam- 
matory thickenings,  not  necessarily  syphilitic, 
as  for  example  such  as  result  in  the  cavity  of 
the  belly  from  pei’itonitis  (see  p.  190). 

Precautions  in  the  Use  of  Mercury. — When 
mercury  is  given  in  excessive  doses  injurious 
effects  speedily  show  themselves.  The  first  part 
of  the  body  to  suffer  is  usually  the  mouth.  The 
gums  become  tender,  red,  and  swollen;  an  un- 
jdeasant  metallic  taste  is  felt  in  the  mouth, 
which  is  also  hot.  The  breath  is  foul,  the  tongue 
thickly  coated,  and  the  appetite  gone.  The  flow 
of  saliva  is  increased  and  the  glands  at  the  side 
of  the  face  enlarge  and  are  painful.  If  the  use  of 
the  drug  is  contimied,  ulcers  form  in  the  mouth, 
the  tongue  becomes  swollen  so  that  the  person 
cannot  speak,  the  teeth  become  loose,  and  chew- 
ing becomes  impossible.  There  are  also  cliilli- 
ness,  a feeling  of  general  depression,  and  perhaps 
vomiting,  purging,  and  bloody  stools.  Mercu- 
rialism  is  the  term  applied  to  these  effects; 
and  the  action  on  the  salivaiy  glands,  resulting 
in  swelling  and  the  constant  dribble  of  saliva 
from  the  mouth,  is  called  mercurial  ptyalism. 
In  very  bad  cases  death  of  part  of  the  jaw- 
bone may  occur.  When  persons  ai’e  exposed  to 
the  action  of  mercury  in  small  doses  for  a long 
time,  another  kind  of  effect  may  be  produced, 
a condition  of  general  enfeeblement,  thinness, 
pallor,  dyspepsia,  muscular  tremors  and  rheu- 
matic pains,  tendency  to  fainting,  and  palpita- 
tion, and  impairment  of  sight  and  hearing  may 


occur.  This  kind  of  symptom  has  been  found 
in  those  exposed  to  the  fumes  of  mercury  in 
certain  manufactures.  Many  peisons  are  more 
liable  to  the  influence  of  mercury  than  others. 
Even  a single  grain  of  calomel  has  been  known 
to  produce  in  an  adult  all  the  marked  symptoms 
connected  with  the  mouth.  Persons  cannot, 
therefore,  be  too  careful  in  dosing  themselves 
with  mercurials,  and  it  is  very  curious  how  often 
one  meets  with  persons  who  have  ju'onounced 
objections  to  be  treated  with  what  is  vaguely 
called  “ metallic  remedies,”  with  whom  the  use 
of  blue-pill  at  regular  intervals  is  yet  almost  a 
passion,  and  whose  children  are  dosed,  on  the 
smallest  excuse,  with  “ cooling  powders”  or  the 
like.  These  persons  are  very  much  astonished 
to  learn  that  blue -pill  and  gray  powder  cire 
formed  of  metallic  mercury  very  finely  divided 
up.  The  marked  effects  of  a debilitating  kind 
shown  on  excessive  use  of  the  drug,  or  in  per- 
sons very  susceptible  to  its  action,  exist  to  a 
modified  degi’ee  even  when  the  dose  is  not  ex- 
cessive, and  must  be  met  by  the  administration 
of  good  food  and  by  strict  attention  to  the  con- 
ditions of  health,  fresh  air,  &c. 

Iodine  is  obtained  chiefly  from  kelp,  the  ashes 
of  sea-weed,  and  it  is  present  in  sea-water. 

Its  preparations  are  as  follows:- — 


I 


These  are  used 
application. 


for  external 


Liniment  of  Iodine. 

Li(iuor  of  Iodine. 

Tincture  of  Iodine. 

Iodine  Ointment. 

Iodide  of  Potassium Dose,  2 to  10  grains. 

Syrup  Iodide  of  Iron ,,  20  to  60  drops. 

(60  drops  contain  ih  grains  Iodide  of  Iron.) 


Actions  and  Uses.— Iodine  is  used  externally 
for  its  powerful  irritant  action  on  the  skin  and 
mucous  membranes,  being  ap])lied  for  its  stimu- 
lating property  and  also  for  a disinfectant  ])ro- 
perty  to  foul  and  discharging  sores.  It  is  also 
ai)]flied  to  the  healthy  skin  for  the  jmrpose  of 
acting  on  it  much  as  a blister  does,  and  so  to 
bring  the  blood  to  the  surface  and  relieve  deeper 
parts.  Thus  it  is  often  painted  over  the  skin 
of  inflamed  joints  after  the  acute  inflammation 
luis  passed,  for  the  removal  of  thickening,  &c.,  in 
the  joint,  and  on  the  chest  following  pleurisy 
and  inflammation  of  tlie  lung,  to  ])rornote  ab- 
sorption of  fluid  or  inflammatory  products.  It 
is  used  on  the  skin  over  enlarged  glands,  when 
there  is  no  active  inflammation  going  on  in  the 
gland.  In  the  ca.se  of  joints  and  chest  affections, 
blisters  are,  in  the  author's  opinion,  much  more 
useful,  and  in  the  latter  case  better  results  are 
obtained,  without  staining  and  injury  of  the  skin, 
by  the  internal  use  of  iodide  of  potassium  or 
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syrup  iodide  of  iron.  The  preparations  used 
for  e.Mternal  application  are  the  liniment,  ilie 
liquor  tincture  and  ointment.  The  liquid  ]>re- 
parations  are  most  commonly  diluted  with  gly- 
cerine. It  is  injected  in  the  form  of  tincUire 
into  the  sac  of  a hydrocele  to  ])revent  reac- 
cumulation of  fluid,  and  for  a similar  purpose 
in  spina  bifida  (p.  457).  When  administered 
internally,  the  prej)aration  of  iodine  enters  the 
blood  and  passes  to  all  the  organs  of  the  body. 
It  is  expelled  from  the  body  with  great  rapidity, 
specially  in  the  urine,  but  it  also  appears  in  the 
secretion  from  the  nostrils,  in  the  sweat,  in  the 
saliva  and  in  milk,  and  it  may  irritate  the  or- 
gans chiefly  concerned  in  sej^arating  it,  s})ecially 
the  nostrils,  salivary  glands,  and  skin.  W^hen 
the  irritation  is  marked  symptoms,  classed  to- 
gether under  the  term  iodism,  are  produced. 
The  chief  of  these  are  running  at  the  eyes  and 
at  the  nose,  pain  in  the  forehead,  and  sensations 
connected  with  the  nose  and  forehead  resem- 
bling those  of  a common  cold.  There  are  also 
tenderness  of  the  gums  and  mouth,  increased 
flow  of  saliva,  a feeling  of  rawness  in  the  che.st, 
and  ])erhaps  loss  of  appetite  and  sickness,  and 
thei'e  is  increase  of  mucus  from  the  air-passages. 
A skin  eruption  occurs  with  some  ])ersons.  While 
iodine  is  found  in  all  the  tissues  of  the  body,  it 
is  found  particularly  in  lymphatic  glands,  and 
secreting  organs,  salivary  glands  for  example. 
Its  most  common  employment  is  because  of  the 
eflect  it  produces  on  these  organs  after  prolonged 
use.  In  the  case  of  thickening  and  enlargement 
of  the  glands,  it  j)roduces  absorption  of  thicken- 
ings; and,  after  a long  time,  it  may  even  cause 
a wasting  (atrophy)  of  the  glands  themselves. 
Indeed  the  quickening  effect  it  induces  on  tissue 
change  is  taken  advantage  of  to  j)romote  the 
absorption  of  effusions  of  fluid  and  inflammatory 
th  icken  m^s  in  any  part  of  the  body,  but  spe- 
cially in  connection  with  joints,  and  the  cavities 
of  the  body.  Thus  it  is  frequently  em])loyed  to 
aid  the  removal  of  the  fluid  in  pleurisy,  and 
other  dropsies,  and  the  inflammatory  products 
in  inflammation  of  the  brain,  water-in-the-head, 
&c.  In  scrofulous  affections  of  glands,  and 
.scrofulous  thickenings  in  general,  it  is  invaluable, 
the  best  form  for  children  being  the  syrup 
iodide  of  iron.  In  the  later  manifestations  of 
syphilis,  particularly  its  nervous  manifestations, 
it  is  largely  resorted  to.  The  intense  and  con- 
tinuous headache  ami  the  night  j)ains  of  syphilis 
yield  in  a .surprising  manner  to  iodide  of  potas- 
sium, which  is,  in  this  instance  given  in  large 
doses,  30,  60,  and  even  90  grains  daily,  if  it  can 
be  borne,  for  it  is  a remarkable  circumstance 
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that  laj’ge  doses,  10  grains  and  upwards,  are 
borne  moi-e  readily  than  small  ones,  2 to  5 grains. 

Iodine  forms  easily -dissolved  combinations 
witli  lead  and  mercury,  and  therefore  it  is  ad- 
ministered in  cases  of  chronic  lead  and  mercury 
poisoning,  for  the  sake  of  combining  in  the  tis- 
sues with  these  metals  and  so  securing  their 
removal  from  the  body.  It  is  used  in  chionic 
rheumatism,  and  in  large  doses  in  aneurism. 

Care  should  be  taken  that  anyone  being 
treated  with  iodide  of  })otassium  or  iodine  in 
other  forms  has  abundance  of  easily-digested 
and  nourishing  food. 

Phosphorus  is  obtained  from  bone-ash,  in 
which  it  exists  combined  with  lime. 

Its  principal  preparation  is: 

Phosphorus  Pill Dose,  1 to  3 grains,  containing 

^ to  grain  of  phosphonis. 

Actions  and  Use. — Phosphorus  has  a marked 
effect  on  tissue  change.  In  very  small  doses, 
given  for  a long  time,  it  has  been  shown  to  act 
upon  bones,  increasing  the  amount  of  dense 
bone  formed.  In  larger  doses  it  leads  to  fatty 
degeneration  of  tissues,  and,  in  cases  of  poisoiiing 
by  phosphorus,  extensive  fatty  change  of  liver, 
muscles,  heart,  and  other  organs  is  found.  This 
is  due  to  albuminous  substances  being  broken 
down  into  a nitrogenous  and  a fatty  ])ortion, 
and  the  fatty  portion  being  prevented  uniting 
with  oxygen.  Phosphorus  is  administered  in 
cases  of  nervous  disease,  nervous  debility,  neur- 
algia,  paralysis,  sleeplessness,  being  given  as 
pill,  or  in  combination  with  other  drugs,  such 
as  zinc,  with  which  it  forms  phosphide  of  zinc, 
of  which  the  dose  is  ^th  to  ^d  grain  in  jnll. 
Then  it  is  a common  ingredient  in  the  various 
compound  syrups,  used  for  general  debility, 
lung  diseases,  and  so  on,  in  the  form  of  ])hospliate 
of  lime,  or  hypophosphite  of  lime,  soda,  &c. 

Sulphur. — The  principal  pre})arations  of 
sulphur  are; — 

Flowers  of  Sulphur  (Sublimed 

Sulphur) Dose,  20  to  60  grains. 

Confection  of  Sulphur,  or  Sulphur  Electuary; 

Flowers  of  Sulphur,  4 oz.;  Cream  of  I'artar, 

1 oz. ; Syrup  of  Orange  Peel,  4 oz.  This  is  the 
same  as  the  time-honoured  “sulphur  and  trea- 
cle,” treacle  or  ordinary  molasses  syrup  being 

used  instead  of  synip  of  orange  peel Dose,  1 to  2 

tea-spoonfuls. 

Sulphur  Ointment  (Flowers  of  Sulphur,  1 oz. ; 

lard,  4 oz.). 

Chrisma  Sulphur. 

Milk  of  Sulphur  (Precii^itated 
Sulphur) Dose,  20  to  60  grains. 

Action  and  Use. — Sulphur  is  used  as  a local 
application  in  the  form  of  ointment  for  skin 


PHOSPHORUS  AND  SULPHUR. 


Medicines.] 


SULPHUR  IX  THE  TREATMENT  OE  CONSUMPTION. 


827 


diseases,  and  in  particular  for  such  as  depend 
on  parasites,  such  as  itch.  It  appears  tliat  it 
is  not  the  sulphur,  as  such,  which  is  of  value, 
but,  in  contact  with  the  skin,  compounds  of  sul- 
phur are  formed,  namely  sulphurous  acid  and 
sulphuretted  hydrogen,  which  are  destructive 
to  the  life  of  minute  organisms.  Sulphurous 
acid  is  liberated,  as  a gas, when  sulphur  is  burned, 
and  is  liberated  thus  for  purposes  of  disinfection; 
and  sulphuretted  hydrogen  is  also  a gas,  of 
nauseous  foul  smell.  The  smell  of  rotten  eggs 
is  due  to  the  presence  of  sulphuretted  hyd)-ogen, 
produced  from  the  decomposition  of  the  albumin 
of  the  egg,  for  albumin  contains  sulphur  in  com- 
bination. Sulphurous  acid  in  solution  has  been 
employed  as  a paint  or  spray  for  the  throat  in 
diphtheria,  in  the  hope  of  destroying  the  fungus 
of  the  diphtheritic  membrane,  and  sometimes 
with  apparent  success. 

When  sulphur  is  taken  internally  it  stimulates 
the  bowel  and  produces,  without  pain,  an  easy 
soft  stool.  It  is,  therefore,  used  as  a laxative 
whenever  there  are  conditions  of  the  bowel,  or 
neighbouring  organs,  in  which  more  active 
purgatives  would  do  harm,  in  cases  of  j^iles,  for 
example,  and  pregnancy,  &c.  For  this  purjjose 
the  sulphur  electuary  is  most  valuable.  Sulphur 
waters,  such  as  those  of  Moffat  and  Strath- 
peffer  in  Scotland,  Harrogate  in  England, 
Aix-la-Chapelle,  Aix-les-Bains,  Eaux-Bonnes, 
and  others  abroad,  are  used  for  similar  purposes, 
as  well  as  for  other  effects  to  be  noted.  These 
waters  contain  sulphur  in  the  form  of  sulphu- 
retted hydrogen  or  as  salts,  like  sulphide  of 
potash,  &c.  Sulphur  when  taken  internally 
enters  the  blood  as  sulphuretted  hydrogen,  or 
.salts,  and  is  expelled  from  the  body  in  the  urine, 
and  also  by  the  bi'eath  and  sweat.  The  breath 
may  have  the  disagreeable  smell  of  sulphuretted 
hydrogen  on  that  account,  and  any  silver  articles 
worn  about  the  ])erson,  silver  coins  carried  in 
the  pocket,  &c.,  will  be  blackened  by  the  sulphur 
excreted  by  the  skin.  In  large  quantities  the  sul- 
phur compounds  named  act  upon  the  nervous  sys- 
tem in  a depressing  way,  and  it  is  perhaps  owing 
to  this  that  sulphur  waters  produce  headache 
and  depression  on  some  persons.  Having  en- 
tered the  blood  tlie  compounds  reach  the  tissues, 
and  modify  their  action  in  some  unknown  way. 
Because  of  this  action,  they  have  gained  a re- 
pute in  chronic  rheumatism,  gout,  syphilis,  and 
skin  disease ; while  because  of  the  laxative 
effect  of  sulphur  waters,  they  are  largely  resorted 
to  by  those  suffering  from  constipation  and  liver 
disorders. 

Within  recent  years.  Dr.  Bergeon,  of  Lyons, 


has  advocated  the  treatment  of  consumption 
and  other  lung  diseases  by  injecting  into  the 
bowel  carbonic  acid  gas,  charged  with  sulphu- 
retted hydrogen.  A special  a])])ai’atus  has  been 
designed  for  the  purpose.  It  consists  of  a wide 
glass  bottle  in  which  a solution  of  soda  is  placed. 
To  this  is  added  tartaric  acid.  Carbonic  acid 
is  pi’oduced  in  large  quantity,  and  is  carried  by 
a tube,  guarded  by  a valve,  to  an  india-rubber 
ba".  From  this  bag  a tube  leads  to  a bottle 
containing  a sulphur  water,  such  as  Eaux-Bonnes, 
or  a solution  of  a sulphide  from  which  sulphu- 
retted hydrogen  is  liberated  by  the  addition  of 
a little  of  a solution  of  taifaric  acid.  The  tube 
from  the  bag  pierces  the  cork  and  dips  down 
below  the  surface  of  the  solution.  The  cork  is 
pierced  by  another  tube,  which  terminates,  how- 
ever, just  inside  the  bottle,  and  this  tube  com- 
municates with  an  elastic  bag,  similar  to  that  of 
an  enema  syringe.  From  the  other  end  of  this 
elastic  bag  a tube  passes  off,  the  end  of  which 
is  of  a kind  fitted  for  passing  uj)  into  the  bowel. 
When  the  elastic  bag  is  squeezed  any  gas  it 
contains  is  forced  into  the  bowel,  and  when  the 
pressure  is  relaxed  cai'bonic  acid  gas  is  di’awn 
into  it  from  the  india-rubber  reservoir,  bubbling 
through  the  solution  of  sulphuretted  hydrogen 
on  its  way.  The  sulphuretted  hydrogen  is  ab- 
sorbed by  the  blood-vessels  of  the  bowel,  carried 
through  the  liver  to  the  right  side  of  the  heart, 
and  thence  to  the  lungs,  from  the  air-cells  of 
which,  according  to  Bergeon,  it  is  expelled. 
His  view  is  that  as  it  thus  passes  through  the 
lung  tissue,  it  exerts  an  action  ujjon  the  organ- 
isms of  consumption  destructive  to  their  activity, 
a disinfectant  action,  and  produces  a healing 
influence  on  the  diseased  parts  of  the  lung.  The 
treatment  has  been  highly  praised  abroad,  and 
some  good  results  have  been  said  to  follow  its 
use  by  English  physicians.  It  is  only,  however, 
in  the  eaily  stages  of  the  disease,  and  in  slow 
chronic  cases,  that  its  beneficial  effect  is  found, 
and  it  does  not  seem  to  retard  at  all  the  ])i'o- 
gress  of  acute  cases,  cases  of  galloping  consump- 
tion. This  latter  fact  the  author  has  verified, 
as  in  a few  cases  of  this  kind  in  which  he  was 
able  to  have  the  method  daily  eiuployed  for 
many  weeks,  no  benefit  followed.  The  process 
of  injection  is  somewhat  tedious,  half  an  hour 
to  one  hour  being  required  each  time;  and  it 
should  be  done  certainly  once,  and,  if  possible, 
twice  daily,  <about  2 pints  of  gas  being  in- 
jected each  time.  The  bowel  is  thus  filled  with 
gas,  and  considerable  discomfort  is  at  first  jiro- 
duced,  aggravated  by  an  almost  unavoidable 
resistance  on  the  part  of  the  patient.  Aftei  a 
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little  experience,  however,  the  discomfort  is 
readily  borne,  resistance  ceases,  and  the  injection 
becomes  very  much  easier.  The  process  can  be 
easily  performed  by  a nurse,  or  anyone  of  aver- 
age intelligence,  after  the  method  has  been  seen 
in  action  once  or  twice,  so  that  after  a day  or 
two  of  practice  the  patient’s  friends  can  them- 
selves carry  out  the  treatment  readily. 

Sulphuretted  hydrogen  is  a poisonous  gas, 
and  if  inhaled  in  sufficient  quantity  will  cause 
death  by  sutfocatiou.  Accidents  of  this  kind 
have  occurred  to  men  entering  cesspools  for 
cleaning  purposes,  when  they  have  been  charged 
with  the  gas  from  decomposing  materials.  The 
breathing  of  air  containing  any  quantity  of  the 
gas  produces  loss  of  appetite  and  headache  in 
most  people.  In  the  use  of  the  injection  for  con- 
sumption, therefoi’e,  the  bottles  should  be  kept 
well  corked  to  prevent  escape  of  the  gas  into  the 
apartment,  and  if  the  gas  is  being  expelled  from 
the  bowel,  almost  as  soon  as  it  is  injected,  one 
should  proceed  slowly  till  the  bowel  gets  accus- 
tomed to  the  treatment,  or  stop  altogether  for 
a time.  It  is  a remai'kable  fact  that  injurious 
effects  from  the  gas  are  never  produced  on  the 
patient,  the  explanation  offered  being  that  all 
the  gas  absorbed  from  the  bowel  passes  into 
the  venous  system,  and  that  the  blood  passing 
through  the  lung  before  it  is  distributed  through 
the  body  is  freed  of  the  gas,  which  thus  never 
reaches  the  tissues,  and  has  no  opportunity  of 
exerting  a poisonous  effect. 

SaPSaparilla  is  the  dried  root  of  a Jamaica 
plant. 

Its  preparations  are: 

DOSE. 

Decoction  of  Sarsaparilla 2 to  10  fluid  ounces. 

Compound  Decoction  of  Sarsa- 
parilla  2 ,,  10  ,,  ,, 

(Made  of  2^  ounces  Jamaica  sar-sapaillla,  cut 
into  pieces,  .sassafras  in  chips,  guaiac  wood 
turnings,  and  fresh  liquorice  root,  bruised,  of 
each  ^ ounce,  mezereon,  60  grains,  boiling  dis- 
tilled water,  30  ounces,  evaporate  to  a pint.) 

DOSE. 

Liquid  Extract  of  Sarsaparilla  ...  ^ to  4 tea-spoonfuls. 

Sarsaparilla  had,  of  old,  a high  repute  in  the 
treatment  of  blood  disorders,  and  especially  in 
the  treatment  of  .syphilis,  chronic  diseases  of 
the  skin,  gout,  scrofula,  and  rheumatism.  It  is 
now  practically  neglected  by  most  jjhysicians, 
though  as  a domestic  remedy  it  is  still  thought 
highly  of.  It  appears  to  stimulate  the  skin 
and  kidneys.  It  is  given  also  along  with  iodide 
of  pota.ssium,  and  the  beneficial  effects  it  was 
believed  to  have  on  the  system  generally  are 
supposed  to  be  mainly  due  to  such  drugs  com- 
bined with  it. 


Colehieum  op  Meadow  Saffpon  yields  sev- 
eral preparations,  used  in  medicine,  and  derived 
either  from  the  sliced  conn  or  bulb,  or  from  the 
fully  rijDe  seeds. 

Prejiarations: 

DOSE. 

Extract  of  Colehieum  (from  the  bulb). . 1 to  3 graims. 
Extract  of  Colehieum  with  Acetic  Acid 

(from  the  bulb)., i ,,  2 ,, 

Wine  of  Colehieum  (from  the  bulb)  ....10  ,,  30  drops. 
Tincture  of  Colehieum  (from  the  seeds)  10  ,,30  ,, 

Action  and  Use. — Colehieum  increases  the 
quantity  of  bile  expelled  from  the  body,  and 
also  causes  an  increase  of  perspiration.  When 
the  dose  is  too  large  it  irritates  the  stomach 
and  bowels,  producing  vomiting  and  j)urging, 
and  great  prostration.  The  heart  is  weakened, 
and  breathing  diminished,  and  the  nervous 
system  is  depressed.  Its  main  use  is  in  gout, 
in  acute  attacks  of  which  it  is  regarded  as  al- 
most  infallible,  though  it  sometimes  fails  to 
afford  I’elief.  It  markedly  relieves  the  inllam- 
mation  and  pain,  for  which  purpose  \ to  1 tea- 
spoonful of  the  wine  may  be  given.  It  has  been 
shown  that  while  it  does  this,  the  effect  pro- 
duced is  temporary,  as  the  drug  does  not  relieve 
the  system  of  the  cause  of  gout,  the  excess  of 
uric  acid  in  the  blood  and  tissues,  and,  therefore, 
does  not  prevent  a return  of  the  attack.  Thus 
the  use  of  drugs  such  as  lithia  and  ])Otash 
which  remove  the  uric  acid  are  prefei-red,  and 
“gout-ridden  sufferers  commonly  advise  their 
fellow-sufferers  to  abstain  from  colehieum.”  It 
is  said  to  act  best  when  administered  with 
medicines,  such  as  sulphate  of  magnesia  (the 
ordinary  “salts”),  which  produce  a jmrgative 
action. 

Guaiaeum  is  used  as  a wood — ligmim  vitoe, 
and  as  a resin  obtained  from  the  tree  stem. 
From  the  resin  the  following  are  made: — 

Guaiac  Mixture ....Dose,  1 to  1^  fluid  ounce. 

(Made  of  powdered  guaiaeum,  i ounce,  sugar, 

^ ounce,  powdered  gum  arabic,  ^ ounce,  cinna- 
mon water,  1 pint.) 

Ammoniated  Tincture  of 
Guaiaeum Dose,  | to  1 tea-spoonful. 

Action  and  Use. — Guaiaeum  stimulates  the 
lining  membrane  of  the  mouth,  throat,  and 
stomach,  when  taken  internally,  producing  a 
feeling  of  heat  in  the  mouth  and  stomach,  and 
stimulating  the  movement  of  the  bowel,  causing 
purging,  in  large  doses  severe  vomiting  and 
purging.  It  also  stimulates  the  heart  by  ner- 
vous influence.  Entering  the  blood  it  excites 
(he  skin  and  kidneys,  the  liver,  and  tissue 
change  in  general.  It  is  highly  spoken  of  in 
I the  treatment  of  sore  throat,  quinsy,  for  which 
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it  riiMj  be  given  in  powder,  30  grains  placed  on 
the  tongue  and  slowly  swallowed,  every  six 
hours,  or  as  the  mixture,  or  in  the  form  of 
lozenges,  each  of  which  contains  2 grains.  In 
chronic  rheumatism  and  gout  it  lias  been  used 
with  mucli  success,  the  ammoniated  tincture 
being  advised. 

Mezereum  is  the  dried  bark  of  Daphne 
Mezereum,  or  Daphne  Laureola,  the  spurge 


laurel.  In  small  doses  it  acts  on  the  skin  and 
kidneys,  but  in  lai’ger  doses  is  a marked  irritant, 
producing  purging  and  vomiting.  It  is  used 
in  chronic  rlieumatism,  scrofulous  and  skin 
disease,  but  is  jiractically  unknown  in  this  coun- 
try, except  as  an  ingredient  of  the  comjxmnd 
decoction  of  sarsaparilla  (p.  828).  As  a liniment 
in  combination  with  mustard  and  as  an  oint- 
ment it  is  employed  externally. 


Section  II— DRUGS  WHICH  ACT  ON  THE  HEART 

AND  BLOOD-VESSELS. 

Drugs  which  Act  on  the  Heart. 

Heart  Stimulants: 

Ammonia — Its  Preparations  and  Use  in  Fainting; 

Ether; 

Camphor; 

Alcohol— Row  to  Employ  it  as  a Medicine. 

Heart  Tonics : 

Digitalis— Its  Value  in  Weakness  and  Irregularity  of  tlie  Heart; 

Squills;  Lily  of  the  Valley  (Convallaria  majalis) ; 

Strophanthus  hispidus. 

Heart  Sedatives— Drugs  which  Soothe  the  Heart- 
Aconite — Cautions  Requisite  in  its  Use. 


Drugs  which  Act  on  the  Blood-vessels. 

Drugs  which  Contract  the  Blood-vessels: 

Ergot  of  Rye— its  Use  in  Internal  Bleeding ; 

Witch-Hazel  (Hamamelis  virginica); 

Acetate  of  Lead. 

Drugs  which  Relax  the  Blood-vessels: 

Nitrite  of  Amyl— Its  Employment  in  Asthma. 


Anyone  who  reads  the  8th  Section  of  the  First 
Part  of  this  work  with  understanding  will  ap- 
preciate the  primary  importance  of  a healthy 
condition  of  the  blood,  by  which  all  the  tissues 
and  organs  are  maintained  in  a condition  of  ac- 
tivity,  and  will  perceive  the  paramount  neces- 
sity of  the  blood  being  distributed  to  the  whole 
body  with  due  regularity  and  in  sufficient 
amount.  It  will  matter  little  that  the  blood  is 
' ' ''xcellent  quantity  if  it  does  not  reach  the  tis- 
sues in  a regular  sti’eam,  nor  will  the  body  as  a 
whole  exhibit  the  evidences  of  a genei’al  well- 
being, if  the  blood  lingers  in  overcharged  vessels 
in  one  orcjan,  while  another  is  half-starved  from 
a defective  supply.  The  dependence  of  the 
body,  therefore,  upon  the  condition  of  the  heart, 
which  supplies  the  motive  power  for  driving  the 
blood  through  the  body,  and  of  the  vessels,  which 
are  the  channels  of  distribution,  is  fully  evident. 
Speaking  broadlj’’,  disorder  of  blood  distribution 
will  depend  upon  one  of  two  circumstances: 


either  the  force-jiump,  the  heart,  is  working 
improperly — too  feebly  or  too  strongly  or  irre- 
gularly; or,  while  the  heart  is  working  pro- 
perly, the  vessels  are  the  cause  of  disturbance — 
contracted  in  calibre  it  may  be,  and  thus  oppos- 
ing too  gi'eat  resistance  to  the  onward  flow  of 
the  blood,  or  relaxed  and  permitting  too  free 
a flow  in  one  direction  or  another,  tending  to 
create  some  local  congestion,  or  other  disorder; 
or,  of  course,  some  element  of  distui'bance  may 
exist  in  both.  The  study  of  remedies  which  can 
be  brought  to  bear  upon  the  heart  and  blood- 
vessels will,  therefore,  be  one  of  much  interest. 
We  shall,  then,  consider  some  of  the  chief  drugs 
which  act  upon  the  heart  and  vessels,  and  the 
objects  which  may  be  gained  by  their  use. 

DRUGS  WHICH  ACT  ON  THE  HEART. 

Drugs  which  act  on  the  heart  may  be  roughly 
divided  into  those  which  stimulate  the  heart, 
which  brace  or  tone  the  heart,  heart  tonics,  and 
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stimulants,  and  drugs  whicli  quiet  or  soothe  the 
lieart,  heart  sedatives,  or  heart  depressants. 

Heart  Stimulants  and  Tonies. 

The  heart  is  a muscular  organ,  the  hbres  of 
which  are  so  arranged  that,  wlien  they  contract, 
the  size  of  its  cavities  is  diminished  by  a ringing 
or  twisting  movement,  ami  the  blood  driven  out 
into  the  vessels.  If  this  movement  be  feeble, 
the  heart  will  not  be  properly  emptied  with  each 
contraction  or  beat,  and  the  vessels  will  not  be 
properly  tilled.  The  nutrition  of  the  body  will 
be  imperfectly  carried  on.  A good  illustration 
of  such  a consequence,  arising  suddenly,  is  faint- 
ing or  syncope.  The  heart  is  from  some  cause 
suddenly  enfeebled,  or  its  action  almost  arrested, 
and  the  brain  being  dejn-ived  of  its  needed  sup- 
ply immediately  suspends  its  functions.  If  the 
cause  be  some  momentary  shock,  the  heart’s 
beat  is  gradually  restored,  the  circulation  in  the 
brain  becomes  re-established,  and  consciousness 
returns.  Or  if  a stimulant  be  applied  in  some 
way  to  the  heart  so  as  rapidly  to  excite  its  ac- 
tivity, consciousness  returns,  and  the  colour  re- 
turns to  the  face,  pale  from  want  of  blood. 
Enfeebled  action  of  the  heart,  whether  brief,  as 
in  this  case,  or  more  long-continued  because  of 
some  other  condition,  leads  not  only  to  failure 
of  nutrition  of  the  body,  but  also  to  defective 
nutrition  of  the  heart  itself.  For  the  heart  it- 
self is  supplied  with  blood  by  two  arteries,  the 
coronary  arteries,  which  are  the  first  branches 
to  come  off  the  main  distributing  vessel,  the 
aorta  (p.  223).  So  that  if  the  heart  is  feebly 
propelling  blood  into  the  vessels,  the  heart  is 
the  first  sufferer,  and  any  long-continued  feeble- 
ness will  inevitably  tend  to  perpetuate  itself, 
because  of  the  failure  of  the  heart-substance  to 
receive  due  nutrition. 

Now  the  heart  muscle  may  be  stimulated 
directly,  but  is  specially  acted  on,  like  other 
muscular  organs,  through  the  nervous  systetn. 
Within  the  substance  of  the  heai  t are  nervous 
structures  whose  business  it  is  to  maintain  the 
steady  rhythmic  movement  of  the  heart.  These 
may  be  acted  upon  and  excited  by  remedies, 
administered  and  gaining  access  to  the  blood. 
These  nerve  ganglia,  as  they  are  called  (for  the 
meaning  of  ganglia  see  p.  85),  are  in  turn  con- 
trolled iji  their  action  by  two  nerves,  the  pneumo- 
gastric  (p.  225),  which  restrains  their  action,  so 
as  to  cause  a slowing  of  the  heart’s  beat,  and,  if 
excessive,  a stoppage  of  the  heart  in  a state  of 
complete  relaxation,  and  the  sympathetic  (p. 
225),  which  excites  them,  and  inceases  the  rapi- 
dity of  the  heart’s  action,  leading,  if  excessive. 


to  stoppage  of  the  heart  in  a state  of  firm  con- 
traction. Acting,  then,  through  one  of  these 
channels,  stimulants  increase  the  force  and  fi'e- 
quency  of  the  heart’s  contractions. 

Heat  is  one  of  the  best  and  most  rapidly  act- 
ing of  heart  stimulants,  whether  in  the  form  of 
a hot  liquitl  taken  into  the  stomach,  or  in  the 
form  of  a hot  sponge  applied  over  the  heart,  or 
a hot- water  bottle,  similarly  placed.  It  is  ex- 
ceedingly useful  when  it  is  necessary  to  act  im- 
mediately, as  in  fainting  or  sudden  collap.se.  It 
is  drugs,  howevei’,  we  wish  to  consider  specially, 
and  the  drugs  which  stimulate  the  heart  are 
chiefly  ammonia,  ether,  camphor,  and  alcohol. 

Ammonia  is  a gas,  used  as  a solution  in 
water,  from  which  it  raj)idly  passes  off.  When 
one  smells  liquid  ammonia,  it  is  the  gas  coming 
oft  which  })i-oduces  the  hot  pungent  sensation 
in  the  nostrils. 

The  chief  prepai-ations  are: — 

DOSE. 

Strong  Liquor  Ammonia 2 to  5 drops, 

well  diluted. 

The  weaker  solution  to  be  pre- 
ferred, if  taken  internally. 

Ammonia  Water,  orLiquor  Ammonia.  .10  to  20  drops, 

well  diluted. 

Made  with  1 oz.  of  the  strong  liquor 
to  2 ozs.  of  water. 

Sal  Volatile,  or  Aromatic  Spirit  of 

Ammonia i to  1 tea-spoonful. 

Liniment  of  Ammonia, 

Ammonia  water,  1 oz. ; olive  oil,  3 ozs. 

Carbonate  of  Ammonia 3 to  10  grains, 

Chloride  of  Ammonia 5 ,,  20  ,, 

Solution  Acetate  of  Ammonia  (Min- 

dererus’  Spirit) 2 to  6 tea-.spoonfuls. 

Bromide  of  Ammonia  (see  Section  on  Drugs  which  Act 
on  the  Nervous  System). 

Actions  and  Uses. — Ammonia  acts  as  a 
stimulant  to  any  surface  to  which  it  is  ap])lied. 
If  applied  to  the  skin  it  causes  a hot  burning 
sensation,  and  j)roduces  redness,  and  is,  there- 
fore, used  as  a liniment  to  rub  over  stiff  joints, 
muscles,  &c.  If  it  is  applied  on  a cloth  and 
covered  up,  it  will  blister.  But  it  is  not  usually 
employed  for  this  purpose.  It  may  be  used  to 
destroy  the  poison  of  snake  bite,  or  to  relieve 
the  sting  of  insects  and  nettles — the  M^eak  solu- 
tion. Easpail’s  sedative  solution,  used  as  a 
lotion  for  headache  in  women  who  suffer  be- 
cause of  some  womb  derangement,  is  made  with  2 
ounces  ammonia  water,  2 ounces  of  common  salt, 
3 drachms  camphorated  spirit  of  wine,  and  32 
ounces  of  water.  AVhen  applied  to  the  nostrils 
as  smelling-salts,  or  when  the  solution  is  sniffed 
(the  weak  solution  should  be  used),  the  vapour 
of  ammonia  irritates  the  nostril,  it  excites  the 
action  of  the  heart,  through  the  nerves,  quickens 


Medicims.] 


ETHER  AND  CAMPHOR. 


831 


the  pulse,  and  also  quickens  the  breathing.  It 
should  not  be  used  for  too  long  a time  for  this 
purpose.  A solution  of  any  strength  ought  not 
to  be  held  beyond  an  instant  or  so  undei'  the 
nostrils  of  an  unconscious  person,  as  the  irrita- 
ting vapour  might  indame  the  nostrils  and  even 
the  lining  membrane  of  the  lung  tubes  and  lead 
to  bronchitis.  Taken  into  the  stomach,  it  acts 
there  also  as  a stimulant,  but  if  used  very  strong 
or  in  too  large  quantities  may  occasion  indam- 
matory  action,  and  even  cause  death  by  its  power- 
ful effect  arresting  the  breathing.  Given  in 
proper  doses  it  not  only  stimulates  the  stomach, 
and  produces  a sensation  of  warmth,  but  it 
stimulates  the  action  of  the  heart,  even  before 
any  has  time  to  be  absorbed  and  act  on  the 
heart  through  the  blood.  The  carbonate  is  the 
best  pi’eparation  to  give  for  this  purpose.  Its 
action  on  the  stomach  and  bowel  makes  it  useful 
for  colic  and  datulence.  Carbonate  of  ammonia 
in  5-grain  doses,  with  5 to  10  drops  of  tincture 
of  cayenne,  and  an  ounce  of  infusion  of  calumba 
or  other  bitter  infusion,  is  recommended  to  re- 
lieve the  craving  for  spirits,  and  as  a stimulant 
in  cases,  specially  in  women,  when  feelings  of 
sinking  and  depression  are  felt.  Cai’bonate  of 
ammonia  has  also  been  used  in  scarlet  fever,  to 
diminish  the  fever  and  delirium,  and  has  gained 
high  repute,  being  given  in  3 to  5 grain  doses 
every  two  or  three  hours.  Besides  acting  on 
the  heart,  ammonia  acts  as  a stimulant  to  the 
bronchial  tubes,  increasing  the  action  by  which 
matters  are  swept  up  the  tubes,  and  is,  there- 
fore, very  valuable  for  aiding  the  expulsion  of 
matter  from  the  lungs,  as  in  bronchitis  when 
there  is  much  expectoration.  Its  effect  on  the 
heart  makes  it  specially  useful  in  such  cases. 
Given  in  the  form  of  solution  acetate  of  ammonia, 
it  acts  on  the  skin  as  a stimulant,  promoting 
sweating;  and  this  is  a very  siiujde  and  harm- 
less preparation  to  give  to  children  in  feverish 
complaints,  to  promote  sweating  and  diminish 
the  heat  of  the  body.  Chloride  of  ammonium 
has  been  largely  used  in  chronic  cases  of  liver 
congestion. 

EtheP  is  discussed  in  the  section  devoted  to 
drugs  acting  on  the  nervous  system,  along  with 
chloroform.  It  may  be  used  in  cases  of  urgency 
to  excite  the  heav't  or  to  dispel  wind  in  the  bowels 
in  nervous  and  hysterical  women.  Of  the  ethei 
itself,  20  to  60  drops  are  the  dose  given  diluted 
or  injected  into  the  bowel,  or  the  spirit  of  ethei 
in  30  to  60  drop  doses. 

CamphOP  is  a volatile  oil,  obtained  from  the 
wood  of  CinnOfinoviuni  Camphora^  and  imported 
from  China  and  Japan. 


DOSE. 

Camphor 1 to  10  grains. 

Preparations  : — 

Camphor  Water 1 to  2 fluid  ozs. 

(Tie  I ounce  crushed  Camphor  in 
a muslin  bag,  and  leave  in  4 pints 
of  water  for  at  least  2 days.) 

Camphor  Liniment  (1  oz.  camphor, 

4 ozs.  olive-oil). 

Spirit  of  Camphor 10  to  30  drops 

(in  milk  or  on  sugar). 
Paregoric  Elixir,  Compound  Tincture 
of  Camphor 15  to  60  drops  (for  adults). 

(Contains  opium.) 

Actions  and  Uses. — Camphor  stimulates  the 
skin,  and  is  therefore  used  for  liniments  and 
ointments  to  relieve  stiffness  of  muscles  and 
joints,  for  sprains,  &c.  It  stimulates  the  stom- 
ach. and  is  useful  for  dispelling  wind,  specially 
in  hysterical  subjects  ; but  in  large  doses  it  irri- 
tates the  stomach  and  causes  sickness  and  vomit- 
ing, with  a burning  sensation  at  the  ])it  of  the 
stomach.  The  stimulating  efiect  on  the  stomach 
and  bowels  renders  it  most  valuable  in  cases  of 
summer  diarrhcea,  attended  by  cramp.  It  is 
recommended  in  the  form  of  spirit  of  camphor, 
4 to  6 drops,  on  sugar  or  in  milk,  every  ten  min- 
utes till  the  improvement  occurs,  and  in  1 or  2 
drop  doses  it  is  given  to  children  in  milk  in  like 
disorder  of  the  bowels.  At  the  very  beginning 
of  a cold  in  the  head,  the  sniffing  of  camphor, 
or  taking  a dose  by  the  mouth,  very  often  re- 
lieves. For  its  stimulating  action  on  the  heart 
it  is  resorted  to  in  fevers  pi'oducing  prostration. 
It  strengthens  the  pulse  and  moistens  the  skin, 
checking  delirium.  It  also  stimulates  the  ner- 
vous system,  but  in  excessive  doses  produces 
o-reat  excitement  and  convulsions,  and  if  the 
dose  be  very  large  may  cause  death. 

Alcohol. — The  question  of  alcohol  has  been 
already  discussed  sufficiently  (see  p.  668).  In 
the  form  of  whisky  or  brandy  it  is  usually  most 
frequently  at  hand  in  cases  of  fainting.  To  re- 
lieve or  ward  off  a fainting  attack  a small  quan- 
tity, sti'ong,  is  better  than  when  it  is  much 
diluted,  for  the  stimulating  effect  of  the  strong 
spirit  on  the  mouth  and  stomach  excites  the 
heart  even  before  any  has  had  time  to  pa.ss  into 
the  blood.  In  weak  conditions,  whether  whisky 
is  having  a beneficial  effect  or  not  ui)on  the 
heart  can  be  determined  by  the  state  of  the 
pulse,  skin,  tongue,  breathing,  &c.  If  the  quick 
hurried  pulse  of  fever  is  steadied,  and  slowed, 
while  made  stronger,  if  the  breathing  is  quieter 
and  more  regular,  if  the  skin  is  more  cool  an<l 
moist,  and  the  tongue  less  dry  and  parched,  and 
sleep  is  induced,  the  alcohol  is  having  a good 
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effect.  But  if  the  pulse  is  more  liurried,  the 
patient  more  restless,  the  heat  of  the  skin  greater, 
it  ought  not  to  be  continued.  Tlie  effects  it 
produces  should  be  carefully  watched  for  some 
time  after  a dose  has  been  given  to  enable  one 
to  determine  whether  it  should  be  continued  or 
not.  “ Particular  care  should  be  taken  in  the 
administi'ation  of  alcoholic  stimulants  to  patients 
in  the  small  hours  of  the  morning.  It  is  about 
this  time  that  attendants  are  most  apt  to  become  | 
sleepy,  and  therefore  careless,  and  just  at  this 
time,  also,  the  external  temperature  is  lowest,  the 
fire  is  apt  to  get  low,  and  the  vital  powers  of 
the  ])atient  are  most  likely  to  sink.  In  giving 
alcoholic  stimulants  to  support  the  strength  in 
disease,  care  must  be  taken  that  they  are  not 
given  so  frequently  ami  in  such  large  quantities 
as  to  disorder  the  stomach.  Sometimes,  when 
giveji  very  freely  to  support  the  failing  circula- 
tion, they  have  this  effect;  the  result  of  which 
is  that  both  food  and  stimulants  are  vomited, 
and  the  patient  may  be  brought  to  death’s  door.” 
If  whisky  or  brandy  is  found  to  be  doing  good 
the  attendant  is  too  apt  to  push  its  administra- 
tion too  far  in  the  eagerness  to  secure  the  ut- 
most advantage.  This  can  only  be  avoided  by 
a carefully  accurate  record  being  kept  of  the 
quantity  used  in  24  hours.  It  is  not  desirable 
to  aflrninister  it  in  large  quantities  at'  long  in- 
tervals, but  in  small  quantities  at  short  intervals. 
A very  good  way  of  accomplishing  this  is  to 
give  it  in  milk.  Let  a table-spoonful  be  mixed 
with  a tumblerful  of  milk  and  kept  covered,  and 
let  the  patient  receive  sips  of  this  every  little 
while,  every  quarter  or  half  hour,  as  may  seem 
demanded.  The  quantity  used  in  24  hours  is 
then  counted  as  tumblerfuls  of  milk.  A table- 
spoonful is  ^ oz.  Now  we  have  seen  that,  in 
health,  2 ounces  of  whisky  or  brandy  is  about 
the  quantity  that  can  be  effectually  disposed  of 
in  24  hours,  that  would  be  4 table-spoonfuls. 
But  in  disease  very  much  larger  quantities  can 
be  consumed  without  producing  any  sign  of  bad 
effects.  Indeed  children,  even  infants,  can  often 
take  that  quantity  and  above  it,  without  being 
in  the  least  affected  by  it.  Larger  quantities 
are,  therefore,  often  demanded,  specially  in  such 
cases  as  inflammation  of  the  lungs  accompanied 
by  weak  and  failing  action  of  the  heart,  bron- 
chitis, and  indeed  in  anjmliseases  which  imply  a 
great  strain  upon  the  vital  powers.  It  is  remark- 
able how  young  children  take  this  mixture  of 
whisky  and  milk,  and  how  often  it  seems  to  be 
the  mo.st  beneficial  thing  to  give  in  bronchitis 
with  a great  amount  of  material  in  the  lungs,  &c. 
For  them  the  dessert-spoonful  to  each  small  tea- 


cupful of  milk  would  be  sufficient,  and  four  or 
upwards  of  them  might  be  used  in  24  hours. 
Alcohol  may  often  be  replaced  bysuchastimulant 
as  ammonia,  but  ammonia  quickly  passes  through 
and  escapes  from  the  system,  so  that  its  action 
is  short-lived,  while  the  effect  of  spirits  lasts 
for  a considerably  longer  time,  and  can,  there- 
fore, be  maintained  more  steadily  and  readily. 
Alcohol  ought  not  to  be  employed  in  cases  of 
nervous  prostration,  neuralgia,  hysterical  affec- 
tions, sleeplessness.  The  risk  of  its  use  being 
continued,  and  continued  to  excess,  and  beyond 
the  time  of  need,  in  all  cases  where  the  stimu- 
lant must  be  given  for  some  time,  or  where  the 
affection  recurs  at  regular  peidods,  is  so  great 
that  it  is  better  to  seek  some  othei’  means  of 
producing  the  effect  desired.  In  no  class  of 
cases  is  this  more  apt  to  occur  than  in  women 
who  suffer  from  nervous  or  hysterical  attacks, 
or  who  are  liable  to  regular  periods  of  depres- 
sion or  })ain  at  stated  times.  Every  medical 
jiractitioner  has  met  with  cases  where  inveterate 
drunkenness  has  been  traced  to  an  illness  when 
stimulants  were  given  by  medical  orders,  and 
when  they  were  continued  long  after  the  order 
to  give  them  was  withdrawn. 

Of  heart  tonics  the  chief  are  digitalis,  squills, 
lily  of  the  valley,  and  the  most  recent  is  stroph- 
anthus,  the  African  komb6  or  arrow-jjoison. 

Digitalis.  — The  leaves  of  digitalis,  or  the 
purple  foxglove  (see  Plate  XI.),  are  the  jiarts  of 
the  plant  used  in  medicine. 

The  preparations  are: — 

DOSE. 

Tincture  Digiffalis 5 to  30  drops. 

Infusion  of  Digitalis 2 ,,  4 tea-spoonfuls 

(drachms). 

Digitalin  (the  active  ijrinciple)..-;^^  ,,  grain. 

Action  and  Uses. — Digitalis  acts  upon  the 
heart  by  increasing  the  force  of  its  beat  and 
lessening  its  frequency.  Its  effect  is  thus  of  a 
tonic  character.  At  the  same  time  it  stimulates 
the  nerves  acting  on  the  blood-vessels,  diminish- 
ing their  calibre.  The  heart  is  thus  emptied  at 
each  beat  more  completely,  the  arteries  are 
better  filled,  and  are  kept  so  by  their  diminished 
calibre,  and  the  circulation  is  thus  made  more 
effective.  The  feeble  heart  is  strengthened, 
and  in  cases  where  the  beat  is  irregular,  now 
fast  now  slow,  now  strong  now  weak,  an  occa- 
sional beat  being  missed  and  this  being  followed 
by  a series  of  short,  quick,  feeble,  fluttering, 
beats,  its  effect  in  appropriate  doses  is  most 
marked  and  beneficial.  The  great  disadvantage 
of  digitalis  is  its  tendency  to  derange  the  stomach 
and  bowels,  to  produce  loss  of  a]>petite,  heart- 
burn, vomiting,  and  sometimes  diarrhoea,  an 
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effect  partly  due  to  an  irritating  action  on  the 
lining  membrane.  This  is  one  of  the  great 
difficulties  in  the  use  of  the  drug,  for  a patient 
cannot  afford  to  have  digestion  deranged  and 
disturbance  of  the  first  step  in  the  nutrition  of 
the  body  interfered  with.  In  too  large  doses  it 
produces  irregularity  of  the  hearts  action,  and 
])oisonous  doses  cause  death  by  stopping  the 
heart.  The  drug  has  also  a marked  effect  upon 
the  kidneys,  the  result  of  which  is  greatly  to 
increase  the  amount  of  urine  passed. 

The  two  purposes,  then,  for  which  digitalis  is 
used  are  for  affections  of  the  heart,  either  when 
the  heart  is  irregular  in  action  from  feebleness, 
when  there  is  palpitation,  or  in  certain  cases  of 
actual  disease  of  the  valves  of  the  heart,  and  for 
cases  of  dropsy,  because  of  its  action  on  the 
kidneys.  It  is  particularly  serviceable  in  re- 
moving dropsical  ffuid  by  way  of  the  kidneys, 
when  the  dropsy  is  due  to  bad  circulation  from 
some  defect  of  the  heart.  It  is  useless  to  dis- 
cuss here  the  kind  of  cases  of  heart  disease  in 
which  it  is  useful,  for  in  certain  cases  of  heart 
disease,  where  the  valves  of  the  aorta  (p.  239) 
are  affected,  it  is  held  to  be  injurious.  Whether 
it  is  likely  to  be  useful  or  not  is,  therefore,  a 
question  for  a skilled  physician.  It  is  in  cases 
of  weak  irregular  heart,  unaccompanied  by 
valve  disease,  specially  in  those  well  advanced 
in  years,  that  its  most  marked  effects  are  seen. 
One  would  begin  with  a small  dose,  5 drops  or 
so,  thrice  daily,  and  work  slowly  up,  adding  an 
extra  drop  or  two  daily  till  a steadying  effect 
was  produced,  not  going  beyond  20  drops  with- 
out great  caution.  In  such  cases  sleeplessness 
is  a very  common  symptom,  and  a marked  de- 
gree of  restlessness.  This  is  due  to  the  defective 
circulation,  and  often  one  of  the  first  signs  of 
marked  improvement  following  the  use  of  the 
drug  is  the  passing  off  of  the  restlessness  and 
sleeplessness,  when  the  patient  falls  into  a sound 
quiet  sleep.  The  drug  has  a cumulative  action, 
that  is,  it  is  not  rapidly  expelled  from  the  body, 
and  small  doses  continued  for  some  time  may 
suddenly  lead  to  the  production  of  unpleasant 
symptoms,  sickness  or  faintness.  In  such  cases 
the  drug  should  be  much  diminished  in  dose. 
It  must  further  be  noticed  that  patients  getting 
full  doses  of  the  drug  should  lie  in  bed;  getting 
up  on  to  their  feet  is  apt  to  induce  an  attack  of 
faintness. 

Squills. — The  sqiiill  is  a pear-shaped  bulb 
( Urginea  Scilla)  belonging  to  the  lily  order,  and 
found  erowinsf  along  the  shores  of  the  Mediter- 
ranean.  The  bulb  is  sliced  and  dried  for  medi- 
cinal purposes. 


Its  preparations  are: — 

Vinegar  of  Squill 15  to  40  drops. 

Syrup  of  Squill  (1  oz.  vinegar  of 

squill,  2 oz.  sugar) ^ ,,  1 tea-spoonful. 

Oxyniel  of  Squill  (5  oz.  vinegar, 

8 oz.  honey) ^ ,,  1 ,, 

Tincture  of  S({uill 15  ,,  30  drops. 

Compound  Squill  Pill 5 ,,  10  grains. 

Actions  and  Use. — Squill  acts  upon  the  heart 
in  a manner  similar  to  digitalis.  It  is  even 
more  irritating  to  the  stomach  and  bowels.  Its 
common  popular  use  is  for  cough,  for  which  it 
is  constantly  given  wdthout  judgment,  in  the 
form  of  syrup.  It  stimulates  the  lining  mem- 
brane of  the  air-tubes,  and  increases  the  ex- 
pulsion of  phlegm  and  other  matter.  It  is, 
therefore,  useful  in  chronic  bronchitis  wdien  the 
excretion  is  profuse,  but  not  when  active  in- 
flammation is  going  on.  Its  constant  use,  there- 
fore, specially  for  children,  ought  not  to  be 
encouraged.  It  acts  like  digitalis  upon  the 
kidney,  increasing  the  amount  of  urine. 

Lily  of  the  Valley  {Convallaria  majalis)  re- 
sembles digitalis  and  squill  in  action  on  the  heart 
and  kidneys,  and  in  its  irritating  effect  upon 
the  stomach  and  bowels. 

Its  preparations  are  the  watery  extract,  of 
which  the  dose  is  2 to  8 grains,  and  convalla- 
marin,  the  active  principle,  of  which  the  dose 
is  ^ to  2 grains. 

StPophanthus  hispidus  (Kombe)  is  one  of 
the  most  recently  introduced  drugs,  its  employ- 
ment being  recommended,  in  certain  cases  of 
heart  disease,  by  Professor  Fraser, of  Edinburgh, 
in  1887.  The  seeds  are  employed  in  Africa  to 
yield  an  arrow-poison.  Its  chief  preparation  is: 

Tincture  of  Strophanthus Dose,  2 to  5 drops. 

Its  action  much  resembles  that  of  digitalis, 
being  that  of  a tonic  to  the  heart-muscle.  It 
strengthens  the  beat  of  the  heart  and  slows  its 
frequency,  the  slowing  action  being  sometimes 
very  marked.  It  is  i;sed  in  certain  cases  of 
heart  disease,  but  its  action  has  not  yet  been 
sufficiently  studied  to  enable  one  to  say  exactly 
under  what  circumstances  it  is  useful.  One 
advantage  it  seems  to  possess  over  digitalis  is 
its  less  tendency  to  create  sickness  and  irritation 
of  the  bowels,  but  in  one  case  in  which  the 
author  administered  it  in  very  large  doses, 
sev^ere  cutting  pains  in  the  bowels  occurred, 
apparently  due  to  its  action  on  the  muscular 
wall  of  the  bowel. 

Heart  Sedatives. 

Drugs  which  soothe  the  heart,  which  diminish 

the  force  and  frequency  of  its  beat,  are  heart 
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sedatives,  Iii  one  way  they  act  by  weakening 
the  heart’s  action,  by  depressing  it.  Sometimes 
they  are  employed  for  such  purposes,  for  ex- 
ample, in  cases  of  severe  intiammation  or  hicfh 

O 

fever  in  strong  persons.  But  they  are  not, 
just  on  that  account,  remedies  to  be  used  except 
by  those  whose  knowledge  enables  them  to 
form  a correct  judgment  of  their  suitability, 
and  whose  experience  qualities  them  to  watch 
that  their  effects  do  not  pass  beyond  the 
production  of  the  desired  result,  for  they  can 
easily  produce  a dangerous  weakening  of  the 
heart.  It  ought  further  to  be  observed  that 
often  an  irritable,  palpitating,  heart,  which  the 
inexperienced  would  imagine  needed  soothing 
remedies,  requires  really  tonic  treatment.  In 
some  such  cases  the  heart  is  irritable  and  ir- 
regular, and  the  patient  feels  it  thump  and 
bound  unpleasantly  against  the  chest  wall,  be- 
cause it  is  weak,  because  it  needs  strengthen- 
ing, and  then  anything  which  would  depress  it 
would  act  more  injuriously,  whei’eas  anything 
which  would  exert  a toning  action  upon  it,  such 
as  digitalis,  would  speedily  relieve  the  symptoms. 
What  has  been  said  ought  to  be  sufficient  by 
way  of  caution  against  the  use  of  such  drugs 
except  under  medical  advice,  and  we  shall  con- 
sider only  one  of  this  class,  but  that  one  which 
is  most  frequently  employed,  namely,  -aconite. 

Aconite. — The  leaves,  ffowo'ingtops  and  root 
of  the  Aconitum  lYapellus,  or  monkshood  (see 
Plate  XIII  ,),  are  employed  in  medicine,  the  two 
first  to  yield  an  extract,  the  last  to  yield  a tinc- 
ture, the  prepai'ation  commonly  employed. 

Tincture  of  Aconite Dose,  5 to  15  drops. 

Liniment  of  Aconite. 

The  active  principle  of  aconite,  aconitia,  a 
most  activ’e  poison,  is  employed  for  the  prepara- 
tion of  an  ointment. 

Actions  and  Uses. — If  aconite  be  applied  to 
the  skin  it  causes  a tingling  sensation,  followed 
by  numbness.  If  it  be  taken  into  the  mouth 
and  swallowed,  a similar  feeling  is  experienced 
in  the  tongue  and  gullet,  and  a semsation  of 
warmth  in  the  stomach,  in  large  doses  pain  and 
sickness  also.  In  large  doses,  after  the  drug 
has  entered  the  blood  and  been  distributed 
thi’oughout  the  body,  the  same  tingling  is  ex-  ' 
perienced  in  all  parts  of  the  body,  the  most 
sensitive  parts  being  affected  first,  tongue  and 
lips,  then  finger  tips,  face,  breast,  and  the  back 
last  of  all.  This  effect  is  due  to  the  fact  that 
tlie  drug  acts  on  the  ends  of  the  nerves  of  sen- 
sation, and  reduces  their  sensibility.  It  is, 
therefore,  used  as  a liniment  or  as  an  ointment 


for  painful  parts  (Note;  where  the  skin  is  not 
broken),  such  as  in  neuralgia,  rheumatism,  &c. 
The  liniment  may  readily  be  used  for  such  a 
purpose,  never  the  ointment,  unless  ordered  by 
a medical  man,  and  it  must  be  remembered  that 
some  of  the  drug  may  gain  access  to  the  cir- 
culation by  the  skin  and  produce  its  effects 
upon  the  body  in  general.  When  taken  inter- 
nally,  besides  the  effects  already  spoken  of,  aconite 
specially  acts  upon  the  heart  and  upon  the 
breathing.  The  heart  is  very  quickly  influenced, 
and  usually  by  counting  the  pulse  this  can  be 
noticed  in  a comparatively  few  minutes  by  the 
diminished  pulse-rate.  In  excessive  doses  the 
heart  becomes  weak  and  irregular.  The  breath- 
ing is  also  slowed,  made  feeble  and  shallow,  and 
in  poisonous  doses  breathing  is'  usually  stopped 
before  the  heart  ceases  to  beat.  In  excessive 
doses,  also,  great  muscular  prostration  is  experi- 
enced along  with  the  tingling  and  numbness 
already  mentioned,  but  the  mental  faculties  are 
unaffected.  In  doses  appropriate  for  remedial 
purposes  the  action  is,  then,  to  reduce  the  force 
and  frequency  of  the  pulse,  to  diminish  the  rate 
of  breathing,  and  to  lessen  the  sensibility  of  the 
skin,  and  also  the  skin  becomes  flushed  and 
moist.  It  is,  thei’efore,  in  acute  inflammatory 
diseases,  and  in  high  fever,  that  its  action  would 
be  beneficial.  As  a matter  of  fact  it  is  mainly 
employed  in  such  limited  inflammations  as 
quinsy,  that  is,  inflammation  of  the  tonsils  and  the 
throat,  inflammation  of  the  lungs  (pneumonia) 
in  strong  and  otherwise  healthy  persons,  and  in 
pleurisy.  In  such  diseases  its  effect  upon  the 
heart  very  considerably  abates  the  inflammatory 
symptoms,  and  in  scarlet  fever  and  other  fevers, 
where  the  high  degree  of  heat  threatens  mis- 
chief, it  is  also  enq^loyed.  In  inflammation  of 
the  tonsils,  inflammatory  sore  throat,  where  the 
pain  and  swelling  of  the  throat  are  great,  the 
fever  high,  the  pulse  very  quick  and  bounding, 
and  the  face  flushed,  it  commonly  produces 
marked  relief.  As  this  disorder  is  not  uncom- 
mon, and  as  the  drug  can  be  emjjloyed  for  it  in 
a pai’ticular  manner,  which  renders  its  use  free 
from  risk,  it  may  be  well  to  state  how  it  should 
be  employed,  for  the  benefit  of  any  who  may  be 
far  from  medical  advice.  The  person  should 
first  make  a note  of  the  suffeier’s  pulse,  noting 
number  of  beats  per  minute  (see  p.  11),  regu- 
larity, &c.  A single  drop  {1  drop)  of  tincture 
of  aconite  is  then  given  in  a little  water,  and 
tills  dose  is  rejieated  every  quarter  or  half  hour, 
according  to  the  urgency  of  the  case,  the  rate 
of  pulse  being  noted  before  each  dose,  until  a 
considerable  slowing  of  the  pulse  is  perceived. 
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after  which  a drop  every  hour  or  every  two 
hours  may  be  sufficient  to  maintain  the  effect. 
Thus,  suppose  the  pulse  beating  at  first  120 
times  a minute  or  more,  suppose  a drop  given 
every  quarter  of  an  hour,  and  in,  let  us  say, 
three  hours,  the  pulse-rate  reduced  to  100.  Then 
the  drug  would  be  given  at  intervals  of  an  hour, 
and  if,  in  another  hour,  the  pulse  was  still  fall- 
ing, say  had  fallen  to  90,  the  dose  would  be 
stopped.  If,  after  an  hour  or  two,  the  pulse  be- 
gan to  increase  in  frequency  again,  the  drop 
every  hour  would  be  resumed,  and  if  that  did 
not  control  it,  the  drop  every  half-hour,  to  be 
again  stopped  when  necessary. 

From  its  effect  on  the  sensory  nerves,  aconite 
is  sometimes  given  internally  in  painful  diseases 
like  rheumatism,  gout,  lumbago,  but  is  not  to  be 
recommended;  and  there  are  other  drugs  more 
certain  to  relieve,  such  as  salicine,  antipyrin, 
quinine,  &c.,  which  do  not  require  so  much  cau- 
tion in  their  use. 

DRUGS  WHICH  ACT  ON  THE 
BLOOD-VESSELS. 

The  two  actions  which,  for  popular  purposes, 
are  all  that  it  is  desirable  to  consider  under  this 
head,  are  that  by  which  blood-vessels  may  be 
caused  to  contract,  so  that  less  blood  flows 
thx’ough  them,  and  that  by  which  they  may  be 
caused  to  dilate,  so  that  more  blood  may  flow 
through  them.  The  former  action  one  desires 
to  secure  locally,  when  a part  of  the  body  is  in 
a state  of  active  inflammation,  and  would  be 
most  readily  secured  by  local  cold,  the  applica- 
tion of  cold-water  cloths,  of  iced  cloths,  of  eva- 
porating lotions,  and  so  on.  It  is  the  result  one 
seeks  also  in  order  to  control  bleeding,  and  when 
the  bleeding  is  external,  cold,  &c.,  is  applied 
for  that  purpose  (see  under  Accidents  and 
Emergencies).  On  the  other  hand  blood-vessels 
may  be  caused  to  dilate  by  the  use  of  heat,  hot 
poultices  and  fomentations,  by  the  external  use 
of  mustard,  which  brings  the  blood  to  the  skin 
by  paralysing  the  walls  of  the  vessels  of  the  skin 
for  a time,  and  so  enabling  the  pressure  of  blood 
within  them  to  widen  them  to  their  utmost 
limits.  This  action  is  performed  when  one  de- 
sires to  bring  the  blood  to  the  skin  and  so  to 
relieve  deeper  organs.  Thus  a mustard  poultice 
over  the  chest  brings  the  blood  to  the  skin,  and 
tends  to  relieve  any  deep-seated  inflammation, 
and  a mustard  foot-bath  is  a very  efficient  way 
of  bringing  blood  down  from  the  head.  There 
are  se\eral  drugs,  which  taken  into  the  system, 
act  upon  the  blood-vessels  in  this  way,  causing 


their  contraction  and  a diminished  flow  of  blood 
through  them,  or  causing  their  relaxation  and 
a more  easy  flow. 

Drug’s  which  Contract  the  Blood-vessels. 

Ergot  of  Rye  is  one  of  the  vascular  astrin- 
gents, drugs  which  contract  the  blood-vessels. 
It  is  obtained  from  a fungus  growing  upon  the 
common  rye  (see  p.  565). 

Its  2:>reparations  are: — 

DOSE. 

Liquid  Extract  of  Ergot 15  to  30  drops. 

Infusion  of  Ergot 1 ,,  2 fluid  ounces. 

Tincture  of  Ergot 15  ,,  60  drops. 

Action  and  Use. — One  of  the  chief  actions 
of  this  drug  is  to  cause  contraction  of  the  smader 
arteries,  and  it  is  therefore  in  very  common  use 
to  control  internal  bleeding,  as  from  the  lungs, 
womb,  bladder,  bowels,  &c.  It  has  also  a special 
action  upon  the  pregnant  womb,  which  makes 
it  a most  valuable  drug  in  bleeding  after  child- 
birth and  other  conditions.  Ergotism  is  the 
term  applied  to  a set  of  symptoms  arising  from 
poisonous  doses,  or  protracted  use,  and  has  been 
seen  frequently  in  certain  parts  of  Germany 
where  rye  is  the  common  article  of  food,  and 
the  diseased  plant  has  been  made  use  of.  The 
symptoms  are  gangrene  of  the  extremities,  and 
nervous  symptoms,  such  as  a sensation  as  of  in- 
sects crawling  over  the  limbs,  loss  of  sensation 
in  hands  and  feet,  flying  pains,  and  convulsions. 

Ergotin  is  a purified  extract  of  ergot,  given 
in  pill  form,  the  dose  being  2 to  5 grains. 

Ergotin  in,  the  active  px’inciple  of  ergot,  is 
employed  to  inject,  under  the  skin,  when  one 
wishes  to  secure  rapid  action  of  the  drug.  The 
dose  is  grain. 

Witch-hazel  {Hamamelis  virginica)  or  Win- 
ter-bloom is  a shrub,  6 to  8 feet  high,  growing 
in  damp  woods  and  thickets  in  Canada  and  the 
United  States  of  America.  The  flowers  are  col- 
lected in  autumn.  A liqiud  extract  is  j)repared. 
In  America  a preparation  known  as  Pond’s  Ex- 
tract is  derived  from  witch-hazel.  It  is  clear, 
like  water,  and  with  a peculiar  fragrance.  A 
similar  preparation  is  known  in  Britain  as  Ha- 
zeline. Of  the  two  latter  a tea-spoonful  dose 
may  be  taken  internally  at  intervals  of  2 or  3 
hours,  and  of  a tincture,  also  prepared,  the  dose 
is  2 to  5 drops. 

Uses.— Witch-hazel  is  used  both  internally 
and  externally  for  bleeding.  In  bleeding  from 
lungs,  stomach,  bowels,  kidneys,  and  bladder 
any  of  the  preparations  named  may  be  taken  in 
the  doses  noted.  For  external  bleeding,  for  cuts, 
and  bruises  it  is  applied  as  a lotion.  For  bleed- 
ing piles  it  may  be  used  as  a lotion,  oi  a tea- 
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spoonful  of  the  tincture  in  3 ounces  of  cold  water  j 
may  be  usetl  as  an  injection.  A dry  extract  is  : 
also  prepared,  which  may  be  used  as  an  oint- 
ment or  made  into  a suppository.  A tea-spoon- 
ful of  the  tincture,  of  Pond’s  extract,  or  of  hazel- 
ine, mixed  witli  a table-spoonful  of  warm  water, 
is  a useful  lotion  for  inflamed  eyelids,  and  to 
discharging  sores  it  is  also  a valuable  application. 

Lead  is  largely  emjfloyed  to  contract  blood- 
vessels and  control  bleeding. 

Its  chief  preparations  are: 

Acetate  of  Lead  (Sugar  of  Lead)  Dose  1 to  4 grains  in  pill. 

Lead  and  Opium  Pill ,,  3 to  5 grains. 

Solution  of  Sub -acetate  of  LeadI 

(Goulard  Extract) used  for  external 

Dilute  Solution  of  Sub-acetate  of  application. 

Lead  (Goulard  Water) 

Uses. — Lead  is  extensively  employed  as  a 
wash  for  ulcers,  sores,  and  inflamed  surfaces, 
itching  diseases  of  the  skin,  irritable  piles,  &c., 
relieving  pain  and  itching  and  promoting  heal- 
ing. The  highly  inflamed  and  irritable  sores 
are  those  suitable  for  this  treatment,  and  the 
Goulard  water  is  the  preparation  employed, 
diluted  with  several  parts  of  water.  The  acetate 
of  lead  is  a common  ingredient  in  eye-waslies, 
but  ought  not  to  be  used  without  advice,  as  in 
some  kinds  of  eye  inflammation  it  is  deposited 
as  a white  crust  on  the  front  of  the  eyeball. 
When  given  internally  lead  has  a strong  astrin- 
gent action  on  the  lining  7nembrane  of  the  sto- 
mach and  bowels,  and  is  used  for  bleeding  from 
these  surfaces  and  for  diarrhoea  and  dysentery. 
The  lead  and  opium  pill  is  thus  given,  but  ought 
not  to  be  used  without  advice.  Absorbed  into 
the  blood,  it  passes  into  distant  organs  and 
controls  bleeding  from  the  lungs,  kidneys,  and 
womb. 

Lead-poisoning  is  frequent  among  painters, 
those  engaged  in  colour -grinding,  plumbing, 
type-founding,  &c.  The  lead  is  derived  from 
particles  adhering  to  the  hands  and  swallowed 
with  food,  from  dust  getting  into  the  mouth, 
and  inhaled  from  the  clothes,  &c.  All  workers 
among  lead  ought,  therefore,  to  wash  their  hands 
and  use  a tooth-brush  to  the  teeth  before  taking 
food,  should  not  take  food  in  the  room  where 
the  work  is  going  on,  and  ought  to  change  their 
clothing  as  soon  as  work  is  over.  A flannel  res- 
pirator over  the  mouth  and  nose  i.s,  in  some 
cases,  needed,  to  prevent  inhalation  of  the  dust. 
Chronic  lead-poisoning  also  arises  from  drinking 
waters  contaminated  with  the  metal.  The  symp- 
toms of  lead-poisoning  are  a blue  line  along  the 
gums,  colic  in  the  bowel,  usually  accompanied 
by  loss  of  appetite,  cramps  in  the  calves  of  the 


legs,  and  paralysis  of  certain  muscles.  Those 
of  the  wrist  are  chiefly  aftected,  producing  the 
characteristic  “ wrist  drop,”  due  to  an  inability 
to  raise  the  wrist  on  the  forearm.  Headache 
and  other  brain  symptoms  also  occur,  disease  of 
the  kidneys  also,  and  disease  of  the  nerve  of  the 
eye,  leading  to  dimness  of  vision  and  perhap.s 
blindness.  The  treatment  of  lead-poisoning  con- 
sists in  removing  the  person  from  the  source  of 
the  lead,  and  in  giving  some  medicine  which 
will  aid  in  removing  the  lead  from  the  body. 
For  this  purpose  iodide  of  potassium  is  the  drug 
used,  in  5-grain  doses,  dissolved  in  water,  given 
several  times  a day.  Workers  among  lead  are 
advised  to  take  an  occasional  dose  of  Epsom-salts 
acidulated  with  a few  drops  of  sulphuric  acid  as 
a preventative. 

Drugs  which  Relax  the  Blood-vessels. 

We  all  know  that  there  are  many  means  of 
relaxing  the  smaller  blood-vessels  of  a part  of 
the  body  and  thus  bringing  a more  copious  sup- 
ply of  blood  to  the  part.  Thus  putting  the  feet 
or  hands  in  hot  water  brings  the  blood  rapidly 
to  the  skin  of  these  parts,  and  this  can  be  eflected 
elsewhere  by  the  use  of  hot-water  pads,  hot 
poultices,  and  the  like.  Irritating  substances, 
like  mustard,  have  a similar  effect.  A mustard 
poultice  reddens  the  skin  by  dilating  the  blood- 
vessels, and  mustard,  cayenne,  camphor  taken 
by  the  mouth,  have  a similar  eflect  on  the  walls 
of  the  digestive  canal.  Such  methods  are  often 
employed  to  withdraw  blood  from  one  part  of 
the  body  threatened  with  or  suffering  from  in- 
flammation. Thus  the  purpose  of  applying  a 
mustard  poultice  or  a fly-blister  to  the  walls  of 
tlie  chest  in  bronchitis  or  inflammation  of  the 
lung  is  to  draw  the  blood  from  the  deeper  parts 
to  the  skin  and  so  relieve  the  inflammation. 
The  usual  object  of  taking  substances  by  the 
mouth  which  shall  redden  the  walls  of  the 
stomach  and  bowels  is  to  stimulate  them  to 
greater  activity  in  the  work  of  digestion,  by 
bringing  a more  copious  supply  of  blood  for 
the  production  of  the  digestive  fluids.  Then 
there  are  many  remedies  which  act  upon  special 
organs,  exciting  their  blood  supply  and  increas- 
ing their  activity.  For  example,  solution  of 
acetate  of  ammonia  relaxes  the  blood-vessels 
of  the  skin,  and  increases  sweating.  Alcohol 
has  a pronounced  effect  of  this  kind.  It  dilates 
the  surface  blood-vessels  all  over  the  body,  and 
thus  induces  a feeling  of  w'armth.  As  a matter 
of  fact,  however,  instead  of  causing  an  actual 
increase  of  heat  to  the  body,  it  occasions  a posi- 
tive loss  of  heat,  fi’om  the  increased  loss  from 
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the  surface  (see  p.  673 ).  There  are  one  o two 
drugs  which  very  quickly  dilate  the  blood-ve  ■ 
eels  all  over  the  body ; the  chief  of  these  is 
nitrite  of  amyl. 

Nitrite  of  Amyl.  This  is  prepared  fiom 
amylic  alcohol  and  nitric  acid.  It  is  an  ethe- 
real liquid  of  a yellowish  colour,  a pungent 
aromatic  taste,  and  peculiar  fruit -like  odour. 

It  was  introduced  as  an  anaisthetic  by  Dr. 
Richardson  in  1863.  When  2 or  3 drops 
are  placed  on  a handkerchief  and  inhaled,  aftei 
a momentary  tickling  sensation  at  the  throat 
causing  cough,  the  face  begins  to  flush,  the 
pulse  becomes  faster  and  fuller,  and  the  bieath- 
incr  is  much  quickened.  In  about  a minute  the 
vessels  of  the  head  are  felt  to  throb,  there  is  a 
feeling  of  fulness  in  the  head  and  a sensation 
of  giddiness,  especially  if  the  person  sits  up. 
If  a larger  quantity  be  inhaled,  the  breathing 
becomes  laboured,  and  the  face  becomes  crim- 
son, and  later  of  a darker  hue,  and  the  sight 
becomes  dimmed.  These  effects  are  due  to  the 
dilatation  of  the  smaller  arteries  permitting  a 
fuller  and  freer  flow  of  blood  to  the  surface,  to 
quickening  of  the  heart,  and  to  an  interference 
with  the  exchanges  between  the  blood  and  the 
air.  The  drug  is  employed  to  dilate  the  smallei 
arteries  in  order  to  relieve  spasm  in  angina 
pectoris  (p.  243).  The  peculiar  and  intense 
pain  of  this  disease  seems  to  be  due  to  some 
spasmodic  condition  of  the  smaller  arteries,  by 
which  they  become  contracted  in  calibre,  the 
pressure  of  blood  within  them  consequently 
rising.  It  was  because  experiment  had  shown 
that  nitrite  of  amyl  had  the  power  of  producing 
an  exactly  contrary  effect,  dilating  the  small 
arteries  and  lowering  the  blood  pressure,  that 
it  came  to  be  tried  in  this  disease.  Results 
obtained  from  it  have  been  just  those  which 
were  anticipated,  and  it  has  become  one  of  the 
chief  drugs  relied  on  to  relieve  the  spasm.  In 


some  cases  it  has  failed,  and  it  has  been  su^^ 
gested,  that  the  failure  may  have  been  due  to 
perfectly  fresh  nitrite  not  having  been  emplo}  ed. 
It  may  be,  that  is  to  say,  that  the  drug  loses  its 
power  with  keeping. 

Rui-e  asthma,  nervous  asthma,  is  also  a s])as- 
modic  condition,  in  which  the  smaller  bronchial 
tubes  are  greatly  contracted.  For  this  condi- 
tion also  nitrite  of  amyl  is  employed,  and  often 
with  relief.  It  is  for  these  purpo.ses  inhaled 
from  a handkerchief  in  doses  of  fiom  2 to  •> 
drops,  and  the  person  should  be  lying  down, 
lest  faintness  occur,  and  be  attended  by  some 
one.  It  should  not  be  given  to  full-blooded 
people,  in  whom  there  is  any  risk  of  apoplexy. 
It  has  been  tried  for  epilepsy,  sick  headache 
(migraine),  sea-sickness,  but  without  much 
success. 

NitPO-glycerine  is  employed  in  medicine  in 
doses  of  from  to  5*0  grain,  to  produce  effects 
similar  to  those  due  to  nitrite  of  amyl. 


Spirit  of  Nitro-glycerine, ....  Dose,  h to  10  drops. 

(1  grain  of  nitro-glycerine  in 
100  drops  of  rectified  spirit. ) 

Tablets  of  Nitro-glycerine, ..  ,,  lor  2 tablets. 

(Tablets  of  chocolate  weighing  2^  grains,  and  con- 
taining grain  pure  nitro-glycerine.  Other  strengths 

are  also  prepared.) 

Nitro-glycerine  acts  like  nitrite  of  amyl, 
and  has  been  used  for  angina  pectoris,  epileps} , 
neuralgia,  spasmodic  asthma,  puerperal  convul- 
sions, neuralgia  of  stomach,  and  many  other 
diseases.  Its  usefulness  in  many  is  dubious; 
in  many  persons  the  smallest  dose  produces  in- 
tense headache ; and  in  any  case  it  is  a drug  of 
such  power  that  a physician  would  use  it  only 
with  great  caution.  In  poisonous  doses  it  pro- 
duces great  depression,  the  pulse  and  breathing 
become  very  much  quickened,  paralysisof  motion 
and  of  sensation  is  produced ; and  if  death  re- 
sults, it  is  by  arrest  of  the  breathing. 
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Section  III.— DRUGS  WHICH  ACT  ON  THE  STOMACH,  BOWELS, 
LIVER,  AND  DIGESTIVE  SYSTEM  GENERALLY. 

Drugs  which  Act  on  the  Stomach. 

Stimulants  to  the  Stomach— Tonics : 

Bitter  Tonics— Angostura  Bark,  Calumha  Boot,  Cascarilla  Bark, 

Chamomile  Floicers,  Chiretta,  Gentian  Boot,  Hops,  Peruvian  Bark,  and  Quinine, 

Quassia  Chips,  Serpentary, 

Their  Preparations  and  Doses ; 

Acid  Tonics— Dilute  Uydrochloric,  Xitric,  and  Sulphuric  Acids; 

The  Uses  of  Acid  Tonics; 

Alkaline  Tonics— Soda  and  Potash,  Ammonia,  Magnesia,  and  Lime; 

The  Uses  of  Alkaline  Tonics. 

Artificial  Digestive  Agents: 

Pepsin — Its  Preparation  and  Uses; 

Pancreatin  and  Liquor  Pancreaticus ; 

Papain— Its,  Ferment  Action,  and  its  Use  in  Diphtheria; 

Ingluvin  and  Lactopeptin. 

Remedies  for  Flatulence  of  Stomach: 

Anise,  Assafcetida,  Camphor,  Cayenne,  Dill,  Ginger,  Peppermint,  &c. 

Emetics : 

irar/n  Water,  Mustard  and  Water,  Infusion  of  Chamomile  Flowers,  and  Carbonate  of  Ammojiia  as  Emetics; 
Sulphate  and  Acetate  of  Zinc,  Copper,  and  Alum  as  Emetics; 

Ipecacuanha — Its  Preparations,  Doses,  and  Uses ; 

Antimony  (Tartar  Emetic); 

Apomorphia. 

Remedies  which  Soothe  the  Stomach: 

Ice  as  a Sedative  to  the  Stomacli ; 

Bismuth — Its  Preparations  and  Uses; 

Dilute  Hydrocyanic  Acid; 

Belladonna,  Opium,  Oxalate  of  Cerium,  Chloroform,  Ether,  Cocaine,  &c.,  as  Sedatives  to  the  Stomach. 

Drugs  which  Act  on  the  Bowels  and  Liver. 

Remedies  for  Constipation: 

Laxatives — Fruits,  &c. 

Castor-oil;  Senna  and  its  Preparations; 

Sulphur;  Tamarind;  Tamar  Indien  and  Tamarind  Whey; 

Buckthorn,  Dandelion  (Taraxacum),  Glycerine,  Olive-oil,  &c. 

Simple  Purgatives— 

Bhubarb  and  Aloes; 

Stronger  Purgatives — Cathartics — 

Colocynth,  Gregory’s  Pill ; 

Scammony  and  Jalap. 

Drastic  Purgatives — 

Elaterium,  Croton-oil,  and  Gamboge. 

Saline  Purgatives — 

Epsom-salts,  Seidlitz-p>owders,  Fruit-salts ; 

Cream  of  Tartar,  Bochelle-salts,  Glauber' s-salts. 

Purgatives  tvhich  Increase  the  Flow  of  Bile — 

Podophyllin;  Enonymin;  Iridin; 

Hydrastin ; Leptandrin;  Juglandin; 

Phytolaccin. 

Remarks  on  the  Use  of  Purgatives. 

Remedies  for  Diarrhoea: 

The  Use  of  Opium,  Castor-oil,  Magnesia,  Chalk,  and  Soda  in  Diarrhoea; 

Tannic  and  Gallic  Acids; 

Catechu;  Kino;  and  Bhatany; 

Bed  Gum;  Bael  Fruit;  Logtvood;  Oak  and  Elm  Bark; 

Alum,  Iron,  Copper,  Zinc,  and  Silver  Preimrations. 

Remarks  on  the  Use  of  Remedies  for  Diarrhoea. 
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Remedies  for  Flatulence  of  the  Bowel. 

Remedies  for  Intestinal  Worms:  Anthelmintics: 

Remedies  for  Tape-worm — Male-Tern  and  Areca-nut ; 

Kamala  and  Kousso ; 

Pomegranate  Root  Bark  a7id  Turpentine. 

Remedies  for  Round-ivoiins—Santonica  and  Santonin; 

Spigelia  Root. 

Reniedies  for  Thread-worms 

Injections  of  Salt,  Quassia,  &c. 
injections  for  the  Bowels:  Enemata: 

Nutritive  and  Stimulant  Enemata, 

Opening  and  Purgative  Enemata-^oM,  Soap,  Castor-oil,  Aloes,  Turpentine,  &c.; 
Opiinn  and  Astringent  Enemata— Enemata.  for  Pain  and  Diarrhoea; 

Enema  for  Piles. 

Remedies  which  Act  upon  the  Liver: 

Sti^nulants  to  the  Liver — 

Nitro-hydrochloric  Acid;  Chloride  of  Ammo^imm. 

Drugs  which  Depress  the  Liver — 

Quinine,  Opium,  &c. 


In  this  section  we  must  consider  the  action 
of  remedies  upon  several  organs,  stomach, 
small  and  large  intestine,  and  liver,  all  of 
which  are  concerned  in  the  digestive  process. 
It  is  really  impossible  completely  to  limit  the 
action  of  a medicine  to  one  of  these  organs,  and 
the  effect  which  a medicine  produces  will  most 
commonly  be  the  combined  result  of  its  action 
upon  several  parts  of  the  digestive  canal.  If, 
therefore,  we  consider  the  remedies  which  act 
upon  the  digestive  apparatus  under  several  sub- 
divisions, such  as  tho.se  which  act  on  the  sto- 
mach, those  which  act  on  the  bowel,  those  which 
act  on  the  liver,  and  so  on,  it  must  be  under- 
stood that  the  arrangement  is  mainly  for  con- 
venience, and  that  the  same  remedy  may  be 
entitled  to  be  included  in  each  division. 

DRUGS  WHICH  ACT  ON  THE  STOMACH. 

That  the  stomach  may  be  acted  upon  in  a 
variety  of  ways  in  order  to  influence  the  manner 
in  which  it  performs  its  work  in  the  digestion 
of  the  food  will  be  plain  to  everyone  who  studies 
that  part  of  Section  IV.  A.  of  Part  I.  which  deals 
with  the  structure  of  the  stomach  (p.  138)  and 
digestion  in  the  stomach  (p.  143).  There  it  has 
been  pointed  out  that  digestion  is  carried  on  by 
the  agency  of  the  gastric  juice,  manufactured  by 
the  glands  of  the  stomach  from  blood  flowing  in 
the  vessels  of  the  mucous  membrane,  aided  by 
heat  and  the  movements  of  the  stomach  walls. 
The  quantity  of  gastric  juice  manufactured  de- 
pends on  the  activity  of  the  circulation,  and  it 
has  been  mentioned  (p.  139)  that  the  mere  con- 
tact of  the  food  with  the  wall  of  the  stomach 
excites  increased  blood  supply  to  the  glands  and 
increased  flow  of  the  digestive  fluid.  It  has  also 
been  explained  that  the  chief  ingredients  of  the 


and  that  the  whole  process  is  under  the  influ- 
ence of  the  nervous  system.  It  is  clear,  then, 
that  drugs  may  be  given  (1)  which  shall  slightly 
irritate  the  mucous  membrane  of  the  stomach 
and  determine  a much  lai’ger  flow  of  blood  and, 
therefoi’e,  increased  production  of  gastric  juice; 
or  (2)  which  shall  also  excite  more  marked  move- 
ments of  the  muscular  walls.  But  sometimes 
gastric  juice  in  sufficient  quantity  may  be  pro- 
duced but  it  is  not  sufficiently  active,  because 
of  being  deficient  in  acid  or  in  pepsin,  owing,  it 
may  be,  to  a state  of  general  debility.  In  such  a 
case  (3)  the  deficient  quantity  of  acid  or  pepsin 
may  be  made  up  by  some  being  taken  as  a medi- 
cine. In  all  these  cases  the  object  is  to  stimu- 
late the  stomach,  to  rouse  it  to  do  its  work  better, 
more  quickly,  or  more  completely.  These  drugs 
will,  therefore,  be  rightly  called  stomach  stimu- 
lants or  tonics.  On  the  other  hand,  the  lining 
membrane  of  the  stomach  may  be  unduly  irri- 
table, when  the  smallest  quantity  of  food  is  apt 
to  be  rejected,  as  it  often  is  in  catarrhal  states. 
Under  these  circumstances  medicines  which  will 
soothe  the  stomach  and  diminish  the  irritability 
are  desired,  and  these  are  called  stomach  seda- 
tives. Another  class  of  remedies  are  useful 
when,  owing  to  some  form  of  indigestion,  the 
contents  of  the  stomach  become  too  acid,  leading 
to  heart-burn  and  acidity,  or  when  the  stomach 
is  distended  with  AAUud  and  pained  by  the  iiie- 
gular  spasm  it  induces.  To  the  formei  lemedies 
the  term  antacids  is  applied,  and  to  the  latter 
carminatives  (from  Latin  cavmen,  a song,  a 
charm),  because  they  act  quickly  in  relieving 
spasm  as  by  a charm.  Finally,  theie  is  a class 
of  drugs  employed  to  excite  the  stomach  to  eject 
its  contents  by  vomiting  emetics.  It  is  under 
these  divisions  that  we  shall  consider  the  drugs 
which  act  on  the  stomach. 
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Stimulants  to  the  Stomach:  Tonics. 
Bitter  Tonies. 

Bitter  tonics  are  among  the  simjDlest  of  tlie 
drugs  wliich  stimulate  digestion  in  tlie  stomach. 
This  tliey  appear  to  do  by  stimulating  an  in- 
ci eased  dow  of  gastric  juice  by  their  cliemical 
action  on  the  stomach  walls,  reddening  the  sur- 
face, bringing  an  increased  supply  of  blood,  ex- 
citing the  nerves  of  the  stomach,  and  thus  im- 
proving the  appetite  and  increasing  the  relish 
for  food,  as  well  as  actually  aiding  the  digestive 
process. 

The  chief  bitter  tonics  are: 

Angostura  or  Cusparia. 

Calumba. 

Cascarilla. 

Chamomile. 

Chiretta. 

Gentian. 

Hops. 

Peruvian  Bark  and  Quinine. 

Quassia. 

Sei-peutciry. 

The  common  form  in  which  these  substances 
are  employed  is  that  of  infusion,  and  the  usual 
dose  is  from  1 to  2 ounces. 

It  must  not  be  forgotten  that  the  action  of 
these  substances  is  stimulating,  or  to  put  it  in 
other  words,  mildly  irritating.  If  too  much  of 
the  drug  be  used,  or  in  too  strong  a form,  the 
irritation  may  become  excessive,  and  produce 
effects  exactly  the  opposite  of  those  desired,  loss 
of  appetite,  diminished  digestive  power,  and 
even  sickness  and  vomiting.  A very  good  ex- 
ample of  this  is  afforded  by  the  infusion  of 
chamomile  flowers,  of  which  a dose  of  from  1 
to  2 or  even  3 ounces  is  a stomach  stimulant, 
while  5 to  10  ounces  act  as  an  emetic.  And 
here  we  have  an  illustration  of  the  complex 
problem  one  often  meets  with  in  the  ti-eatment 
of  disease — the  indigestion  of  which  one  person 
complains  may  arise  from  an  undue  irritability 
of  the  mucous  membrane  of  the  stomach.  If  he 
seeks  relief  by  the  use  of  a bitter  tonic,  he  will 
])robably  be  surprised  to  find  that,  instead  of 
aiding  his  digestion  and  improving  his  appetite, 
as  he  has  been  informed  is  its  usual  effect,  the 
bitter  has  increa.sed  his  disagreeable  sensations. 

In  short,  the  stomach  already  too  irritable,  is 
made  still  more  so  by  the  stimulating  action  of 
the  medicine,  anrl  what  he  requires  is  a soothing 
remedy.  One  guide  to  the  nature  of  the  stomach 
condition  is  the  appearance  of  the  tongue,  a very 
red  tongue  with  prominent  papillfe  on  its  sur- 
face indicating  an  irritable  stomach,  while  a 
flabby  whitish  tongue  indicates  the  reverse.  i 


Angostura  or  Cusparia  Bark  is  the  dried 
bark  of  a tree  of  tropical  South  America,  the 
Oatipea  Cusparia.  To  make  the  infusion  take 
. 1 ounce  of  the  bark  in  coarse  powder,  and  add 

20  ounces  distilled  water,  heated  to  120°;  infuse 
two  hours  and  then  strain.  It  is  used  as  a tonic 
in  cases  of  weak  digestion,  and  in  recovery  from 
acute  diseases;  and  in  warm  climates  it  is  found 
useful  in  intermittent  fevers  and  dysentery.  It 
may  be  noted  that  false  angostura  bark  is  the 
bark  of  the  Strychnos  nuxvomica,  which  is  poison- 
ous, and  the  substitution  of  which  for  the  pure 
bark  has  led  to  fatal  accidents.  The  two  may 
be  distinguished  from  one  another  by  the  fact 
that  the  false  bark  when  touched  with  nitric 
acid  on  the  inner  surface  becomes  blood-red, 
from  the  presence  of  a substance  called  brucia; 
the  true  bark  does  not. 

Dose  of  infusion — 1 to  2 ounces. 

Calumba  Root.  The  root  of  the  Jateorhiza 
Calumba.)  or  Cocculus  palmatus,  indigenous  to 
the  forests  of  Mozambique,  and  abundant  along 
the  lower  Zambesi  River.  The  infusion  is  made 
with  1 ounce  coarsely-powdered  root  steeped 
for  one  hour  in  20  ounces  cold  distilled  Avater, 
and  then  strained.  A tincture  is  also  made 
which  keeps,  while  the  infusion  does  not. 

Dose  of  inftision  1 to  2 ounces  (2  to  4 table-spoonfuls). 

,,  tincture  to  2 tea-spoonfuls. 

Caseapilla  Bark,  or  sweet-wood  bark,  the 
bark  of  Croton  Eleuteria,  comes  from  the  Ba- 
hamas. Of  it  also  an  infusion  and  a tincture  are 
prepared,  the  former  by  pouring  10  ounces  boil- 
ing distilled  water  over  1 ounce  of  the  coarsely- 
powdered  bark,  and  straining  after  an  hour’s 
infusion.  The  infusion  does  not  keep  well. 

Do.se  of  infusion  1 to  2 ounces,  of  tincture  ^ to  1 tea- 
spoonful. 

It  is  used  not  only  as  a tonic  to  the  stomach, 
but  also  as  an  aid  to  the  expulsion  of  phlegm 
from  the  air-passages  in  chronic  bronchitis. 

Chamomile  Flowers  are  the  dried  flower- 
heads  of  the  common  chamomile,  Anthemis 
nobilis,  cultivated  for  the  purpose.  The  infusion 
is  made  with  4 ounce  of  the  flowers  and  10  ounces 
of  boiling  water.  It  is  strained  after  a quaider 
of  an  hour’s  infusion. 

It  is  used  as  a tonic  for  indigestion  with  fla- 
tulence, and  also  for  summer  diarrhoea  of  chil- 
dren, and  for  sick  lieadache;  and  is  a useful 
lotion,  when  diluted  with  1 or  2 table-spoonfuls 
of  warm  water,  for  inflamed  eyelids.  An  oil 
may  be  distilled  from  the  flowers. 

Do.sc:  1 to  3 ounces  as  a tonic,  5 to  10  ounces  as  an 
emetic. 
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Chiretta  is  the  entire  plant  of  the  Ophelia 
Chirata,  collected  in  Northern  India.  The  in- 
fusion is  yielded  by  I ounce  of  the  dried  plant, 
cut  small,  and  40  ounces  water  heated  to  120°, 
and  is  strained  after  half  an  hour.  It  is  a pure 
bitter  tonic,  and  has  properties  similar  to  gen- 
tian; its  dose  being  tlie  same. 

Gentian  Root  is  the  dried  root  of  the  Gen- 
tiana  lutea,  found  in  mountainous  districts  of 
Central  and  Southern  Europe,  the  Alps,  Apen- 
nines, &c.  From  it  are  obtained  a compound  in- 
fusion and  a compound  tincture.  The  former 
is  made  with  1 ounce  of  the  root,  1 ounce 
of  bitter  orange  peel,  2 ounces  of  fresh  lemon 
peel,  and  80  ounces  boiling  water,  infused  one 
hour,  and  then  strained.  It  is  a very  generally 
used  tonic,  a pure  bitter,  and  also  useful  as  a 
general  tonic.  An  extract  is  employed  in  pill. 

Dose;  of  infusion  1 to  2 ounces,  of  tincture  ^ to  1 
tea-spoonful. 

Hops.  The  dried  flower-spike  of  the  female 
plant  of  t\\Q  Hitmulus  cultivated  largely 

in  England,  is  used  to  yield  an  infusion  and  a 
tincture,  and  also  an  extract.  Of  hops  1 ounce 
is  used  to  20  ounces  of  boiling  water,  and 
allowed  to  infuse  for  two  hours;  it  is  then 
strained.  Hops  contain  a bitter  principle  — 
lupuline — and  a volatile  oil.  They  are  used  to 
impart  the  bitteniess  to  beer.  Besides  being 
useful  as  a tonic  to  the  stomach,  hops  have  a 
soothing  effect  on  the  nervous  system,  tending 
to  produce  sleep.  They  are  sometimes  used  in 
the  form  of  a poultice  or  fomentation  for  pain- 
ful swellings. 

Dose;  of  infusion  1 to  2 ounces,  of  tincture  | to  2 
tea-spoonfuls. 

Quassia  Wood  is  the  wood  of  Picrcenaexcelsa, 
growing  in  Jamaica.  It  is  obtained  in  the  form 
of  chips  and  raspings.  An  infusion  (60  grains 
of  the  chips  infused  for  half  an  hour  in  10  ounces 
distilled  water  and  strained)  and  a tincture  are 
its  chief  preparations.  It  contains  a bitter  prin- 
ciple, quassiin,  but  no  tannin,  and  is  therefore 
a simple  bitter  without  astringence.  Too  large 
a dose  is  irritating  to  the  stomach  and  causes 
vomiting.  This  wood  is  often  made  into  a cup 
which  imparts  its  bitterness  to  water  allowed 
to  remain  in  it  for  a short  time.  An  infusion  is 
used  as  an  injection  into  the  bowel  to  destroy 
thread -worms.  The  dose  is  the  same  as  of 
gentian. 

Serpentary — the  undergi’ound  stem  of  the 
Aristolochia  Serpeyitaria,  belonging  to  the  south- 
ern part  of  North  America.  From  it  an  infusion 
and  tincture  are  prepared.  The  former  is  made 


with  1 ounce  of  bruised  serpentary  infused  for 
two  hours  in  40  ounces  of  boiling  water  and 
strained.  It  is  used  in  the  production  of  com- 
pound tincture  of  cinchona  (p.  820).  It  not 
only  acts  as  a tonic  to  the  stomach,  but  also 
stimulates  the  action  of  the  kidney  and  skin, 
and  is  therefore  em])loyed  in  chronic  rheuma- 
tism, and  in  low  fevers. 

Dose;  of  infusion  1 to  2 ounces,  of  tincture  ^ to  1 tea- 
spoonful. 

Peruvian  Bark  and  Quinine  have  already 
been  considered  on  p.  820. 

Acid  Tonies. 

The  acids  chiefly  used  as  stimulants  to  the 
stomach  are: — 


Dilute  Hydrochloric  Acid.. 

Dose  10 

to  30  drops. 

Dilute  Nitric  Acid 

....  „ 10 

jj  30  ,, 

Dilute  Niti'o-hydrochloric  Acid  ,,  5 

„ 20  „ 

Dilute  Sulphuric  Acid 

„ 5 

j)  30  ,, 

Dilute  Phosphoric  Acid 

„ 20 

) > 30  , , 

The  Uses  of  Acids. 

There  is 

an  obvious 

purpose  in  using  acid  to  assist  digestion.  We 
have  seen  (p.  143)  that  the  gastric  juice  is  acid, 
that  digestion  in  the  stomach  cannot  occur  un- 
less the  fluid  be  acid,  and  that  the  acid  present 
is  hydrochloric.  It  is  easy^  to  argue,  thei’efoi'e, 
that  in  cases  of  indigestion,  the  administration 
specially  of  hydrochloric  acid  will  be  a great 
aid,  and  in  many  cases  this  is  so.  For  example, 
a person  who,  immediately  after  food,  suffers 
from  a feeling  of  weight  in  the  stomach,  which 
persists  for  a long  time,  and  has  hardly^  passed 
away  before  the  next  meal  is  due,  or  who  after 
food  is  afflicted  with  a feeling  of  sickness,  ac- 
companied by  the  rising  into  the  mouth  of  a 
quantity  of  a tasteless  watery  fluid  (water-brash, 
see  p.  181),  perhaps  ending  in  the  vomiting  up 
of  a quantity  of  the  unaltered  food,  will  pro- 
bably find  much  relief  from  taking  10  drops  or 
so  of  hydrochloric  acid  in  half  a wine-glassful  of 
water  after  meals.  But  this  fact  of  the  acidity 
of  the  natural  stomach  juice  is  not  the  only  one 
which  determines  the  employment  of  acids  in 
stomach  derangements.  It  is  found  that  glands 
which  produce  an  acid  juice  are  excited  to  their 
work,  or  stimulated,  by  substances  of  an  oppo- 
site character,  that  is  by  alkalies  such  as  soda, 
potash,  &c.,  and  that  their  activity  is  diminished 
by  the  application  of  acid  substances.  On  the 
other  hand  glands  which  produce  an  alkaline 
fluid  are  stimulated  by  acids,  but  have  their 
activity  lessened  by  soda  or  potash  and  such 
substances.  Thus  the  fluid  poured  into  the 
mouth  from  the  salivary  glands  is  alkaline,  and 
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we  know  what  a rush  of  fluid  comes  to  the 
mouth  when  aii  acid  substance  is  tasted,  which 
is  not  experienced  when  some  soda  in  water  is 
taken.  Thus  a few  drops  of  acid  in  water  will 
promote  the  flow  of  the  saliv^a  into  the  mouth, 
but  when  it  reaches  the  stomach  will  diminish 
the  flow  of  the  acid  gastric  juice.  If  acids  are 
taken  to  assist  digestion  it  must  not  be  before 
food,  for  then  they  would  only  diminish  the 
flow  of  gastric  juice,  but  it  ought  to  be  after 
food,  when  the  gastric  juice  has  already  been 
mixed  with  the  food  and  one  wishes  to  increase 
its  acid  properties.  On  the  other  hand  if  acidity 
and  heartburn  come  on  very  soon  after  a meal, 
this  implies  that  too  much  acid  gastric  juice  is 
poured  into  the  stomach.  In  such  a case  by 
taking  acid  before  a meal,  a person  would  hope 
to  lessen  the  quantity  of  juice  secreted,  and  so 
remedy  the  acid  indigestion.  But  any  one  who 
is  troubled  with  acidity  and  takes  some  drops 
of  acid  after  food  can  expect  only  to  increase 
his  aflliction.  Exactly  the  reverse  holds  true 
with  reference  to  alkalies,  that  is  soda  and 
potash.  Soda  or  potash  taken  immediately  before 
a meal  excites  by  its  antagonism  a flow  of  the 
acid  stomach  juice,  and  is  therefore  a powerful 
remedy  for  indigestion  due  to  deficiency  of  that 
digestive  fluid.  They  should  be  taken  after  a 
meal  only  to  correct  acidity  and  heartburn,  when 
they  no  longer  encourage  the  flow  of  gastric 
juice,  but  neutralize  some  of  the  excess  of  acid. 
As  a general  rule,  then,  we  may  lay  it  down  that 
to  stimulate  the  stomach  to  the  digestive  pro- 
cess acid  tonics  should  be  taken  after  meals,  and 
that  a like  purpose  is  served  by  taking  alkaline 
(soda,  potash)  remedies  immediately  before  meals. 
The  best  acid  to  use  for  this  purpose  is  dilute 
hydrochloric  acid.  A similar  explanation  is 
oflered  for  the  value  of  acid  drinks  in  relievin'! 
thirst,  and  moistening  the  niouth  in  fevers. 
They  so  stimulate  the  salivary  glands  and  the 
glands  of  the  mouth  that  a copious  watery 
secretion  results  which  moistens  the  mouth  and 
throat.  For  this  purpose  a preparation  of  sul- 
phuric acid,  aromatic  sulphuric  acid,  is  very 
useful,  a few  drops  in  a glass  of  water.  Citric 
acid,  prepared  from  the  juice  of  the  lemon  or 
lime,  is  also  valuable,  17  grains  in  an  ounce  of 
water  making  a solution  resembling  lemon  juice. 

Besides  the  effects  in  the  stomach  that  have 
been  noted,  acids  produce  a further  action  when 
they  reach  the  small  intestine,  explained  in  a 
similar  way.  The  bile  is  poured  into  the  small 
bowel  a few  inches  below  the  opening  of  the 
stomach,  and  the  pancreatic  juice  in  its  neigh- 
bourhood, Both  these  juices  are  alkaline,  and 


ACID  TONICS.  fsect.  III. 

thus  when  the  acid  contents  of  the  stomach  pass 
over  the  openings  of  the  channels  from  these 
organs,  the  result  of  the  irritation  is  a copious 
flow  of  the  two  juices.  Acids  are  thus  frequently 
given  for  the  avowed  purpose  of  stimulating 
the  liver,  the  dilute  hydrochloric  and  dilute 
nitro-hydrochloric  acids,  in  10-drop  doses,  being 
specially  used  for  this  purpose.  In  chronic  cases 
of  sluggish  liver  they  are  very  serviceable.  They 
are  also  used  as  general  tonics,  phosphoric  acid 
being  employed  in  cases  of  nervous  exhaustion. 

It  must  not  be  forgotten  that  while  the  use 
of  dilute  acid  in  indigestion  may  afford  great 
relief  in  appropriate  cases,  it  must  not  be  too 
long  continued.  Their  employment  for  a pro- 
longed period  continuously  defeats  the  end 
aimed  at.  Their  beneficial  effects  become  less- 
ened because,  by  and  by,  they  tend  to  induce 
catarrh  of  the  stomach  and  bowels.  The  proper 
plan,  therefore,  is  to  employ  them  for  a week 
or  two,  then  to  stop  and  substitute  an  alkaline 
tonic,  taken  before  food  (see  below),  for  a week 
or  two,  and  then,  if  need  be,  to  return  to  them 
again  for  another  brief  period.  This  tendency 
with  prolonged  use  to  set  up  catarrh,  and  there- 
fore interfere  with  digestion,  is  alleged  as  the 
reason  for  the  effect  of  vinegar  in  reducing  fat- 
ness,  and  this  is  not  a purpose  for  which  they 
ought  to  be  used.  The  scientific  method  of  re- 
ducing fat  is  fully  explained  on  p.  625. 

For  many  other  conditions  of  the  stomach  and 
bowels,  besides  that  of  simple  indigestion,  are 
acids  administered.  Their  constringing  action 
on  the  lining  membrane  makes  them  useful  in 
bleeding  from  the  stomach  or  bowels  and  in 
diarrhoea,  dilute  sulphuric  acid  being  the  one 
specially  used.  Indeed  sulphuric  acid  is  em- 
ployed for  controlling  bleeding  in  other  organs, 
the  lungs  and  womb,  for  example.  To  reach 
these  organs  it  must  pass  into  the  blood,  and  it 
is  not  conveyed  in  the  form  of  acid  but  in 
chemical  combination  as  sulphates,  and  how  it 
in  this  condition  controls  bleeding  is  unknown. 
It  has  also  a marked  effect  in  relieving  profuse 
sweating.  The  organic  acids,  citric,  tartaric, 
and  acetic,  chiefly  the  former,  are  employed  in 
rheumatism,  but  they  never  reach  the  tissues  in 
that  shape,  but  in  the  form  of  citrates  of  potash, 
i&c.  &c.,  when  they  have  lost  their  acid  proper- 
ties. 

It  will  complete  our  view  of  the  action  of 
acids,  and  avoid  the  necessity  of  anything  more 
than  a mere  reference  in  other  sections,  if  we 
note  here  some  of  the  local  actions  of  acids.  In 
their  undiluted  form  they  are  powerful  irritants, 
and  some  of  them  exert  powerfully  destructive 
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actions  on  the  tissues.  They  are  occasionally 
used  for  such  purposes.  Strong  nitric  acid  is 
employed  to  destroy  foul  sores,  and  to  restoie 
a healthy  action  to  certain  ulcers.  Applied  im- 
mediately to  a part  bitten  by  some  poisonous 
animal,  it  prevents  the  possibility  of  absorption 
of  the  poison  into  the  system.  Acetic  acid  and 
glacial  acetic  acid  are  applied  to  warts.  Such 
applications  must  be  made  with  the  greatest 
care,  the  part  being  simply  lightly  touched  with 
a glass  rod  dipped  in  the  acid  and  immediately 
thereafter  bathed  with  cold  water,  and  special 
care  must  be  taken  to  prevent  the  acid  running 
on  to  the  sound  skin.  Dilute  acid  is  used  with 
which  to  sponge  the  skin  in  fever,  producing  a 
grateful  cooling  effect,  and  is  similarly  used  to 
limit  excessive  sweating.  Very  dilute  solutions 
of  acetic  and  sulphuric  acids  are  the  best  for 
this  purpose.  A tea-spoonful  of  dilute  nitric 
acid  to  a pint  of  water  used  as  a lotion  for 
swollen  and  bleeding  piles  affords  marked  relief. 

Alkaline  Tonics  and  Remedies  for  Acidity: 
Antacids  (Soda,  Potash,  &c.). 

The  alkaline  medicines  used  as  tonics  are: — 

Compounds  of  soda, 

,,  ,,  potash, 

,,  ,,  ammonia, 

,,  „ magnesia, 

„ „ lime. 

Potash  and  soda  have  already  been  discussed 
on  p.  818  and  819,  the  chief  compounds  em- 
ployed being  the  bicarbonates  of  potash  and 
soda  and  the  solution  of  potash.  We  shall  note 
a few  of  the  preparations  of  ammonia,  magnesia, 
and  lime,  and  then  consider  the  effects  of  alka- 
line tonics  as  a group,  as  we  have  done  with 
acids. 

Ammonia  is,  when  pure,  a colourless  gas  with 
a very  pungent  odour.  The  ordinary  liquor 
ammonia,  or  hartshorn,  is  a solution  of  the  gas 
in  water.  It  was  called  hartshorn  because  it 
was  readily  obtained  from  animal  substances, 
such  as  horn,  hoof,  &c.  The  chief  compounds 
of  ammonia  are  as  follows:  — 

Strong  Solution  of  Ammonia, 

Ammonia  Water  (Hartshorn)  ...Dose,  | 

1 well  diluted. 

1 ounce  of  the  strong  solution  mixed  with  2 ounces  of 
water. 

Aromatic  Spirits  of  Ammonia. Dose,  i ^ 

1 ful  in  water. 

Carbonate  of  Ammonia ,,  3 to  10  grains. 

Chloride  of  Ammonium ,,  5 ,,  20  grains. 

Solution  of  Acetate  of  Ammonia  (see  under  Section  on 
Drugs  that  act  on  the  Skin). 

Bromide  of  Ammonium  (see  under  Section  on  Drugs 
that  act  on  the  Nervous  System). 


Uses. — Ammonia  is  used  externally  as  a 
stimulant.  Thus  the  vapour  of  hartshorn  and 
of  cai’bonate  of  ammonia  in  the  foi'm  of  smelling- 
salts  is  emjtloyed  in  fainting  and  to  relieve 
headache,  when  sniffed  up  the  nose.  It  must 
not  be  used  too  strong,  as  it  might  excite  in- 
flammation. Applied  to  the  skin  as  hartshorn 
it  reddens  the  part,  and  is,  therefore,  used  for 
rheumatic  joints  and  as  a liniment  for  other 
affections.  Similarly  when  ammonia  is  taken 
into  the  stomach,  either  as  hartshorn  diluted, 
or  as  carbonate  of  ammonia,  or  as  the  aromatic 
spirit,  it  stimulates,  producing  a feeling  of 
warmth  in  the  stomach;  and  it  excites  the 
stomach  and  bowels  to  the  expulsion  of  wind. 
For  such  a purpose  the  aromatic  spirits  are  best. 

The  chloride  of  ammonium  has  a special  action 
on  the  liver,  and  is  lai’gely  used  in  tropical 
countries  for  congestion  and  other  chronic  liver 
diseases.  Entering  the  blood  it  acts  as  a general 
stimulant,  rousing  the  heart  and  nervous  sys- 
tem, and  rallying  the  vital  powers  in  states  of 
exhaustion,  exciting  also  the  air-passages  and 
the  nerves  connected  with  the  lungs  and  aiding 
in  the  expulsion  of  mucus  from  the  air-tubes 
in  chronic  bronchitis.  For  these  latter  purposes 
5-oTain  doses  of  the  carbonate  are  best.  If  30 
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grains  of  this  drug  be  given  well  diluted  it  acts 
as  an  emetic,  and  is  occasionally  used  for  this 
purpose  in  chronic  bronchitis  and  croup,  as  the 
vomiting  expels  also  the  material  from  the  air- 
passages.  Ammonia  is  used  in  cases  of  snake 
bite,  and  for  relief  of  stings  of  insects.  For  the 
latter  weak  solutions  of  hartshorn  are  applied 
to  the  part,  and  act  by  destroying  the  poison  of 
the  bite;  for  the  former  10  drops  of  the  strong 
liquor  diluted  with  30  of  Avater  are  injected  into 
the  veins,  and  act  by  their  stimulating  property 
on  the  circulation  and  nervous  system. 

What  is  said  a little  further  on  as  to  the  uses 
of  alkaline  medicines  in  indigestion  is  ajiplicable 
to  ammonia,  the  preparation  chiefly  used  being 
the  aromatic  spirits.  It  is  not  commonly  em- 
ployed alone  but  along  with  soda  or  potash  and 
with  some  bitter  infusion. 

Magnesia. — The  chief  preparations  of  mag- 
nesia are:— 

Carbonate  of  Magnesia 10  to  60  grains. 

Fluid  Magnesia  (Solution  of  (1  to  2 fluid  ounces  (2 
Carbonate  of  Magnesia)...  1 to  4 table-spoonfuls). 

Light  Magnesia 10  to  60  grains. 

Heavy  Magnesia  (Ponderous  I ,,  60  ,, 

Magnesia) > 

Sulphate  of  Magnesia  (Epsom  ) gQ  grains  to  i ounce. 
Salt) 1 

U ses. — IMagnesia  is  chiefly  given  for  correction 
of  acidity  of  the  stomach  and  heartburn  and 
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for  acidity  of  the  bowels.  The  carbonate,  light 
and  heavy  magnesia  are  not  easily  dissolved, 
and  they  are  therefore  specially  useful  for  acidity. 
They  also  act  upon  the  boM'els  so  as  to  cause  a 
copious  rtow  of  Avatery  secretion,  producing  loose 
motions.  As  they  have  not  much  stimulating 
effect  they  cause  no  griping  pains  and  are  thus 
useful  for  children,  for  whom  they  are  often 
combined  with  rhubarb,  as  in  Gregory’s  ])Owder. 
A useful  combination  would  be  5 drops  or  more 
of  the  aromatic  spirits  of  ammonia.  The  action 
of  Epsom  salt  will  be  discussed  under  Purga- 
tives, in  this  section. 

Magnesia  in  powder  is,  however,  given  too 
freely,  and  is  apt  to  form  little  stony  concretions 
in  the  bowel  if  persistently  used  in  any  quantity. 
Magnesia  is  a common  antidote  for  poisoning 
with  strong  acids,  oxalic  acid,  mercury,  arsenic, 
and  copper,  as  it  forms  with  them  insoluble 
salts. 

Lime  or  chalk. — Its  chief  pre]:)arations  are; — 

Dose. 

Prepared  Chalk  (Carbonate  of  Lime)... 10  to  60  grains. 
Lime-water  (shake  up  slaked  lime^  ^ to  4 ounces 
in  water.  Allow  to  stand,  and  V (1  to  8 table- 


pour  off  the  clear  fluid) 3 spoonfuls). 

Saccharated  Solution  of  Lime 15  to  60  drops. 

Chalk  Mixture 1 to  2 ounces. 

Aromatic  Chalk  Powder 10  to  60  grains. 

Grey  Powder  (Mercury  with  Chalk). ..2  to  8 grains. 

Phosphate  of  Lime 10  to  20  grains. 

Hypophosphite  of  Lime 5 to  10  grains. 


Uses. — Lime  is,  like  magnesia,  exceedingly 
useful  as  a corrective  of  acidity  and  heartburn 
when  given  after  food.  It  has  also  an  astringent 
property,  for  which  it  is  much  used  in  looseness 
of  bowels,  specially  in  the  form  of  chalk  mixture, 
or  for  children  the  aromatic  powder.  Lime- 
water  is  given  freely  to  children  being  artili- 
cially  reared,  much  too  freely  in  the  author’s 
opinion.  Over  and  over  again  he  has  asked 
mothers  and  nurses  for  what  purpose  the  lime- 
water  was  added  to  the  milk ; and  if  he  has  ! 
received  any  answer,  for  commonly  no  reason 
except  that  of  custom  or  the  advice  of  somebody 
supposed  to  know  has  been  forthcoming,  the 
answer  has  been  that  it  was  to  help  in  the 
formation  of  the  child’s  bones.  This  idea  is 
quite  incorrect,  most  of  the  lime  is  expelled  in 
the  motions.  The  actual  reason  for  the  addi- 
tion of  the  lime-water  is  that  it  destroys — neu- 
tralizes— ^sorne  of  the  acid  of  the  gastric  juice, 
and  therefore  prevents  the  rapid  action  of 
the  juice  on  the  milk,  in  short  slows  the  pro- 
cess of  digestion  in  the  stomach.  It  must  be 
remembered  that  the  first  effect  of  the  gastric 
juice  is  so  to  act  upon  the  milk  as  to  separate 
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I it  into  a curd  and  whey,  and  then  the  curd  is 
I further  attacked  and  broken  down.  Now 
I mother’s  milk  forms,  in  the  stomach  of  the  child, 
a very  fine  curd,  in  small  flaky  pieces  which  are 
easily  digested.  Cow’s  milk,  however,  forms 
much  larger  and  more  solid  masses,  which  are 
apt  to  irritate  the  child’s  stomach  and  cause 
vomiting,  griping  pains,  colic,  diarrhoea,  &c.  The 
addition  of  the  lime-water,  by  diminishing  the 
acidity  of  the  gastric  juice,  slows  the  process, 
so  tliat  smaller  pieces  are  formed.  It  is,  there- 
fore, quite  a correct  thing  to  do  if  it  is  necessary, 
if,  that  is,  the  child  shows- any  difficulty  in 
dige.sting  the  cow’s  milk  when  prepared  in  a 
proper  w^ay  (see  p.  441),  and  if  simple  boiling, 
which  prevents  the  milk  curdliiig  in  large  masses, 
does  not  prove  sufficient  to  remove  the  difficulty. 
But  the  use  of  lime-water  as  a matter  of  course 
and  without  any  proof  of  its  necessity  in  the 
milk  prepared  for  every  hand-fed  infant,  and  in 
every  bottle,  is  a thing  to  be  most  strongly  ob- 
jected to  and  prevented.  When  it  is  necessary 
about  one  tea-spoonful  of  lime-water,  or  15  drops 
of  the  saccharated  solution,  may  be  added  to  the 
milk.  For  diarrhoea  a similar  quantity  and  up- 
wards may  be  used.  The  phosphate  and  hypo- 
phosphite  of  lime  are  the  preparations  employed 
in  growing  children  suffering  from  chronic  diar- 
rhoea and  general  weakness,  but  they  are  more 
advantageously  given  in  combination  with  tonics, 
as  in  Parrish’s  Chemical  Food,  Syrup  of  the 
Hypophosphites,  &c.  (see  p.  817). 

Chalk  is  employed  as  a dusting  powder  for 
burns,  ulcers,  and  weeping  patches  of  skin  erup- 
tions,foritssoothing  and  astringent  effect.  Lime- 
water  is  used  for  the  same  purpose;  and  Carron- 
oil,  a mixture  of  lime-water  and  linseed-oil,  is 
one  of  the  most  soothing  of  applications  to  burns. 
Lime-water  is  also  employed  as  a mouth-wash 
in  ulceration,  and  for  injection  into  the  bowel 
to  destroy  round-worms. 

The  Uses  of  Alkalies. — The  conditions  under 
which  acid  tonics  are  found  to  be  useful  in  in- 
digestion have  been  stated  in  detail  on  p.  842, 
and  enable  one  to  understand  also  under  which 
circumstances  medicines  of  an  opposite  chemical 
character  should  be  employed.  The  stomach 
juice  is  acid,  and  its  flow  will,  therefore,  be 
stimulated  by  a remedy  of  an  opposite  kind,  soda 
or  potash.  The  appropriate  time,  therefore,  for 
the  administration  of  alkaline  tonics  is  imme- 
diately before  food,  so  that  the  food  afterwards 
introduced  into  the  stomach  is  met  by  an  abun- 
dant secretion  of  juice  for  its  digestion.  In  all 
cases  of  slow  digestion,  in  which  the  food  lies 
like  a weight  for  hours  after  it  has  been  taken. 
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and  after  an  hour  or  two,  it  may  be,  causes  great 
uneasiness  by  the  development  of  flatulence 
owing  to  improper  fei'inentations  arising,  in  all 
such  cases  alkaline  remedies  before  food  should 
first  be  tried,  in  preference  to  acid  remedies 
taken  after  food.  They  are  not  usually  taken 
alone,  but  in  combination  with  some  other  sub- 
stances, which  will  aid  their  stimulating  action 
on  the  stomach.  For  example,  a few  grains  3 
to  5 — of  bicarbonate  of  soda  or  potash,  along 
with  half  a tea-spoonful  of  aromatic  spirits  of 
ammonia,  and  a tea-spoonful  of  a bitter  tonic, 
say  infusion  of  calumba,  or  other  bitter  in- 
fusion (see  p.  840),  or  h tea-spoonful  of  com- 
pound tincture  of  gentian,  in  a wine-glassful  of 
water,  would  make  such  a combination  as  would 
be  found  suitable  for  many  cases  of  weak  and 
sluggish  digestion,  or  atonic  dyspepsia,  as  it  is 
called.  If  such  treatment  did  not  yield  complete 
relief,  then,  after  a time,  one  would  substitute  an 
acid  tonic,  taken  after  food,  say  5 to  10  drops  of 
dilute  hydrochloric  acid,  along  with  a bitter  in- 
fusion also. 

An  entirely  opposite  effect  to  that  which  has 
been  described  is  obtained  by  giving  soda  or 
potash  after  a meal.  Then  the  alkali  simply 
mixes  with  the  acid  contents  of  the  stomach 
and  neutralizes  some  of  the  acid,  so  that  the 
total  acidity  is  diminished;  it  has  then  no  effect 
upon  the  secretion  of  gastric  juice.  It  is  in  cases 
of  acidity  and  heartburn  that  the  soda  and 
potash  are  useful  in  this  way.  Here  also  it  is 
well  to  give  them  in  combination  with  such  a 
preparation  as  the  aromatic  spirits  of  ammonia, 
which  will  aid  in  the  expulsion  of  any  wind 
that  has  formed.  It  is  to  be  noted,  however, 
that  this  use  of  alkalies  is  able  to  give  only 
temporary  relief.  It  diminishes  the  acidity  at 
the  time,  but  does  not  remove  the  condition 
which  has  been  the  cause  of  the  disturbcance. 
Acids  given  before  food  will,  on  the  principle 
already  explained,  restrain  the  secretion  of  the 
acid  gastric  juice,  and  may  thus  prevent  the  ex- 
cessive acidity  from  occurring  at  all.  We  may 
then  usefully  summarize  the  results  of  the  em- 
ployment of  acids  and  alkalies  in  indigestion  by 
the  following  table  : — 

Acids  given  after  food  increased 

the  acidity  of  the  gastric  juice,  I promote 

Alkalies  given  before  food  stimu-  r digestion, 
late  the  secretion  of  the  gastric 
juice, 

Acids  given  before  food  restrain 
the  secretion  of  the  gastric 

juice, 

Alkalies  given  after  food  diminish 
the  acidity  of  the  gastric  juice, 


In  certain  forms  of  diarrhoea,  dependent  upon 
i:he  irritation  produced  in  the  bowel  by  the 
excessive  acidity  of  the  bowel  contents,  soda, 
potash,  magnesia,  and  lime,  by  neutralizing 
some  of  the  acid,  are  most  valuable.  The  benefit 
derived  from  such  drugs  in  increasing  the  alka- 
line character  of  the  blood  has  already  been 
pointed  out  on  p.  818. 

The  ju’inciple  that  an  alkaline  solution  will 
increase  an  sicid  secretion,  but  will  restrain  an 
alkaline  one,  explains  the  effect  of  a solution  of 
carbonate  of  soda  in  certain  skin  diseases,  ac- 
companied by  raw  surfaces,  which  weep  copiously, 
such  as  eczema.  The  fluid  from  the  eczema  is 
alkaline,  and  is  much  relieved  by  bathing  with 
30  grains  of  tlie  carbonate  to  a pint  of  water. 
The  itching  of  nettle-rash  and  other  skin  affec- 
tions is  often  wonderfully  relieved  by  a similar 
lotion,  or  one  double  the  strength. 

Artificial  Digestive  Agents. 

The  ferment— pepsin— present  in  the  gastric 
juice  can  be  separated  from  the  stomach  of  ani- 
mals, such  as  the  pig  and  the  calf,  and  can  be 
prepared  in  a pure  state,  and  administered  as  a 
medicine  to  those  whose  indigestion  seems  to 
depend  upon  deficient  quantity  or  quality  of  the 
gastric  juice.  In  the  same  way  the  ferment  of 
the  pancreatic  juice— pancreatin— can  be  pre- 
pared and  employed  as  a medicine.  Eecently  it 
has  been  found  that  the  juice  of  the  papaw-tree 
has  digestive  properties  resembling  those  of 
pepsin,  and  from  it  a ferment  papain  has 
been  separated,  of  which  we  shall  give  also  a 
brief  note. 

Pepsin.— The  ordinary  pepsin  is  prepared  in 
the  following  way  : — The  stomach  of  a recently 
killed  pig,  sheep,  or  calf  is  opened  up  and  laid 
on  a board,  inner  surface  upwards.  Adhering 
portions  of  food,  dirt,  &c.,  are  washed  off  by  a 
gentle  stream  of  cold  water.  The  surface  is  then 
scraped  with  a blunt  knife  or  other  suitable 
instrument,  and  the  scrapings  spread  on  a sur- 
face of  glass  or  glazed  earthenware,  and  quickly 
dried  at  a temperature  not  exceeding  100°  lahr. 
The  powder  thus  obtained  is  yellowish-brown, 
with  a peculiarodour,  and  should  be  kept  in  a dry 
stoppered  bottle.  A glycerine  extract  of  pepsin 
is  easily  made  by  stripping  the  innei  lining 
membrane  — the  mucous  membrane  — off  the 
stomach  of  a recently  killed  pig  or  calf,  cutting 
the  stripping  u]')  into  small  pieces,  and  pounding 
them  up  with  glycerine.  Leave  the  mixture  for 
eight  days,  and  then  press  the  fluid  through 
cloth.  The  glycerine  extract  so  obtained  will 
show  all  the  active  properties  of  pepsin. 


and  thus  relieve 
acidity  and  heart- 
burn. 
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Pepsin Dose  2 to  10  grains  with  food. 

Sacc  harated  Pepsin ,,  5 to  15  ,, 

Liquor  Pepticus ,,  1 tea-spoonful. 

Acid  Glycerine  of  Pepsin  ■[  > > 1 to  2 tea-spoonfuls  in 

^ I water. 

Pepsin  Wine  i >>  1 to2tea-spoonfulswith 

I food. 

Uses. — If  a glass  beaker  or  tumbler  be  taken, 
a quarter  full  of  water,  ;ind  if  into  it  be  placed 
some  pieces  of  lean  meat,  cut  very  small,  small 
pieces  of  cooked  egg,  small  pieces  of  fish,  &c., 
and  if  there  be  added  to  the  water  a similar 
quantity  of  the  solution  of  hydrochloric  acid(47o), 
and  a pinch  of  pepsin,  or  a tea-spoonful  of  liquor 
pepticus,  and  the  glass  vessel  be  then  set  aside, 
and  kept  at  a temperature  of  100°  Fahr.,  in  three 
or  four  hours  the  contents  will  be  pai'tially 
digested,  and  the  fluid  will  have  acquired  a 
pea-soup  appearance  and  a peculiar  odour.  If 
a second  tumbler  be  similarly  prepared,  and  hav^e 
the  same  contents,  except  the  pepsin,  the  frag- 
ments of  food  will  show  only  a swollen  gelatinous 
appearance,  no  evident  solution  having  occurred; 
or,  if,  again,  a third  tumbler  be  prepared,  and 
pepsin  be  added,  but  no  acid,  little  or  no  change 
will  occur.  In  short,  for  purposes  of  digestion, 
both  pepsin  and  acid  must  be  present.  If,  there- 
fore, one  is  administering  pepsin  as  an  aid  to 
digestion,  it  is  well  to  give  it  in  an  acid  solution, 
in  combination,  that  is,  with  hydrochloric  acid. 
Now,  6 drops  of  hydrochloric  acid  in  1^  ounce 
of  water  give  a strength  of  hydrochloric  acid 
about  equal  to  ’4  per  cent,  and  6 drops  in  2^ 
ounces  of  water,  or  the  average  sherry-glassful, 
are  equal  to  *2  per  cent,  the  exact  sHength  of 
the  acid  of  the  gastric  juice,  so  that  2 to  5 graiiis 
of  pepsin,  6 drops  of  dilute  hydrochloric  acid, 
and  half  to  one  wine-glassful  of  water  would 
meet  the  requisite  conditions.  The  cases  in 
which  pepsin  is  considered  desirable  are  those 
of  general  debility  and  ameinia  (bloodlessness), 
where,  owing  to  the  general  weakness,  a deficient 
supply  of  gastric  juice  is  the  cause  of  indigestion; 
and  also  cases  of  chronic  catarrh  of  the  stomach, 
such  as  the  chronic  dyspepsia  of  drunkards.  It 
is  also  needed  in  cases  of  irritable  stomach,  when 
pain  after  food  is  a frequent  symptom  and  sub- 
sequent vomiting;  in  cases  of  ulceration  of  the 
stomach,  in  which  the  desire  is  to  relieve  the 
stomach  of  its  work  as  much  as  possible  ; and  in 
the  weak  dige.stion  of  the  old  and  of  infants. 
Of  course  in  the  case  of  children  much  smaller 
doses  would  be  employed. 

A caution  against  the  routine  use  of  j)epsin 
must  be  given.  It  must  be  noted  that  if  the 
work  of  the  stomach  is  done  for  it,  there  will  be 


a tendency  to  lower  the  activity  of  the  stomach, 
and  if  this  is  long  and  constantly  persisted  in, 
the  stomach  will  become  less  and  less  able  to  do 
its  business.  It  is,  therefore,  always  desirable 
to  use  other  remedies  to  correct  indigestion, 
stimulating  remedies  with  a view  to  stirring  up 
the  stomach  to  perform  its  duties,  such  as  the 
acid  or  alkaline  tonics  already  noted,  combined 
with  tonics  to  the  nervous  apparatus  of  the 
stomach,  such  as  nux-vornica;  and  pepsin  pre- 
parations ought  to  be  employed  only  for  a time 
to  tide  over  some  temporary  difficulty.  In  short, 
pepsin  should  be  of  the  nature  of  a last  resort, 
and  never  a first. 

Liquor  pepticus  is  a solution  of  pepsin,  and 
may  be  employed  in  such  cases  as  pepsin  itself. 
The  liquors  of  Savory  and  Moore  or  of  Benger 
are  those  most  widely  used. 

In  cases  where  it  becomes  absolutely  neces- 
sary to  relieve  the  stomach  of  some  or  the  most 
of  its  work  by  pai’tially  digesting  the  food  artifi- 
cially, such  as  cases  of  ulceration  of  the  stomach, 
and  in  the  case  of  children,  not  being  nursed  by 
the  mother,  in  whom  the  stomach  rejects  cow’s 
milk,  condensed  milk,  and  all  forms  of  prepared 
food,  it  is  customary  to  effect  the  object  by 
adding  the  digestive  agent  to  the  food  sometime 
before  it  is  administered,  and  thus  accomplishing 
the  partial  digestion  before  it  reaches  the 
stomach  at  all.  Pepsin  is  not  commonly  em- 
ployed for  this  purpose,  because  it  digests  only 
one  class  of  food-stuff's,  namely  proteids.  The 
addition  of  pepsin  and  acid  to  milk,  for  example, 
would  effect  only  the  digestion  of  tlie  curd  of 
tlie  milk  (see  p.  549  for  composition  of  milk), 
and  would  leave  unaffected  the  cream  or  fat  of 
the  milk.  If  it  were  added  to  a mixtiu’e  of  milk 
and  arrow-root  it  would  not  act  upon  the  arrow- 
root  at  all,  pepsin  not  digesting  starch  (see  p. 
586).  When  digestion  of  food  is  to  be  accom- 
plished before  its  administration,  therefore, 
pancreatin  or  liquor  pancreaticus  (see  below)  is 
employed,  since  it  acts  not  only  on  albuminous, 
but  also  on  stai-ch  and  fatty  foods  (see  p.  145). 

Pancreatin  is  derived  from  the  sweet-bread  or 
pancreas  of  the  pig.  It  is  a mixtui’e  of  ferments, 
one  of  which  is  capable  of  digesting  albuminous 
suljstances,  a second  starchy  foods,  and  a third 
fatty  materials.  A glycerine  extract  of  pan- 
creas may  be  prepared  by  cutting  up  the  fresh 
sweet-breail  of  the  pig  and  pounding  it  up  in 
glycerine,  letting  it  remain  so  for  eight  days, 
and  then  straining  it  through  cloth.  In  the 
market  there  are  several  very  active  solutions 
of  the  pancreatic  ferments,  the  best  known  be- 
ing the  liquor  pancreaticus  of  Savory  and  Moore 
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and  the  liquor  pancreaticus  of  Benger.  Zymiue 
is  a preparation  in  the  form  of  a yellowish 
powder  obtained  from  Burroughs,  Welcome,  & 


Co.,  London. 
Preparations : 


Pancreatin 


Liquor  Pancreaticus 


Pancreatic  Emulsion  pre- 
pared with  the  pancreas 
of  the  pig  and  fat  and 
flavoured 


( 

\ 

1 

J 


Dose. 

2 to  4 grains. 

1 to  2 tea -spoonfuls  in 
water  with  a pinch  of 
baking  soda  2 or  3 hours 
after  a meal. 

1 to  3 tea-spoonfuls  in  a 
little  milk  or  water  2 or 
3 hours  after  a meal. 


Now  a set  of  experiments  with  pancreatic 
solutions  may  be  made  in  tumblers,  such  as  have 
been  described  for  pepsin.  They  show  that 
pancreatin  or  liquor  pancreaticus  alone,  added 
to  a tumbler  containing  water  and  small  pieces 
of  food-stulfs,  will  scarcely  act  at  all.  Nor  yet 
will  any  action  whatever  occur  if  acid  be  added 
to  the  solution.  But  if  to  the  food  and  pancreatic 
extx’act  in  the  tumbler  be  added  a good  pinch 
of  bicarbonate  of  soda,  in  an  hour  or  two  the 
digestion  of  the  food  will  be  far  advanced.  That 
is  to  say,  while  pepsin  acts  in  an  acid  solution, 
pancreatic  juice  requires  to  he  alkaline.  More- 
over, if  the  experiments  with  the  pepsin  and 
pancreatin  be  kept  going  side  by  side,  and  be 
carefully  watched,  two  further  differences  be- 
tween the  digestive  agents  will  be  observed. 
In  the  tumbler  containing  the  peptic  ferment, 
any  fat  present  will  be  found  floating  on  the 
surface  of  the  liquid,  and  starch  will  remain  un- 
altered; but  in  the  tumbler  with  the  pancreatic 
ferment,  these  as  well  as  the  meaty  constituents 
of  the  food  will  be  found  to  undergo  change. 
Moreover  if  the  two  ferments  be  left  for  many 
hours  at  work,  the  tumbler  containing  the  pan- 
ci'eatic  ferment  will  by  and  by  give  off  an  un- 
pleasant odour,  showing  that  the  pancreatic 
juice  not  only  converts  all  the  varieties  of  food 
into  a condition  in  which  they  are  fitted  to  enter 
the  blood,  but  is  capable  of  acting  upon  them 
still  further  and  decomposing  them  into  simpler 
bodies.  In  short,  a jmtrefactive  change  follows 
that  of  digestion,  which  does  not  occur  in  the 
case  of  pepsin.  These  facts  serve  to  point  out 
two  conditions  for  the  use  of  the  preparations 
of  the  pancreas  in  indigestion. 

The  first  is  that  it  is  of  little  or  no  use  to  give 
pancreatin  or  liquor  pancreaticus  by  the  mouth 
in  a mixture,  as  one  administers  pepsin,  because 
as  soon  as  it  reaches  the  stomach  it  is  i)lunged 
among  an  acid  fluid  and  is,  therefore,  inert.  It 
is  possible  that  it  may  pass  through  the  stomach 


unaltered,  and  when  it  reaches  the  small  intes- 
tine, and  the  food  becomes  there  alkaline  by 
admixture  with  the  bile,  that  it  then  becomes 
active.  But  at  any  rate  it  is  plain  that  it  is 
useless  to  give  it  with  the  expecbition  that  it 
will  aid  digestion  in  the  stomach. 

When  it  is  given  with  the  desire  of  reaching 
the  small  bowel,  it  should  be  given  with  soda 
two  hours  after  a meal. 

The  second  fact  indicated  concerning  pan- 
creatic preparations  is  that  they  will  be  specially 
useful  for  digesting  foods  previous  to  adminis- 
tration, since  they  may  be  mixed  with  any  kind 
of  food,  acting  upon  all  kinds.  All  that  is 
needful  is  to  mix  the  liquor  pancreaticus  and  a 
pinch  of  bicarbonate  of  soda  with  the  food  and 
keep  it  warm.  Care  must  be  taken  that  the 
ferment  is  not  allowed  to  act  too  long  before 
the  food  is  to  be  used,  else  the  food  will  have 
acquired  an  unpleasant  bitter  taste  and  per- 
haps an  odour  of  decomposition.  This  may  be 
avoided  by  using  the  food  a short  time  after 
the  ferment  has  been  added,  20  to  30  minutes, 
or  by  boiling  the  food  after  that  interval,  which 
destroys  the  ferment,  hinders  any  further  action, 
and,  therefore,  permits  the  food  to  be  kept  as 
long  as  may  be  necessary. 

A few  directions  for  the  use  of  liquor  pancre- 
aticus, the  most  commonly  used  preparation,  may 
here  be  given. 

For  Milk. — To  four  tea-cupfuls  of  milk  add 
one  tea-cupful  of  cold  water,  divide  the  mixture 
into  two  equal  parts,  bring  one-half  to  the  boil- 
ing point,  then  mix  the  boiling  portion  and  the 
cold  portion  together.  This  gives  the  mixture 
a temperature  favourable  to  the  action  of  the 
ferment.  Now  add  a tea-spoonful  of  liquor  pan- 
creaticus  and  a good  pinch  (15  grains)  of  bicar- 
bonate of  soda:  stir  the  mixture,  and  set  it 
aside  in  a warm  place  (where  it  will  simply  be 
kept  warm,  without  being  made  hotter)  for  30 
minutes.  Then  boil,  and  use  as  required. 

For  Tapioca,  Rice,  Sago,  Corn-flour,  Porridge, 
Gruel,  or  similar  preparation . — Make  the  tapioca, 
gruel,  or  whatever  it  may  be  in  the  usual  way 
but  very  thick.  Mix  thoroughly  a tea-cupful  of 
the  food,  when  quite  ready  and  boiling  hot,  with 
the  same  quantity  of  cold  milk.  Then  add 
one  or  two  tea-spoonfuls  of  the  liquor  pancrea- 
ticus and  the  large  pinch  of  soda ; mix  well ; 
set  in  a warm  place  for  20  to  30  minutes.  If 
the  solution  is  acting  properly,  the  thick  mixture 
will  become  perfectl}'  fluid,  .and  it  may  be  im- 
mediately supped,  as  it  is,  or  .after  being  boiled. 

For  Beef  or  Chicken  Tea.—'T\\e  lean  beef  or 
chicken  should  be  scraped  down  into  a pulp,  as 
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ordered  for  beef-tea  (see  p.  627),  mixed  with  the 
proper  quantity  of  water,  and  brought  up  to  a 
blood-heat  (100°  Fahr.).  Then  stir  in  2 or  3 
tea-spoonfuls  of  liquor  pancreaticus  with  half  a 
tea-spoonful  or  thereby  of  bicarbonate  of  soda — 
that  is  to  1 lb.  of  meat  scrapings  and  4 breakfast- 
cupfuls  of  watei’.  Keep  the  mixture  at  the 
temperature  named  for  1 hour  or  l4  hour, 
tasting  it  from  time  to  time,  however,  to  see 
that  the  action  of  the  ferment  is  not  proceeding 
too  far  to  the  development  of  a disagreeable 
flavour;  after  a sufficient  time  boil,  and  use  as 
required.  If  it  is  desired  to  thicken  the  beef- 
tea  with  flour,  arrow-root,  &c.,  such  should  be 
separately  prepared,  properly  boiled,  and  then 
added  to  the  cold  meat  and  water,  and  when  a 
proper  temperature  is  secured,  the  ferment  is 
added.  The  starch  of  the  arrow-root,  &c.,  will 
thus  also  be  acted  on.  These  directions  will 
enable  one  to  prepare  and  artificially  digest 
almost  any  kind  of  food.  It  may  be  added  that 
the  London  chemists,  Burroughs,  Welcome,  & 
Co.,  put  up  their  pancreatic  powder,  called 
zymine,  in  glass  tubes  along  with  the  necessary 
soda,  in  quantity  sufficient  for  the  predigestion 
of  one  pint  of  milk.  They  are  called  pepton- 
izing powders. 

Liquor  pancreaticus  is  especially  valuable  for 
adding  to  preparations  of  food  used  for  injecting 
into  the  bowel  in  cases  where  food  cannot  be 
taken  by  the  mouth.  Thus  milk  may  be  pre- 
pared lukewarm  with  the  addition  of  two  tea- 
spoonfuls of  the  liquor  and  a large  pinch  of 
soda,  and  injected.  A mixture  of  boiled  arrow- 
root  and  strong  beef-tea  with  the  liquor  pan- 
creaticus and  soda  may  be  similarly  used  (see 
p.  873,  for  other  nourishing  injections). 

Papain  is  a digestive  ferment  derived  from 
the  juice  of  the  papaw-tree,  Carica  Papaya.  It 
acts  on  albuminous  food  like  pepsin.  “The 
fruit  of  the  papaw-tree  has  long  been  used  in 
the  West  Indies  to  render  beef  tender.  The 
unripe  fruit  is  split  open  and  rubbed  over  the 
surface  of  the  meat  previous  to  cooking.” 

Uses. — Papain  is  not  very  extensively  used 
for  indigestion,  though  it  is  useful  in  cases  to 
which  pepsin  is  applicable.  It  has  been  more 
largely  used  to  dissolve  warty  growths  and 
false  membranes.  The  author  has  found  it  dis- 
solve the  false  membrane  of  diphtheria  with 
great  rapidity  in  several  cases.  The  solution 
recommended  contains  12  grains  of  papain,  5 
of  borax,  and  2 drachms  of  water,  and  it  is 
painted  on  with  a camel-hair  pencil  twice  daily 
or  oftener.  In  one  or  two  days  the  membrane 
comes  away  on  the  brush  in  large  portions.  In 


urgent  cases  it  might  be  used  every  hour  or 
even  oftener. 

Ingluvin  is  a special  American  preparation, 
said  to  be  prepared  from  the  gizzard  of  the 
domestic  fowl.  Though  recommended  as  a 
substitute  for  pepsin  it  has  not  been  shown  to 
have  much  action  on  coagulated  egg  albumen. 
It  has  been  recommended  specially  for  obstinate 
vomiting,  and  in  particular  for  the  vomiting  of 
pregnancy.  The  dose  is  from  5 to  10  grains. 

Laetopeptine  is  another  preparation  of  fer- 
ments vaunted  in  the  treatment  of  dyspepsia 
and  other  chronic  aflections,  of  the  stomach. 
Its  dose  is  10  to  15  grains. 

Remedies  for  Flatulence  of  the  Stomach. 

The  distension  of  the  stomach  with  wind  is 
a consequence  of  some  kind  of  improper  diges- 
tion. If  the  proper  fermentive  process  does  not 
take  place,  changes  of  decomposition  occur,  with 
the  development  of  gas,  and  painful  distension 
results,  which  by  pressure  interferes  with  neigh- 
bouring organs  and  specially  the  heart.  The 
obvious  remedy  for  this  state  of  things  is  that 
which  will  correct  the  error  of  digestion,  for  if 
natural  digestion  be  restored  the  production  of 
gas  will  not  occur.  To  this  end  probably  the 
alkaline  tonic  with  aromatic  spirit  of  ammonia 
and  a bitter  tonic  (see  p.  844)  taken  before  food 
would  be  useful.  But  while  tlte  discomfort  and 
pain  of  the  flatulence  are  present,  the  desire  is 
for  some  means  of  exciting  the  stomach  to  expel 
the  wind.  There  are  many  drugs  which  do  this, 
but  it  is  well  to  insist  on  the  fact  that  they  can 
afford  only  temporary  relief.  They  dispel  the 
wind  at  the  time,  but  they  give  no  guarantee 
that  an  hour  or  two  after  the  next  meal  the 
same  state  of  things  will  not  be  repeated. 
Every  sufferer  in  this  way  ought,  therefore,  to 
seek  to  find  some  more  permanent  relief  by 
finding  some  remedy  for  the  improper  digestion 
which  is  the  cause  of  the  disturbance.  Sub- 
stances which  aid  in  the  expulsion  of  gas  from 
the  stomach  do  so  by  stimulating  the  movements 
of  the  stomach  wall,  and  it  may  be  causing  the 
communication  between  the  lower  end  of  the 
"ullet  and  stomach  to  dilate  so  as  to  allow  of  the 

O 

escape  of  the  gas.  Such  substances  are  called 
carminatives,  and  they  are  usu.ally  aromatic 
substances  such  as  allspice,  anise,  assafcetida, 
camphor,  cinnamon,  cloves,  cayenne,  caraway, 
cardamoms,  coriander,  dill,  ginger,  horse-radish, 
mace,  mustard,  nutmeg,  pepper,  peppermint, 
valerian,  and  stimulants,  like  ether  alcohol 
and  chloroform,  and  ammonia. 
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We  shall  give  a list  of  the  chief  of  their  pre- 
parations and  doses,  and  shall  afterwards  con 
sider  a few  of  them  in  more  detail. 

DOSE. 

oil  of  Anise to  5 drops  on  sugar. 

Essence  of  Anise W to  » drops. 

Water  of  Anise J to  1 tea-spoon  u . 

Tincture  Assafoitida. i to  1 tea-spoontu  . 

Foetid  Spirit  of  Ammonia— 

Assafoetida  ounce, 

strong'  solution  of  Am- 
monia 2 ounces,  Spirit 

(proof)  20  ounces ^ 

Pill  Ass,afcetida .--po^pilla 

Compound  Assafoetida  Pill.. 1 to  - pills. 

^ 'I  30  grains  powdered  As- 

Assafeetida \ safeetida  in  4 ounces  of 

J water. 

Oil  of  Cajuput 1 to  3 drops. 

Spirit  of  Cajuput 30  to  60  drops. 

Camphor  Water 1 tea-spoonful. 

Oil  of  Caraway 2 to  5 drops. 

Water  of  Caraway 1 to  2 ounces. 

Compound  Tincture  of  Car-1  i ^ tea-spoonfuls. 

Tincture  of  Cayenne 2 to  10  drops  well  diluted. 

Cinnamon  Water 1 to  2 ounces. 

Oil  of  Cinnamon 1 to  4 drops. 

Compound  Cinnamon  Pow-\g  grains, 

der  (Aromatic  Powder)..  J 

(Equal  quantities  of  Cinnamon,  Cardamoms,  and 

Ginger. ) 

Tincture  of  Cinnamon ^ to  2 tea-spoonfuls. 

Oil  of  Cloves t to  4 di’ops. 

Infusion  of  Cloves 1 to  2 ounces. 

Oil  of  Coriander 2 to  5 di'ops. 

Powdered  Coriander 20  to  60  giains. 

Oil  of  Dill 1 to  4 drops  on  sugar. 

Dill  Water— The  best  for 
children 

Fennel  Water 1 to  2 ounces. 

Ginger  Powder 10  to  20  grains. 

Essence  of  Ginger 5 to  20  drops. 

Syrup  of  Ginger 1 to  4 tea-spoonfuls. 

Tincture  of  Ginger 10  to  30  drops. 

Compound  Spirit  of  Horse- U ^ tea-spoonfuls. 

radish J 

Oil  of  Nutmeg 2 to  6 drops. 

Spirit  of  Nutmeg 30  to  60  drops. 

Oil  of  Pimenta  (Allspice) 1 to  3 drops. 

Pimenta  W ater 1 to  2 ounces. 

Peppermint  Water 1 to  2 ounces. 

Oil  of  Peppermint 1 to  5 drops. 

Essence  of  Peppermint 10  to  20  drops. 

Spirit  of  Peppermint 15  to  30  drops. 

Oil  of  Spearmint 1 to  5 drops. 

Water  of  Spearmint 1 to  2 ounces. 

Spirit  of  Spearmint 5 to  20  di’ops. 

Infusion  of  Valerian 1 to  2 ounces. 

(120  grains  Valerian  Root  infused  for 
^ pint  of  boiling  water. ) 

to  2 tea -spoonfuls  in 


to  4 tea -spoonfuls  in 
water. 


1 hour  in 


r 


Tincture  of  Valerian , 

1 water. 

Ammoniated  Tincture  of  U tea-spoonful. 

Valerian ' 

Aromatic  Spiiit  of  Ammonia  (see  p.  843). 

These  substances  act  by  exciting  the  circula- 


tion ill  the  stomach,  causing  a sense  of  beat  and 
increased  appetite,  and  aiding  the  digestion  of 
food.  They  excite  the  nerves  and  relieve  pain, 
and  by  stimulating  the  muscular  movements  of 
the  stomach  help  to  expel  wind.  An  excellent 
combination  for  this  would  be  half  a tea-spoon- 
ful of  aromatic  spirits  of  aramouia,  a few  drops 
of  tincture  of  cayenne,  and  a tea-spoonful  of 
bitter  infusion  in  half  a wine-glassful  of  water. 

Most  of  these  remedies  are  also  useful  in  the 
relief  of  spasm  or  cramp  of  the  stomach  or 
bowels.  This  consists  in  irregular  and  excessive 
contraction  of  part  of  the  muscular  wall  of  the 
intestinal  tube.  The  remedy  relieves  it  by  ex- 
citing the  natural  movement  as  a whole,  causing 
expulsion  of  the  cause  of  irritation.  These 
remedies  are,  thei’efore,  also  called  anti-spas- 
modics. 

Assafoetida  as  used  in  medicine  is  a gum 
resin  obtained  from  the  root  of  ^ arthex  assa- 
foetida, an  umbelliferous  plant,  native  of  Persia, 
Afghanistan,  and  the  Punjaub. 

It  is  a powerful  stimulant  to  the  nervous 
system,  very  valuable  for  the  relief  of  spasm, 
specially  of  a hysterical  kind.  Its  unpleasant 
odour  is  the  only  objection  to  giving  it  for  I’clief 
of  flatulent  distension  of  the  stomach.  This 
objection  is  overcome  in  the  case  of  the  bowels 
by  giving  it  as  an  enema  (see  p.  874).  It  is  valu- 
able in  hysterical  affections  at  the  period  of 
change  of  life;  and  its  antispasmodic  eflects  are 
likewise  available  in  wbooping-cougb,  asthma, 
and  other  nervous  diseases. 

Anise,  the  fruitof  Pimpindlaanisum,  Fennel, 
the  fruit  of  Foeniculum  dvXce,  imported  from 
Malta,  Dill  Fruit,  the  dried  fruit  of  Anetlmm 
graveolens,  Caraway,  the  dried  fruit  of  Carum 
' Carui,  Coriander,  the  dried  ripe  fruit  of  Cori- 
andnim  sativum,  are  substances  all  belonging 
to  the  same  natural  order — JJmhdhferce,  and 
all  yielding  preparations  which  have  smnlar 
effects  on  the  body  and  are  used  for  similar 
purposes. 

They  have  all  a stimulating  effect  upon  the 
stomach  and  bowels.  They  may  he  used  alone 
to  relieve  flatulence,  and  one  or  other  is  com- 
monly given  along  with  purgatives  to  diminish 
any  tendency  to  griping.  Anise  and  dill  are 
specially  used  for  children,  for  whom  they  are 
very  useful. 

Cloves  belong  to  the  Myrtacece  ordei  o 
iflants  and  may  he  taken  as  a representative  of 
this  class  of  remedies.  From  all  of  them  an 
aromatic  essential  oil  may  he  distilled,  which 
possesses  the  chief  qualities  of  the  remedy. 
These  essential  oils,  when  applied  to  the  skin. 
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redden  it,  causing  smarting  at  first,  but  later 
diminishing  the  sensibility  of  the  part.  They 
prevent  decomposition.  When  taken  internally, 
they  act  upon  the  mucous  membrane  of  mouth, 
gullet,  stomach,  and  bowels,  as  they  act  upon  the 
skin,  pioducing  stimulation  of  nerves,  exciting 
a freer  flow  of  blood,  causing  increased  appetite, 
and  increased  digestive  power,  relieving  pain, 
hiccup,  &c.,  and  aiding  in  the  expulsion  of  wind. 
Oil  of  cloves  is  used  as  an  application  for 
toothache  because  of  its  soothing  effects  following 
the  first  stimulating  effect. 

Cajuput  is  derived  from  the  leaves  of  Mela- 
leucci  minor  or  cajuput-tree,  growing  iu  the 
Molucca  Islands,  the  oil  being  imported  from 
Batavia  and  Singapore.  It  and  allspice  or 
pimenta  belong  to  the  same  order  as  cloves,  and 
have  similar  actions. 

Cardamoms  and  Ginger  belong  to  the  same 
natural  order  (see  p.  594).  They  are  both  of 
tliem  widely  used  as  remedies  for  flatulence, 
usually  in  combination  with  other  medicines, 
such  as  tonics.  For  examjfle,  the  compound 
tincture  of  cardamoms  or  the  tincture  of  ginger 
would  be  a useful  addition  to  a tonic  for  indi- 
gestion. 

Camphor  is  a solid  volatile  oil,  obtained 
from  the  wood  of  Cam*phora  officinarum,  be- 
longing to  the  same  order  as  cinnamon,  Lau- 
raceae.  Rough  camphor  is  imported  from 
China  and  Japan  and  is  re-sublimed  in  Fngland. 

Cse.  It  stiniulate.s  the  skin  and  is  a power- 
ful irritant  to  I’taw  surfaces  and  to  mucous  mem- 
branes. On  this  account  it  is  emjiloyed  for 
liniments  and  oils,  as  applications  to  sprains, 
painful  and  enlarged  joints.  It  is  destructive 
to  low  forms  of  animal  life,  and  is  used,  there- 
fore, for  antiseptic  purposes,  along  with  carbolic 
acid,  for  decayed  teeth,  &c.  It  is  its  stimulating 
jiroperties  that  make  it  usefvd,  when  taken  in- 
ternally, for  flatulence  and  diarrhoea,in  hysterical 
vomiting  and  the  early  stage  of  cholera.  But 
when  given  in  large  doses  it  produces  sickness 
and  vomiting,  by  its  irritant  effects.  It  also 
stimulates  the  heart  and  circulation,  when  taken 
internally,  and  the  nervous  system.  Because 
of  its  stimulating  effects  on  the  nervous  .system, 
it  has  been  given  in  prostration  of  fevers,  in 
poisoning  by  opium,  and  in  various  nervous 
affections.  In  overdoses  it  produces  a species 
of  intoxication,  with  confusion  of  speech  and 
mind,  and  later  convulsions.  It  stimulates  the 
air-passages  also,  and  is  frequently  used  in  com- 
bination with  other  substances  as  a cough 
mixture,  and  it  acts  also  on  the  skin.  In  com- 
mon cold-in-the-head  it  has  been  found  useful 


when  inhaled  as  a vapour,  30  to  60  grains  in 
5 ])int  hot  water. 

Its  chief  prej)arations  are: — 

Dose. 

Camphor  Water 1 tea-spoonful. 

(Place  30  grains  crushed  camphor  in  a small  mus- 
lin bag  in  1 pint  of  water  for  2 days. ) 

Spirit  of  Camphor 10  to  30  drops. 

Compound  Tincture  of  Camphor...  15  to  30  drops. 

(Contains  opium— used  for  cough,  and  called 
Paregoric  Elixir. ) 

Cinnamon  (see  p.  595)  is  specially  useful  in 
combination  with  drugs  for  diarrluBa,  because, 
besides  its  aromatic  oil,  it  contains  tannic  acid 
properties,  and  has  therefore  an  astringent  as 
well  as  a stimulating  action  on  the  stomach  and 
bowel. 

Poppepmint  (see  p.  594)  is  one  of  the  most 
common  remeilies  for  flatulence  and  colic,  either 
alone  or  in  combination  with  purgatives,  or,  iu 
cases  of  diarrhcea,  with  astringents.  Rubbing 
the  skin  of  face  and  hands  and  other  exposed 
parts  with  soa])  strongly  scented  with  pepper- 
mint or  lavender  prevents  mosquito  bites. 
Hanging  a siirig  of  the  plant  or  of  pennyroyal 
near  the  head  during  sleeji  is  said  also  to  be 
useful,  or  a small  bottle  containing  the  volatile 
oil. 

Spearmint  has  similar  properties  to  pepper- 
mint. 

Valerian — the  dried  roots  and  rootlets  of 
Valeriana  ojjicinalis,  plants  growing  wild  and 
cultivated  in  Britain.  The  preparations  of  vale- 
rian have  a strong  stimulating  effect  uj)on  the 
stomach  and  bowels,  heart  and  nervous  system. 

It  is  s])ecially  used  for  hysterical  flatulence, 
fainting,  palpitation,  and  convulsions.  In  large 

o 

do.ses  the  oil  paralyses  the  nervous  system. 

Besides  these  remedies  creasote,  sulphurous 
acid,  and  carbolic  acid  have  been  given  for 
flatulence,  and  also  charcoal.  The  idea  of  using 
the  three  former  substances  is  that  they  prevent 
changes  of  decomposition  occui’ring  which  may 
be  the  cause  of  the  flatulence.  They  may  be 
tried  in  drop  doses  diluted.  The  object  of 
using  chai-coal  is  to  diminish  distension  by  the 
absorption  of  the  ga.s.  For  this  purpose  a half 
tea-spoonful  of  the  powder  may  be  used. 

Emetics. 

J’hese  are  substances  which  cause  the  stomach 
to  expel  its  contents  by  way  of  the  mouth  (Greek 
emeo,  to  vomit).  Some  substances  produce  this 
action  by  influencing  the  stomach  itself,  by 
an  irritating  effect  u])on  its  walls.  This  is  the 
way  in  which  mustard  acta,  for  example,  car- 
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bouate  of  ammonia  in  large  closes,  infusion  of 
chamomile  flowers,  salt  and  water,  sulphate  of 
zinc,  alum,  and  sulphate  of  copper.  Large 
di  •auglits  of  warm  water  act  by  their  mechanical 
bulk.  These  are  called  direct  emetics.  On  the 
other  hand  there  are  a few  drugs  which  excite 
vomiting  by  acting  on  the  nervous  system,  and 
may  produce  their  effect  without  entering  the 
stomach  at  all,  such  as,  among  others,  tartar 
emetic,  ipecacuanha,  apomorphia.  That  vomit- 
ing may  be  principally  dependent  upon  nervous 
changes  is  shown  by  the  fact  that  mere  impres- 
sions upon  the  nerves  of  sight,  taste,  smell,  may 
excite  it,  or  the  mere  idea  or  recollection  of  such 
impressions,  as  the  recollection  of  a disgusting 
smell  or  sight,  &c.,  and  by  the  fact  that  vomit- 
ing is  a very  common  symptom  in  irritation  of 
the  brain,  as  in  inflammation  of  the  membranes 
of  the  brain,  and  the  pressure  of  tumours  or 
effusions  on  the  brain.  Then  the  induction  of 
vomiting  by  tickling  the  throat  with  a feather, 
or  by  passing  the  finger  into  the  throat,  is  an  illus- 
tration of  reflex  nervous  vomiting.  The  occur- 
rence of  vomiting  in  disease  of  kidneys,  ovaries, 
womb,  &c.,  is  another  illustration  of  the  same 
thing,  the  stomach  being  acted  on  by  nervous 
impressions  conveyed  from  the  diseased  organ. 

It  is  to  be  noted  that  vomiting  is  not  a simple 
act  of  expelling  the  contents  of  the  stomach. 
Other  organs  ai’e  influenced  more  or  less,  accor- 
ding to  the  nature  of  the  agent  used  to  excite  the 
act.  Usually  there  is  general  depression,  en- 
feeblement  of  the  circulation,  weakening  of  the 
action  of  the  heart,  languor,  and  musciilar  weak- 
ness. The  air-passages  are  affected,  air  being 
pressed  out  of  the  lungs  by  the  compression  of 
the  abdomen.  In  bronchitis,  croup,  and  other 
diseases  of  the  air-passages,  this  effect  is  bene- 
ficial by  clearing  the  tubes  of  phlegm,  &c.  Often, 
moreover,  the  emetic  used  has  a stimulating  ac- 
tion upon  the  respiratory  passages,  such  as  ipe- 
cacuanha, so  that  the  sweeping  out  of  material 
from  the  lungs  is  more  effectually  secured.  The 
act  of  vomiting  is  also  accompanied  by  increased 
secretion  of  sweat,  saliva,  and  mucus  from  the 
glands  of  the  throat  and  air-passages.  The  pres- 
sure exerted  upon  the  abdomen  in  the  act  of 
vomiting  expels  bile  from  the  gall-bladder,  and 
is  sometimes  made  use  of  to  get  rid  of  gall-stones 
lodging  in  the  bile-duct.  Now  it  will  be  under- 
stood that  the  additional  effects  on  the  heart  and 
circulation,  lungs  and  nervous  system,  are  much 
more  marked  in  the  case  of  drugs  which  act 
thiough  the  general  system,  and  much  less 
marked,  or  not  marked  at  all,  in  the  case  of 
emetics  acting  simply  locally  on  the  stomach. 


Mustard  and  water  given  for  the  purpose  of 
emptying  the  stomach  and  getting  rid  of  a mass 
of  ill -digested  and  irritating  food  will  rather 
produce  a sense  of  comfoi’t  and  well-being  than 
a feeling  of  depression.  Tartar  emetic,  on  the 
other  hand,  produces  great  depression,  and  might 
cause  serious  weakening  of  the  circulation  and 
collapse  in  delicate  persons.  Therefore,  in  select- 
ing an  emetic,  one  ought  to  consider  the  other 
effects  the  emetic  may  produce,  and  whether  it 
is  advisable,  in  the  particular  case,  to  risk  them 
or  not.  The  mere  increased  pressure  upon  cer- 
tain organs,  specially  upon  the  lungs  and  blood- 
vessels, must  not  be  forgotten,  and  it  will  show 
the  need  of  refraining  from  the  use  of  such  sub- 
stances in  tlie  case  of  persons  with  weak  blood- 
vessels, liable  to  attacks  of  bleeding. 

We  will  now  consider  some  of  the  details  con- 
nected with  the  action  of  the  drugs  used  as 
emetics. 

Lukewarm  Water  given  in  large  draughts 
is  one  of  the  simplest  and  safest  of  emetics,  and 
may  be  used  to  rid  the  stomach  of  irritating 
masses  of  food,  in  sick  headache,  or  to  aid  in  the 
expulsion  of  some  piece  of  food  lodged  in  the 
upper  part  of  the  gullet.  Salt  and  water,  a 
table-spoonful  in  a tumbler  of  warm  water,  ai'e 
also  employed  for  a like  purpose. 

Mustard  and  Water.— Oneor  two  tea-spoon- 
fuls of  mustard  to  a tumblerful  of  hot  water  is 
more  expeditious  than  simple  lukewarm  water, 
and  is  employed  under  similar  cii’cumstances.  It 
is  the  means  most  ready  to  hand  in  cases  of  poi- 
soning, and  in  cases  of  laudanum-poisoning  it  is 
to  be  preferred  to  sulphate  of  zinc  or  copper,  since 
the  laudanum  may  so  deaden  the  susceptibility 
of  the  stomach  walls  that  it  is  impossible  to  in- 
duce vomiting,  and  the  use  of  the  stomach-pump 
may  be  necessary.  In  such  a case  the  substance 
given  as  an  emetic  remains  in  the  stomach  and 
may  be  absorbed.  In  the  case  of  mustard  no 
harm  will  be  done;  in  the  case  of  zinc,  &c.,  harm 
might  arise. 

Infusion  of  Chamomile  Flowers.— Emetic 
dose,  5 ounces  or  upwards.  See  p.  840. 

Carbonate  of  Ammonia.— 30 grains  in  water, 
as  an  emetic.  See  p.  843. 

Zinc. — The  chief  preparations  of  zinc  used  as 
emetics  are  as  follows: — 

Sulphate  of  Zinc.  ...Emetic  dose,  10  to  30  grains. 

Acetate  of  Zinc ,,  10  ^0  ,, 

Sulphate  of  zinc  is  employed  as  an  emetic 
when  an  effect  is  speedily  desiied.  Besides  ra- 
jfldity  of  action,  very  necessary  in  cases  of  poi- 
soning, it  possesses  the  property  of  producing 
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little  depression.  It  is  chiefly  in  cases  of  poi- 
soning it  is  employed. 

Preparations  of  zinc  are  also  employed  for 
their  tonic  and  astringent  properties,  and  are 
considered  further  on  p.  869 . 

Copper.— 

Sulphate  of  Copper Emetic  dose,  5 to  10  grains. 

Preparations  of  copper  are  chiefly  used  for 
external  application,  but  some  of  its  salts  are 
noted  on  p.  869  later  in  this  section.  As  an 
emetic  the  zinc  sulphate  is  preferred. 

Alum.— 

Dried  Alum Emetic  dose,  30  to  60  grains. 

Alum  is  mainly  used  as  a local  application, 
for  washes,  gargles,  &c,,  and  is  considered 
further  on  in  this  section  (p.  868). 

Ipecacuanha  belongs  to  that  class  of  emetics 
which  act  upon  the  general  system.  It  will  be 
suitable  here  to  consider  all  its  actions  upon  the 
body,  and  the  chief  preparations.  The  plant  is 
called  the  Cephaelis  Ipecaciianha,  and  it  is  the 
dried  roots  that  are  used.  These  are  dull-gray, 
bent  and  twisted,  with  a thin,  white,  finely- 
porous  core,  and  a thick  wrinkled  bark,  ])resent- 
ing  the  appearance  of  a series  of  rings  threaded 
on  to  the  core.  The  root  is  powdered,  and  be- 
sides starch,  gum,  &c.,  contains  the  active  prin- 
ciple ernetin  and  ipecacuanhic  acid,  a substance 
allied  to  tannic  acid. 

Px-eparations : — 

DOSE. 

Powdered  Ipecacuanha  ^ grains  as  expectorant. 

115  to  30  ,,  emetic. 

Ipecacuanha  Wine. . . . expectorant. 

l3-6  tea-spoonfuls  as  emetic. 
Compound  Ipecacuan-  \ 
ha  Powder  ( Dover’s  1 
Powder)  (1  grain  of 
Ipecacuanha,  1 grain 
of  Opium,  8 grains 
Sulphate  of  Potash), 

Syrup  Ipecacuanha  (an/ 2 to  30  drops  as  expectorant. 

American  preparation)  to  1 ounce  as  emetic. 

Ipecacuanha  powder  has  marked  irritating 
properties.  Dust  of  ipecacuanlia  in  process  of 
crrindiiifT  ffainiim  entrance  to  the  nostrils,  and 
air-passages  in  general,  pi’oduces  all  the  symptom 
of  a severe  cold  in  the  head,  sneezing,  swelling 
of  the  lining  membrane  of  the  nostrils,  cough- 
ing, and  a species  of  hay-asthma;  and  it  may 
even  jxroduce  a pustular  eruption.  When  the 
wine  is  used  as  a spray  to  the  throat,  its  stimu- 
lating qualities  cause  increase  of  the  secretion 
of  the  throat  glands,  and  relieve  di’yness  of  the 
parts  and  cough  and  irritation  arising  therefrom. 
Taken  into  the  stomach  it  produces  similar  ef- 


' 5-10  grains  (for  adults  only). 


fects.  If  the  dose  be  small,  it  acts  as  a stimu- 
lant to  the  stomach,  and  pi’oduces  frequently 
marked  beneficial  results  by  the  stimulus,  spe- 
cially in  catarrhal  conditions  of  that  organ.  In 
larger  doses  it  excites  sickness  and  vomiting  by 
the  marked  irritation  it  jn-oduces.  It  acts  veiy 
quickly,  and  for  this  pur])ose  a good  method  of 
administi'ation  consists  in  giving  5 gi-ains  of  the 
powder  in  water  every  5 minutes  till  the  effect 
is  produced.  Gaining  entrance  to  the  blood,  it 
acts  on  the  lining  membrane  of  the  air-passages, 
increasing  the  phlegm,  and  I’endering  it  more 
fluid.  It  is  thus  specially  in  c<ises  where  the 
expectoration  is  scanty  or  tough,  and  expelled 
only  with  difficulty  that  ipecacuanha  should  be 
employed.  It  is  widely  used  in  bi’onchitis  of 
children  to  aid  in  the  removal  of  the  phlegm, 
and  in  whooping-cough  also.  It  acts  also  on  the 
skin,  and  in  common  colds,  in  combination  with 
opium  as  Dovei'’s  powder,  it  is  one  of  the  best 
of  remedies.  It  is  employed  also  for  its  effect 
on  the  liver  by  increasing  the  secretion  of  bile, 
and  for  its  .stimulating  effects  on  the  bowel  in 
dysentery.  Its  praises  have  been  sung  in  the 
acute  dysentery  of  the  tropics.  For  this  purpose 
it  must  be  given  in  large  dose — 30  to  90  grains, 
and  it  is  said  such  doses  may  be  given  in  this 
disoi’der  without  inducing  vomiting,  if  the  pa- 
tient will  keep  lying  quietly  orr  the  back.  In 
suitable  cases  the  motions  become  natural  in 
character  and  frequerrce,  and  straining  and  grip- 
irrg  disappear.  After  a large  dose — 60  to  90 
grains — a second  will  not  be  required  for  10  to 
12  hours,  if  airy  second  be  needed  at  all.  In- 
stead of  being  giverr  by  the  mouth  it  may  be  in- 
jected into  the  bowel — 30  to  60  grains  suspended 
in  a small  quantity  of  gummy  fluid,  three  or  four 
times  a-day.  It  is  also  worth  trying  in  the 
diarrhoea  of  childi’en,  vdien  the  stools  are  slimy 
and  green.  One  or  two  drops  of  the  wine  every 
hour  are  recommended ; and  all  the  more  if 
vomiting  also  be  present.  It  may  appear  strange 
that  a drug  giveir  to  produce  vomiting  should 
also  be  able  to  allay  vomiting,  but  it  appears  to 
yield  much  relief  irr  some  forms  of  the  vomitirrg 
of  pregnancy,  that  form  which  occurs  soon  after 
waking,  and  also  in  those  cases  whei'e  sickness, 
heartburn,  and  flatulence  are  associated.  One 
drop  of  the  wine  every  hour  or  several  times 
a-day  is  recommended  by  Ringer  for  this  jrur- 
po.se,  and  for  the  morning  sickness  of  drunkards. 
The  vomiting  due  to  cold-in-tlie-storaach — gas- 
tric catarrh — which  is  frequently  also  attended 
by  purging,  will  almost  certainly  be  relieved  by 
a dose  of  the  Dover’s  powder,  repeated  in  3 or 
4 hours.  A sjrray  of  ipecacuanha  wirre  is  highly 
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recommended  by  Dr.  Ringer  to  relieve  thecough, 
tightness  of  the  chest,  and  difficult  breathing  of 
“winter  cough.”  The  person  should  breathe 
deeply  at  every  squeeze  of  the  spray -ball  to  get 
the  vapour  well  into  the  air-passages,  and  two 
or  three  squeezes  should  be  used  at  each  sitting, 
and  repeated  twice  daily  or  so. 

Einetin,  the  active  principle  of  ipecacuanha. 


is  used  as  an  expectorant  in  doses  of  200 
and  as  .vii  emetic  in  doses  of  } to  ^ grain.  It  is 
veiy  })owerful,  and  not  to  be  used  except  by 
medical  orders. 

Tartar  Emetic — Antimony . — Antimony  is 
a metal.  It  is  not  employed  in  medicine  in  its 
metallic  state.  Its  chief  preparations  used  in 
medicine  are: 

to  2 grains, 
emetic  ^ to  1 tea- 


Tartar  Emetic  or  Tartrated  Antimony . 
Antimonial  Wine 


..Dose,  as  an  expectorant  to  J grain,  as  an  emetic  1 
I to  cause  sweating  10  to  40  drops,  as  an 


James’s  Fever  Powder  (1  part  of  Oxide  of  ) 
Antimony  with  2 of  Phosphate  of  Lime).  ) 


spoonful  repeated. 
3 to  10  grains. 


Another  preparation  of  antimony,  the  “ butter 
of  antimony,”  properly  the  solution  of  the 
chloride  of  antimony,  is  used  by  veterinary 
surgeons  for  application  to  foul  sores  and  malig- 
nant surfaces  to  cleanse  them.  An  ointment 
of  tartar  emetic  (1  of  tartar  emetic  to  4 of  lard) 
is  used  for  enlarged  joints,  in  cases  of  neuralgia, 
and  as  a stimulating  application  to  the  chest  in 
bronchitis,  whooping-cough,  &c. 

Uses. — The  ointment  of  tartar  emetic  applied 
to  the  skin  reddens  it  and  brings  out  a crop  of 
pimples  which  become  pustules.  It  is  irritating, 
that  is  to  say.  Now  when  tartar  emetic  is  taken 
into  the  stomach  in  small  quantity.,  it  is  mildly 
irritating,  producing  a feeling  of  warmth  at  the 
stomach;  sweating  also  follows.  In  slightly 
larger  doses  the  irritating  action  produces  loss 
of  appetite,  sickness,  weakness  of  the  circulation, 
and  a feeling  of  feebleness  and  depression.  At 
the  same  time  the  secretion  from  the  glands  of 
the  stomach,  bowels,  respiratory  passages,  and 
skin  is  increased.  After  larger  doses  vomiting 
occurs  with  great  weakness  and  depression  and 
muscular  relaxation,  and  after  poisonous  doses 
the  synq)toms  of  irritation  of  stomach  and 
bowels  are  marked.  There  occurs  diarrhoea,  the 
pulse  is  small  and  quick,  and  the  skin  is  covered 
with  cold  clammy  sweat.  The  symptoms  are 
very  like  those  of  cholera,  cramps  of  the  extre- 
mities also  occur,  and  before  death  sometimes 
deliriiun  and  convulsive  spasms. 

Tartar  emetic  is  used  chiefly  for  its  emetic 
and  depressing  properties,  but  it  is  not  resorted 
to  now  nearly  so  much  as  formerly.  On  account 
of  its  marked  effect  in  reducing  the  strength 
and  frequence  of  the  ])ulse  it  used  to  be  much 
employed  at  the  beginning  of  fevers,  and  during 
the  course  of  acute  inflammations  of  luiifr,  bowels, 
brain,  &c.  Its  effect  in  stimulating  the  skin 
made  it  still  more  useful  in  these  conditions. 
For  these  objects,  however,  it  is  scarcely  now 
employed,  except  in  acute  inflammations  in 


otherwise  perfectly  healthy  and  robust  persons'.. 
To  cause  vomiting  in  order  to  get  relief  in  bron- 
chitis or  croup  or  whooping-cough,  ipecacuanha 
is  preferred.  Emetics  have  been  found  vei’y 
useful  to  cut  short  attacks  of  malarial  fever, 
such  as  ague,  when  accompanied  by  a purgative 
and  followed  by  the  administration  of  quinine. 

Antimony  in  any  of  its  forms  should  never 
be  administered  to  the  very  young,  very  old,  or 
feeble;  and  indeed  what  has  been  said  ought  to 
be  sufficient  to  deter  unskilled  persons  from  its 
use. 

Plummer’s  Pill  is  a mixture  of  calomel,  sul- 
phui’ated  antimony,  guaiacum  resin,  and  castor- 
oil,  and  the  presence  of  the  antimony  is  siq)posed 
to  increase  its  stimulating  effect  upon  the  liver, 
causing  an  increased  outpour  of  bile  into  the- 
bowel. 

The  use  of  antimony  sometimes  brings  out  a 
pustular  eruption  on  the  skin. 

Poisoning  by  antimony  is  to  be  treated  by 
administering  solutions  of  tannin,  easily  obtained 
from  strong  infusions  of  tea,  or  oak-bark,  or 
cinchona.  Stimulants  ought  also  to  be  given 
to  relieve  depression,  diffusible  stimulants  like 
ammonia  being  preferred. 

Apomorphia  is  made  from  morphia  by  heat- 
ing it  in  a closed  tube  with  concentrated  hydro- 
chloric acid.  It  is  one  of  the  most  certain  of 
emetics,  and  causes  neither  irritation  of  the 
stomach  nor  diarrhoea.  It  induces  vomiting, 
not  by  acting  on  the  stomach,  but  by  its  influence 
on  the  nerve-centres,  and  as  the  dose  is  small 
it  can  be  injected  under  the  skin  by  the  hypo- 
dermic method  (see  p.  813).  The  dose,  when 
thus  used,  is  ^ to  ^ grain.  If  taken  by  the 
mouth,  a dose  of  to  grain  is  required.  In  a 
few  minutes  after  injection  there  is  sickness,  not 
excessive,  and  free  vomiting,  and  depression 
does  not  last  long.  A]wniorphia  is  now  em- 
jfloyed  when  speedine.ss  of  action  is  desired,  as 
in  cases  of  poisoning,  and  in  cases  of  lodgment 
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of  foreign  bodies  or  masses  of  food  in  tlie  ^'dlet. 
It  is  not  a substance,  however,  to  be  employed 
by  any  but  a skilled  person,  and  certainly  not 
in  the  case  of  children,  except  by  some  respon- 
sible person  who  is  well  acquainted  with  the 
materials  he  is  using. 

Remedies  which  Soothe  the  Stomach. 

All  the  substances  which  we  have  been  hither- 
to considering  in  this  section  act  as  stimulants 
to  the  stomach,  increasing  the  activity  of  its 
circulation,  the  energy  of  its  movements,  and 
the  excitability  of  its  nerves.  It  is  very  fre- 
quently necessary  to  produce  quite  contrary 
effects,  to  diminish  the  circulation,  to  quiet  the 
churning  movements,  and  to  dull  the  nervous 
sensibility.  Remedies  which  do  this  are  called 
gastric  sedatives.  The  indications  for  the  need 
of  such  treatment  are  an  excessive  irritability, 
which  causes  the  stomach  to  eject  its  contents 
by  vomiting,  or  to  threaten  to  do  so,  pain,  and 
sometimes  diarrhoea,  caused  by  the  food  being 
hurried  out  of  the  stomach  before  it  has  time 
to  be  digested,  a kind  of  diarrhoea  which  is 
recognized  by  its  being  almost  invariably  set  up 
a very  short  time  or  only  a few  minutes  after 
food  is  taken.  Substances  which  thus  soothe 
the  stomach  may  do  so  directly.  For  example, 
if  marked  irritability  of  the  stomach  be  due  to 
excessive  acidity  of  its  contents,  a few  grains  of 
bicarbonate  of  soda,  by  neutralizing  the  excess 
of  acid,  will  procure  relief  and  quiet  down  the 
organ.  In  like  circumstances  a glass  of  warm 
water  is  often  sufficient  to  procure  relief.  Or 
if  the  irritability  be  due  to  flatulent  distension, 
some  of  the  agents  for  expelling  wind — ginger, 
peppermint,  &c. — may  have  a similar  calming 
effect.  This  action  is  due  to  the  direct  influence 
on  the  stomach  itself  and  its  contents.  On  the 
other  hand,  other  remedies  act  in  a more  general 
way,  through  the  blood  and  nervous  system. 
Opium  is  an  excellent  example  of  this  class, 
acting  as  a sedative  to  the  stomach  by  its  effect 
upon  the  nerves. 

Ice  is  the  most  powerful  of  local  sedatives  to 
the  walls  of  the  stomach.  It  is  simple,  and  in 
cases  of  pronounced  irritability,  evidenced  by 
the  vomiting  of  everything  taken,  no  matter 
how  small  in  quantity,  ice  should  be  resorted  to. 
Tlie  ice  should  be  swallowed  in  small  pieces, 
ami  milk  ought  to  be  iced  and  sips  taken  at  fre- 
quent intervals.  The  application  to  the  walls  of 
the  abdomen  over  the  region  of  the  stomach  of 
mustard  poultices  will  aid  the  treatment  materi- 
ally. 


Bismuth  is  one  of  the  chief  local  soothing 
agents  in  stomach  irritability.  Bismuth  is  a 
metal;  its  chief  preparations  are  as  follows: — ^ 

Carbonate  of  Bismuth Dose,  5 to  20  gi-ains. 

Subnitrate  of  Bismuth ,,  5 to  20  ,, 

Bi-smuth  Lozenges ,,  1 to  6 lozenges. 

2 grains  of  subnitrate  in  each  lozenge. 

Uses. — Bismuth  in  the  form  of  subnitrate  is 
used  to  allay  irritation  outside  the  stomach,  as 
a dusting  powder,  wash,  or  ointment  to  chapped 
hands  and  nipjfles,  and  to  weej)ing  sores  such  as 
the  raw  surface  of  eczema.  Used  as  snuff  it  is  very 
valuable  in  the  commencing  stage  of  cold  in  the 
head,  the  stage  when  the  irritability  of  the  lining 
membrane  is  so  great  that  sneezing  is  occasioned 
by  the  slightest  movement  of  aii\  It  is  best 
combined  with  morphia  and  powdered  gum 
arabic  as  Terrier’s  snuff' (see  p.  155).  In  10-grain 
doses  the  subnitrate,  or  still  better  the  carbonate, 
of  bismuth  is  one  of  the  best  remedies  in  irritable 
indigestion,  of  which  pain  squeamishuess  and 
vomiting  are  the  signs.  In  the  beginning  of  cold 
in  the  stomach — gastric  catarrh — when  every- 
thing is  rejected,  and  there  is  headache,  bone- 
pains,  and  feverishness,  bismuth  with  opium  in 
the  form  of  Dover’s  powder  commonly  acts  like 
a charm.  If  it  is  not  desirable  to  give  opium, 
for  example  to  young  persons  or  to  those  with 
whom  o])ium  disagrees,  it  may  be  combined 
with  one  of  the  jneparations  of  lime  or  mag- 
nesia. A solution  of  bismuth  is  now  obtainable 
from  all  chemists,  which  may  be  used  for  chil- 
dren, and  the  dose  of  which  is  from  ^ to  1 tea- 
spoonful for  adults.  The  drug  is  as  useful  for 
irritable  conditions  of  the  bowel,  diarrhoea,  dy- 
sentery, &c.,  and  specially  for  the  diarrhoea 
coming  on  suddenly  after  a meal. 

Dilute  Hydrocyanic  Acid.— A solution  of 
prussic  acid.  Pui'e  prussic  acid  is  one  of  the 
most  powerful  poisons,  a single  drop  let  fall 
into  the  eye,  nose,  or  mouth  of  a small  animal 
killing  it  instantly  by  its  action  on  the  heart 
and  breathing  tlu’ough  the  nervous  system. 
The  dilute  acid  contains  2 per  cent  by  weight 
of  the  pure.  Poisonous  doses  paralyse  the  brain, 
nerves,  and  muscles.  If  the  strong  acid  be 
applied  to  the  skin  it  renders  the  part  numb, 
abolishing  in  it  the  sense  of  touch  by  j)assing 
through  the  horny  layer  and  paralysing  the 
sensory  nerves,  and  the  dilute  acid,  applied  for  a 
time,  will  produce  a like  effect.  It  is  this  action 
which  renders  it  a valuable  drug  for  depressing 
the  sensibility  of  the  throat  and  stomach  and 
allaying  irritability.  When  a dose  of  the  weak 
acid  is  taken  into  the  mouth  it  produces  a dull- 
ing effect  upon  the  throat  and  gullet,  and  a 
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soothing  influence  on  the  stomach.  Foi  these 
purposes  the  dose  of  the  dilute  acid  is  2 to  8 

"^'udsonous  doses,  not  large  enough  to  kill  in- 
stantly, produce  slowness  of  breathing,  difiiculty 
of  breathing,  syraiitonis  of  suttocation,and  death, 
after  convulsions,  by  sutfocation,  all  this  owing 
to  paralysis  of  the  nerve-centre  presiding  over 
the  movements  of  breathing.  Headache,  men- 
tal confusion,  and  stupor  are  also  among  the 
symptoms.  In  cases  of  accidental  poisoning  the 
person  must  be  taken  into  the  cold  air,  artificial 
respiration  must  be  used,  and  sluicing  with  cold 
water.  Freshly-prepared  oxide  of  iron  along 
with  carbonate  of  soda,  potash,  magnesia,  oi 
lime  is  an  antidote. 

Dilute  hydrocyanic  acid  is  never  prescribed 
alone,  but  always  in  combination  with  other 
substances  of  a sedative  kind,  such  as  bismuth, 
solution  of  morphia,  and  so  on.  Besides  in  cases 
of  irritable  dyspepsia,  it  is  used  for  dry  irritable 
cough,  and  to  relieve  the  hacking  cough  of  con- 
sumption and  the  asthmatic  cough.  It  is  also 
employed  as  a wash,  ^ ounce  to  8 ounces  of  rose- 
water, for  itching  of  the  skin,  or  in  combination 
with  zinc  ointment — 30  to  60  drops  to  each 
ounce— for  a like  purpose. 

Among  other  sedatives  to  the  stomach  are 
Belladonna  and  its  active  principal  Atropine, 
Opium  and  its  active  principal  Morphia,  which 
are  discussed  in  the  section  devoted  to  Drugs 
Acting  on  the  Nervous  System. 

Oxalate  of  Cerium  is  another  drug,  given  in 
doses  of  1 and  2 grains  as  powder  for  vomiting, 
specially  the  vomiting  and  heartburn  of  preg- 
nancy. It  is  not,  however,  very  reliable. 

Chloroform,  Ether,  and  Cocaine,  discussed 
elsewhere,  are  also  gastric  sedatives. 

Sulphurous  Acid,  Creasote,  Carbolic  Acid, 
in  1-drop  doses  in  water,  also  allay  irritability 
of  stomach  when  it  depends  on  ])rocesses  of  fer- 
mentation set  up  within  the  stomach. 

Ice  and  bismuth  with  the  outward  application 
of  mustard  poultices  are  the  remedies  to  be  com- 
monly employed  for  allaying  stomach  irrita- 
bility, of  course  after  any  irritating  substance 
has  been  expelled,  and  combined  with  the  ad- 
ministration of  bland  soothing  food,  in  small 


stimulate  the  stomach,  such  means  as  excite  a 
more  lively  circulation  or  a more  vigorous  move- 
ment, such  as  bitter  and  aromatic  tonics.  The 
same  remedies  which  are  useful  in  expelling 
wind  from  the  stomach  will  help  in  dispersing 
it  from  the  bowel,  and  the  drugs  which  exeit  c- 
sedative  influence  on  the  one  will  do  so  on  the 
other  also.  Then  the  whole  bowel  will  be 
markedly  influenced  by  the  state  of  the  stomach. 

If  the  contents  of  the  stomach  have  left  it  in  an 
irritating,  intensely  acid,  acrid  condition,  they 
will  prove  very  irritating  also  to  the  small  bowel, 
which  they  enter;  and  the  acidity  may  not  be 
sufticiently  neutralized  to  allow  of  the  digestion 
by  the  pancreas  and  the  bile  to  go  on  satisfac- 
torily. An  ill-digested  mass  will  consequently 
be  passed  along  the  bowel,  producing  irritation 
as  it  goes,  ending,  it  may  be,  in  irregular  con- 
traction of  the  bowels,  colic,  and  hasty  expulsion 
of  the  offending  materials  by  a too  copious  dis- 
charge. This  condition  of  aflairs  the  adminis- 
tration of  some  alkaline  medicine, soda  or  potash, 
while  the  food  was  still  in  the  stomach,  would 
have  greatly  diminished,  if  not  prevented,  by 
diminishing  the  excessive  acidity.  On  the  other 
hand,  if,  through  weakness,  the  gastric  juice  has 
been  deficient,  the  contents  of  the  stomach  have 
not  been  acid  enough,  the  absence  of  the  usual 
stimulus  of  the  acid  material  passing  over  the 
openings  of  the  bile  and  pancreatic  ducts  might 
lead  to  a diminished  flow  of  the  respective  juices 
and  to  a continuance  of  the  imperfect  digestion 
already  begun  in  the  stomach.  So  that  we  may 
say  the  proper  performance  of  digestion  in  the 
stomach  is  the  necessary  preparation  for  proper 
digestion  in  the  upper  part  of  the  small  intestine. 
There  remain,  then,  for  our  consideration,  two 
large  classes  of  drugs  affecting  the  bowel,  namely 
those  which  assist  in  the  expulsion  of  the  remains 
of  the  food  and  other  contents  from  the  bowel, 
and  those  which  restrain  such  an  action,  in  short 
purgatives  and  astringents,  remedies  for  consti- 
pation and  for  diai'rhoea. 

Remedies  for  Constipation: 
Purgatives,  &e. 

When  one  considers  on  what  conditions  the 
vecnila.r  onward  nroffress  of  the  altered  foods  in 


quantities. 

DRUGS  WHICH  ACT  ON  THE 
BOWELS. 

A large  portion  of  what  has  been  written  in 
the  previous  part  of  this  section  is  as  aiqilicable 
to  the  bowel  as  to  the  stomach  itself.  The  bowel 
may  be  stimulated  by  the  same  means  which 


the  bowel  depends,  it  becomes  easier  to  under- 
stand in  how  great  a variety  of  ways  constipation 
may  be  produced  and  after  how  many  difieient 
methods  it  may  be  treated.  To  the  altered  food 
as  it  passes  along  the  bowel,  there  are  added 
various  juices,  the  bile,  pancreatic  juice,  and 
intestinal  juice,  dependent  as  to  quantity  upon 
the  blood  supply  to  the  organs  manufacturing 
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tlieni,  and  upon  the  stimulus  received  from  the 
food  itself.  From  this  mixture  of  food  and 
digestive  juices  the.>'e  is  being  removed,  in  liquid 
form,  as  it  pjisses  along,  much  of  its  nutritive 
material,  and  the  consistence  of  the  mass  in  its 
onward  progress  will  depend  on  the  relation 
between  the  addition  of  fluid  and  the  abstraction 
of  dissolved  nutriment.  Defective  secretion 
and  slow  progress  will  produce  a very  dry  resi-  j 
due,  little  being  added  and  as  much  as  possible 
abstracted,  while  hurried  progress  will  make  a 
very  fluid  residue,  because  little  time  is  given 
for  absorption;  and  such  hurried  progress  is 
usually  the  result  of  irritation,  which  will  have, 
as  another  of  its  efl'ects,  a more  copious  secretion. 
The  onward  progress  is  due  to  the  worm-like 
spiral  wave  of  contraction  that  passes  along  the 
bowel  always  in  one  direction — the  peristaltic 
movement,  and  this  movement  dei^ends  for  its 
rate  and  its  energy  upon  the  excitability  of  the 
muscular  wall  of  the  bowel  and  on  the  state  of 
the  nerves  between  the  muscular  layers.  It 
remains  to  be  added  that  the  bile,  besides  aiding 
the  movement  merely  by  its  wateiy  character, 
does  so  also  by  the  stimulating  action  it  has 
upon  the  bowel,  increasing  thereby  the  peristaltic 
contraction.  It  is  plain,  therefore,  that  the 
movement  of  the  remains  of  food-stuff's  along 
the  digestive  canal  will  be  aided  by  any  sub- 
stance which  (1)  increases  the  quantity  of  the 
digestive  fluids,  or  (2)  drains  water  from  the 
blood  into  the  canal,  or  (3)  increases  specially 
the  quantity  of  the  bile,  since  it  is  particularly 
stimulating,  or  (4)  increases  the  movement  either 
by  directly  exciting  the  muscular  walls,  or  in- 
directly by  acting  through  the  nerves.  Now, 
there  are  drugs  capable  of  accomplishing  one  or 
other  of  these  actions,  and  some  of  them  act  at 
the  same  time  in  several  of  the  ways  indicated. 
Certain  terms  are  employed  to  signify  the  special 
way  in  which  the  remedy  acts.  The  general 
term  for  all  the  varieties  of  action  is  purgative, 
from  Latin  purge,  I cleanse,  since  the  effect  is 
to  clear  offensive  matei’ial  from  the  bowel. 
Cathartic  is  a term  implying  the  same  thing, 
being  derived  from  the  Greek  kathairo,  I purge. 
When  the  means  used  are  such  as  to  cause  simply 
a movement  of  the  bowel  in  the  mildest  possible  , 
way,  without  producing  any  n)arked  effect  upon 
secretions  or  the  walls  of  the  bowel,  they  are 
said  to  be  aperient,  from  Latin  aperio,  I open,  ; 
or  laxative,  from  laxo,  I loo.se.  When  the  action 
produced  is  violent,  the  substance  is  said  to  be 
a drastic  purgative,  from  the  Greek  drastikos, 
active.  Now,  ordinarily,  purgatives  act  in  more 
ways  than  one,  they  both  stimulate  the  walls  of  ' 


the  bowel  to  increased  movement  and  they  ex- 
cite an  increased  secretion.  But  there  are  others 
which  act  specially  in  one  direction.  For  ex- 
ample, substances  like  common  salt,  Epsom  salts, 
rochelle  salts,  &c.,  all  .saline  medicines,  are  par- 
ticularly active  in  withdrawing  water  fi-mn  the 
blood  and  producing  copious  watery  stools,  and 
such  remedies  are  technically  called  hydragogue 
cathartics  (from  Greek  hudor,  water,  and  ago, 
I drive  out).  Again  there  are  purgatives  whose 
special  action  consists  in  increasing  the  flow  of 
bile  from  the  liver,  and  these  are  called  chola- 
gogues  (Greek  chole,  bile,  and  ago)-,  such  are 
podophyllin,  rhubarb,  calomel,  and  aloes. 

Laxatives  or  Aperients. 

Many  substances,  not  necessarily  drugs,  act  in 
a mild  way  in  aiding  movement  of  the  bowels. 
Foods  which  have  some  roughness  when  jire- 
pared,  sucli  as  oatmeal  porridge  and  bran  bread, 
are  suitable  for  this  purpose.  Substances  also 
which  have  a large  residue  of  undigested  ma- 
terial help  to  a movement  of  the  bowels  by  their 
mere  bulk,  such  as  vegetables  and  fruits,  like 
prunes,  figs,  apples,  &c.,  the  vegetable  acids  of 
which  are  also  agents  in  the  process. 

Castor-oil  is  the  chief  of  laxative  medicines. 
It  is  the  oil  expressed  from  the  seeds  of  the 
castor  - oil  plant  — Ricinus  comviunis  — which 
grows  in  America  and  the  East  Indies.  The 
remains  of  the  seeds,  after  the  oil  has  been 
separated,  contain  a substance  which  has  a 
violent  purgative  action.  The  castor-oil  seeds, 
or  beans,  if  taken  themselves,  produce  .severe 
inflammation  of  the  bowel,  shown  by  violent 
vomiting,  purging,  and  collapse,  even  death. 
The  oil  contains  almost  none  of  the  sub.stance 
to  wliich  these  effects  are  due.  It  is  in  small 
doses  mild  and  non-irritating  in  action,  and  is, 
therefore,  suitable  for  women,  delicate  persons, 
and  children,  and  is  always  a useful  agent  when 
it  is  desired  to  move  the  bowels  with  as  little 
disturbance  as  possible,  as  in  irritable  condi- 
tions of  the  bowel,  in  pregnancy,  when  piles  or 
fissure  of  the  anus  is  present,  and  in  other  simi- 
lar circumstances.  When  taken  bv  a nursing 
mother,  it  acts  also  upon  the  child  through  the 
milk. 

In  two  oppo.site  conditions  it  is  specially  valu- 
able: first  in  that  of  simple  constipation,  where 
one  desii’es  simply  to  emjfly  the  bowel,  and  to 
produce  no  other  effects,  and  second  in  diar- 
rluna.  The  type  of  diarrhoea  in  which  it  is 
specially  useful  is  that  dependent  upon  some 
irritating  material  in  the  bowel,  ill-digested 
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food,  for  example.  Tlie  castor-oil  sweeps  out 
the  offending  material,  and  thus  allows  the 
bowel  to  quiet  down.  In  the  diarrhoea  of  chil- 
dren, therefore,  in  particular  that  dependent 
upoii  some  error  in  diet,  specially  apt  to  occur 
in  summer,  is  castor-oil  valuable. 

Dose  for  adults,  ^ to  1 ounce. 

,,  children,  1 tea-spoonful  and  upwards. 

For  constiiiation  it  is  best  given  in  the  morn- 
ing, an  hour  before  breakfast ; given  thus  early, 
a small  dose  often  suffices.  From  15  drops  to 
half  a tea-spoonful  may  be  tried.  The  spoon 
or  ghiss  in  which  it  is  to  be  dropped  should  be 
-well  wetted  with  water  or  peppermint  water. 
Indeed,  if  a little  peppermint  water  be  taken 
in  the  vessel  first,  and  the  oil  dropped  upon  it, 
the  glass  being  kept  in  gentle  motion  to  keep 
the  sides  wet  and  free  from  the  oil,  the  oil  may 


be  swallowed  down  floating  on  the  water,  and 
leaving  no  taste.  Lemon- juice,  coffee,  and  milk 
are  used  on  which  to  float  the  dose,  oi  an  equal 
quantity  of  glycerine  may  be  added  to  the  dose, 
and  a drop  or  two  of  oil  of  cinnamon.  Castoi- 
oil  is  recommended  to  relieve  painter  s or  lead 
colic.  In  threatened  inflammation  of  wind])ipe 
and  in  bronchitis  a dose  affords  much  relief. 
It  may  be  dropped  into  the  eye  to  relieve  the 
feeling  of  sand  in  the  eye,  and  in  cases  of  acci- 
dental burning  of  the  eye.  The  leaves  of  the 
castor-oil  plant  have  been  used  as  a poultice  to 
the  breast  to  encourage  the  flow  of  milk. 

Senna  is  also  a much-used  laxative  medicine. 
It  is  the  leaves  of  small  shrubs  belonging  to  the 
pfenus  Cassia.  There  are  several  kinds,  one 
Egyptian — -Alexandrian  senna,  another  Indian 
— Tinnevelly  senna. 

The  preparations  of  senna  are  as  follows : — 


Infusion  of  Senna, 

(Seniua  leaves  1 oz.,  sliced  ginger  30  grs.,  boiling  water  10  ozs.;  infuse  one 

hour  and  strain. ) 

Syrup  of  Senna, 

Confection  of  Senna  contains,  besides  senna  in  powder,  coriander,  figs, 

tamarind,  cassia  pulp,  prunes,  extract  of  liquorice,  

Tincture  of  Senna, 

Black  Draught,  or  Compound  Mixture  of  Senna, 

(Epsom  salts  4 ozs.,  extract  of  liquorice  J oz.,  tincture  of  senna,  2^  ozs., 
compound  tincture  of  cardamoms  oz.,  infusion  of  senna  enough  to  make 
up  a pint. ) 

Compound  Liquorice  Powder,  made  of  1 oz.  powdered  liquorice  root, 
1 oz.  of  senna,  and  3 ozs.  of  sugar, 


Dose,  2 to  4 table-spoonfuls. 

,,  ^ to  4 tea-spoonfuls. 

,,  60  to  120  grains. 

,,  1 to  4 tea-spoonfuls. 

,,  2 to  3 table-.spoonfuls. 


,,  30  to  60  grains. 


Senna  acts  briskly  on  the  bow’el,  increasing 
both  the  movement  and  the  secretion  from  the 
walls  of  the  bowel.  It  acts  chiefly  on  the  small 
intestine,  aiid  not  on  the  lai’ge  intestine.  This 
conti’asts  it  with  aloes,  which  acts  principally 
on  the  large  bowel.  It  is  apt  to  cause  sickness 
and  griping,  but  this  is  avoided  by  combining 
it  with  other  drugs,  such  as  Epsom  salts,  and 
as  illustrated  in  the  compound  senna  mixture. 
Semia  taken  by  a nursing  mother  will  affect 
the  child.  It  should  not  be  given  when  any 
irritability  of  bowel  is  present.  The  syrup  is 
a pleasant  opening  medicine  for  children ; and 
the  compound  liquorice  powder  is  very  largely 
used  for  simple  constipation. 

Sulphur  also  belongs  to  the  laxative  group 
of  medicines,  because  of  its  stimulating  effects 
on  the  wall  of  the  bowel.  The  preparations  and 
other  uses  of  sulphur  and  its  comjiounds  are 
stated  at  length  on  p.  826.  For  the  laxative 
effect  the  old-fashioned  sulphur  electuary  is  the 
best  form  for  administration. 

Tamarind. — The  preserved  pulp  of  the  fruit 
of  the  Indian  tamarind  is  a pleasant  and  effect- 
ive medicine.  The  Tamarindus  indica  is  a tree 


60  to  80  feet  high,  indigenous  to  India  and 
tropical  Africa,  belonging  to  the  natural  order 
Leguminoste,  the  same  order  as  the  pea  and  bean. 
The  fruit  is  a pod  about  6 inches  long  and 
1 inch  broad,  containing  an  acid  pulp,  in  which 
the  seeds,  nine  to  ten  in  each  pod,  are  em- 
bedded. The  West  Indian  fruit  is  shorter  in 
pod.  The  pod  is  inclosed  within  a thin  pale- 
brown  shell,  which  is  removed  for  purposes  of 
yireservation,  and  then  the  soft  pods  are  pressed 
into  a mass,  to  which  sugar  is  sometimes  added. 
In  Upper  Egypt  the  soft  pulpy  mass  is  formed 
into  cakes,  and  dried  in  the  sun;  in  the  M est 
Indies  hot  syrup  is  poured  over  the  pods.  I rom 
the  fresh  leaves  and  flowers  f)f  the  tamarind 
cooling  acid  drinks  are  prepared. 

Tamarinds  contain  citric,  tartaric,  and  malic 
acids  to  the  extent  of  over  10  per  cent,  also 
cream  of  tartar  is  present  to  the  extent  of 
per  cent,  and  nearly  24  per  cent  of  sugar,  gum, 
and  pectin.  W oody  flbi’e  forms  over  34  per  cent, 
and  water  27w  per  cent. 

Purified  tamarind  pulp  is  prepared  by  making 
a semi-liquid  mass  of  East  Indian  tamarinds 
with  boiling  water,  passing  the  whole  through 
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a hair  sieve,  and  then  evaporating  the  fine  pulp 
obtained  to  a proper  thickness  and  adding  a 
fifth  of  its  bulk  of  powdered  sugar.  The  pre- 
pared pulp  is  employed  in  the  making  of  confec- 
tion of  senna. 

T amar  Indien  is  a kind  of  laxative  sweetmeat. 
It  consists  of  compressed  tablets  of  tamarind 
pulp  to  which  some  purgative  has  been  added, 
perhaps  senna  or  jalap,  and  which  is  flavoured 
with  other  materials. 

The  quantity  of  tamarinds  necessary  for  lax- 
ative effect  is  j oz. 

Besides  being  laxative,  tamarind,  because  of 
the  acids  and  cream  of  tartar  it  contains,  is 
useful  for  diminishing  thirst,  is  cooling,  and 
useful  in  feverish  conditions.  For  drinkiim 

o 

purposes  tamarind  whey  is  the  form  of  employ- 
ment. It  is  prepared  by  boiling  I oz.  of  tama- 
rind pulp  with  a pint  of  milk  and  then  straining 
and  filtering,  and  a simpler  drink  may  be  made 
by  adding  4 ozs.  of  tamarinds  to  100  ozs,  of 
boiling  water,  straining,  filtering,  and  allowing 
to  cool. 

BuckthOPn  is  another  mild  opening  medicine 
in  common  use  as  a syrup.  The  buckthorn  is 
a branching  shrub  about  9 feet  high,  growing  in 
thickets  in  Europe  and  Siberia,  native  to  Britain, 
and  cultivated  to  some  extent  for  hedges  in 
North  America.  It  belongs  to  the  natural 
order  Rhamnacese.  There  are  several  allied 
plants  employed  as  laxatives  in  medicine,  all  of 
which  may  be  noted  here.  The  common  buck- 
thorn \'A  Rhamnus  catharticus.  The  ripe  berries 
are  employed  to  yield  a juice  — Buckthorn 
juice,  which  is  used  only  in  the  manufacture  of 
the  syrup  of  buckthorn.  There  is  the  alder 
buckthorn  or  black  alder,  a shrub  10  to  15  feet 
high,  the  proper  name  of  which  is  Rhamnus 
Frangida.  The  dried  bark,  frangula  bark,  is 
employed  as  a domestic  {)ui’gative  in  Germany. 
A decoction  of  it  is  prepared  with  ^ oz.  of  bark 
and  2 p5it  of  water  and  given  in  table-spoonful 
doses.  There  is  a recognized  extract  of  frangula 
bark  and  a liquid  extract.  The  bai’k  should  be 
kept  at  least  a year  before  being  u.sed ; when  it 
is  fresh  it  has  too  irritating  properties. 

A third  kind  of  allied  plant  is  the  Rhamnus 
Purshiana  found  on  the  Pacific  slopes  of  North 
America.  It  is  a small  tree,  15  to  20  feet  high. 
The  bark  is  used  to  yiehl  an  extract.  On  the 
Pacific  coast  it  is  called  Chittem-bark,  and  is 
now  more  commonly  known  as  Cascara  Sa- 
grada,  or  sacred  bark. 

The  commonly  used  preparations  of  these 
varieties  of  the  buckthorn  species  are  as 
follows: — 


DOSE. 

Syrup  of  Buckthorn, ^ to  4 tea-.spoonfuls. 

Fluid  Extract  of  Frangula  Bark,  1 tea-spoonful. 
Extract  of  Frangula  Bark, 15  to  60  grains. 


Liquid  Extract  of  Cascara  1 q 
Sagrada ) 


Uses. — Syrup  of  buckthorn  is  much  used  as 
a domestic  remedy  for  children.  It  acts  quickly 
but  is  apt  to  be  accompanied  with  some  griping. 
The  liquid  extract  of  cascara  sagrada  is,  how- 
ever, very  extensively  used  in  cases  of  habitual 
constipation,  not  as  a purgative,  but  simply  to 
secure  no  more  than  a natural  motion.  For 
this  purpose  the  person  troubled  .with  habitual 
constipation  should  find  the  dose  that  is  just 
sufficient  to  secure  an  ordinary  motion.  He 
should  begin  with  30  drops,  which  may  be  taken 
flavoured  in  any  way  he  pleases.  If  that  is  not 
enough,  a tea-spoonful  may  be  tried ; if  it  on 
the  contrary  acts  too  strongly,  15  drops  may 
be  sufficient.  But  let  the  exact  quantity  be  de- 
termined, and  then  let  that  quantity  be  taken 
regularly  once  a day,  at  bed-time  or  on  rising 
in  the  morning.  A smaller  dose  is  likely  to  be 
sufficient,  if  taken  in  the  morning  on  an  empty 
stomach,  but  some  people  prefer  to  take  the 
medicine  at  bed-time,  and  it  is  then  likely  to 
act  after  breakfast,  and  so  inconvenience  during 
the  day  is  avoided.  After  taking  the  drug 
regularly  in  this  way,  each  day  for  a fortnight 
or  three  weeks  securing  a regular  motion,  the 
effort  may  now  be  made  to  diminish  the  medi- 
cine. It  is  still  to  be  taken  daily  with  perfect 
regularity  but  in  gradually  diminishing  doses. 
Tims,  if  15  drops  have  proved  sufficient,  14  drops 
may  be  taken.  If  it  is  still  sufficient,  after 
several  days  13  drops  may  be  used,  and  so  on. 
For  with  habitual  use  of  cascara  sagrada,  un- 
like ordinary  purgative  medicine,  a tonic  effect 
on  the  bowel  is  produced,  and  smaller  doses 
begin  to  have  the  required  influence.  In  time 
the  constipation  may  thus  be  completely  relieved, 
and  the  use  of  medicine  discontinued. 

Dandelion  Root. — The  fresh  and  dried  roots 
of  Taraxacum  Dens  Leonis  gathered  between 
Septemlier  and  February  from  meadows  and 
pastures  in  Britain.  Its  preparations  are  : — 

Decoction  of  Dandelion,  Dose,  2 to  4 ounces. 

Extract  of  Dandelion,  ..  ,,  5 to  15  grains. 

Dandelion  Juice,  ,,  2 to  4 tea-spoonfuls. 

Uses. — Dandelion  was  believed  to  stimulate 
the  flow  of  bile  directly.  It  appeans,  however, 
that  it  promotes  the  flow  of  bile  only  by  its 
slightly  opening  effect,  and  that  its  cliief  value 
is  as  a tonic  and  mild  laxative.  It  may  be 
given  in  ca.sesof  habitual  constipation  and  weak 
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difrestiou,  aud  is  usefully  combined  with  the 
dUute  iiitro-hydrochloric  acid  when  liver  symp- 
toms are  prominent.  It  sometimes  acts  upon 
the  kidneys. 

Other  drugs  used  as  laxatives  are : 

Glycerine  in  a close  of  1 to  2 tea-spoonfuls. 

Light  and  Heavy  and  Carbonate  of  Mag- 
nesia (see  p.  843). 

Manna  (see  p.  590). 

Olive-oil, Dose,  1 to  2 tea-spoonfuls. 

Ahnond-oil, ,,  ,,  >> 

Simple  Purgatives. 

These  are  substances  which  act  more  strongly 
than  the  mere  aperients  or  laxatives,  owing  to 
a more  pronouncedly  irritating  effect  upon  the 
walls  of  the  bowel.  On  this  account  they  are 
likely  to  be  attended  with  some  amount  of  grip- 
ing, and  they  produce  more  liquid  stools,  acting, 
it  may  be,  more  than  once.  Some  of  the  drugs 
already  named  under  the  laxatives  act  as  simple 
purgatives  if  given  in  lai'ger  doses,  such  as 
senna,  buckthorn,  and  castor-oil.  Ihe  chief  of 
the  simple  purgatives  are  rhubarb  and  aloes. 

Rhubarb  is  the  dried  root  of  a plant  obtained 
in  China,  Chinese  Tartary  and  Thibet,  and  im- 
ported from  Shanghai  and  Canton.  It  was 
known  as  a purgative  in  China  from  time  im- 
memorial, the  earliest  accounts  of  it  coming 
through  Arabian  writers.  Its  name  is  derived 
from  that  of  the  river  Rha— the  Volga— from 
which  direction  it  came  to  the  countries  border- 
ing the  Levant.  Its  chief  preparations  are  as 
follows:  — 

DOSE. 

Tincture  of  Rhubarb, 1 to  8 tea-spoonfuls. 

Wine  of  Rhubarb, 1 to  2 ,, 

Syrup  of  Rhubarb, 1 to  4 ,, 

Powdered  Rhubarb  Root, 10  to  30  grains. 

Gregory’s  Powder  (Com-\3Q^^gQ 
pound  Rhubarb  Powder),..  / ” 

(Powdered  rhubarb  root  2ozs. , 
light  magnesia  6 ozs. , ginger  1 oz. ) 


f 1 to  2 pills,  5 grains 

Compound  Rhubarb  Pill t in  each. 

(Contains  rhubarb,  aloes,  myrrh,  hard  soap,  oil  of 
peppermint,  and  treacle.) 

Uses. — The  stimulating  effect  of  rhubarb  is 
experienced  if  a piece  of  the  root  be  chewed  in 
the  mouth ; it  j)romotes  the  How  of  saliva 
owing  to  the  bitter  principle  it  contains.  It  has 
a similar  effect  on  the  stomach,  if  taken  in  a 
small  dose,  acting,  therefore,  as  a slight  tonic 
to  the  stomach.  Rhubarb  contains  a form  of 
tannic  acid,  and,  therefore,  in  small  doses  a 
slight  astringent  effect  is  jiroduced.  By  larger 
doses  the  bowel  movement  is  much  increased, 
and  a purgative  action  results,  the  flow  of  bile 
beinsf  also  increased.  After  the  contents  of  the 
bowel  have  thus  been  expelled,  the  tannic  acid 
comes  into  play,  and  a binding  effect  is  pro- 
duced. Rhubarb  is  therefore,  a very  popular 
and  useful  remedy  in  cases  of  diarrhoea,  due  to 
the  presence  of  some  irritating  material  in  the 
bowel,  especially  in  children,  for  its  flrst  effect 
is  to  expel  the  ii-ritant,  and  its  later  effect  is  to 
restrain  the  diarrhoea.  For  children  it  is  com- 
monly and  rightly  associated  with  magnesia  for 
this  purpose.  The  presence  of  piles  is  another 
condition  in  which  rhubarb  is  useful,  since  it 
not  only  opens  the  bowels  but  exercises  a tonic 
influence  on  the  lining  membrane  of  the  bowel. 

The  doses  named  above  are  chiefly  purgative 
doses.  If  tonic  and  astringent  effects  only  are 
desired,  less  quantities,  about  half  those  named, 
would  be  employed. 

Aloes  is  the  dried  juice  of  several  varieties 
of  the  Aloe,  belonging  to  the  lily  order  of 
plants.  There  is  the  Socotrine  aloes,  derived 
from  plants  grown  chiefly  in  Socotra  and  im- 
ported by  way  of  Bombay,  the  Barbadoes  aloes 
from  the  Aloe  vulgaris,  and  Cape  aloes. 

Its  preparations  ax’e  as  follows : — 

DOSE. 


Barbadoes  or  other  kind  of  Aloes  in  powder, 

Tincture  of  Aloes  (from  Socotrine  Aloe),  

Wine  of  Aloes  ,,  ,,  

Compound  Decoction  of  Socotrine  Aloes, 

Extract  of  Aloes  (from  Socotrine  Aloe), 

Extract  of  Aloes  (from  Barbadoes  Aloe), 

Pill  of  Aloes  (both  kinds  of  Aloe), 

Pill  of  Aloes  and  Iron  contains  Barbadoes  aloes,  sulphate  of  iron, 

with  compound  cinnamon  powder  and  confection  of  roses, 

Pill  of  Aloes  and  Myrrh  contains  Socotrine  aloes,  myrrh,  saffron, 

and  confection  of  roses, 

Pill  of  Aloes  and  Assafoetida  contains  Socotrine  aloes,  assafoetida, 

hard  soap,  and  confection  of  roses, 

Aloin, 


2 to  6 grains. 

1 to  2 tea-spoonfuls. 

1 to  2 ,, 

2 tea-spoonfuls  to  4 table-spoonfuls. 
1 to  3 grains. 

i to  2 ,, 


-1  to  2 pills  of  5 grains  each. 


. I to  2 grains. 


Uses. — All  varieties  of  aloes  contain  a bitter 
pi'inciple,  aloin,  which  can  be  separated  out  in 
small  colourless  needle-shaped  crystals,  to  which 


the  effects  of  the  aloes  are  due.  Its  chief  effect 
is  to  stimulate  the  movements  specially  of  the 
lower  end  of  the  large  bowel.  Influencing 
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mainly  the  termination  of  the  bowel,  its  action 
is  slow,  so  that  it  produces  no  effect  for  ten, 
fifteen,  or  even  twenty-four  hours  after  its  ad- 
ministration, when  it  produces  a large  soft  stool, 
with  little  griping,  unless  a large  dose  has  been 
given,  when  pain  and  severe  straining  and 
even  bleeding  from  the  bowel  may  result.  If  it 
is  given  in  large  doses,  the  great  irritation  }>ro- 
duced  is  not  confined  to  the  lower  end  of  the 
bowel  but  afiects  neighbouring  organs,  and 
specially  in  women  the  womb.  It  stimulates 
also  the  secretion  of  the  intestinal  fluid,  and  it 
stimulates  the  liver,  increasing  the  fiow  of  bile. 
Indeed  the  pi-eseuce  of  bile  is  necessary  for  its 
purgative  action,  and  consequently  in  cases  of 
illness,  where  there  is  absence  of  bile,  if  aloes  is 
to  be  administered  it  is  combined  with  purified 
ox-gall.  These  facts  indicate  very  clearly  the 
conditions  in  which  aloes  is  a desirable  ])urga- 
tive  to  employ,  and  also  under  what  circuni- 
stances  one  ought  to  be  chary  of  giving  it. 

If  habitual  constipation  seems  to  be  the  result 
of  weakness  of  the  large  bowel,  the  motions  ac- 
cumulating in  the  rectum,  it  is  the  })roper  pur- 
gative to  use,  provided  piles  or  other  irritable 
condition  does  not  exist.  It  is  improper  to  give 
it  to  women  during  pregnancy,  from  the  risk 
of  the  irritation  leading  to  abortion.  But  this 
very  reason  is  one  which  indicates  its  usefulness 
in  certain  conditions  of  the  womb  associated 
with  constipation.  In  absence  of  the  monthly 
discharge  it  is  given,  combined  witli  iron  or 
myrrh,  about  the  time  the  illness  is  expected, 
in  order  to  stimulate  its  occurrence.  One  ad- 
vantage of  aloes  in  habitual  constipation  is  that 
its  use  does  not  tend  to  make  the  constipation 
all  the  worse  after  its  action.  Increasing  doses 


are  not  required  as  with  most  other  purgatives, 
but  rather  the  reverse.  Owing  to  its  slowness 
of  action  it  is  well  to  give  aloes  as  a dinner  pill, 
that  is  just  before  dinnex’,  and  it  may  theix  be 
expected  to  act  next  morning  after  breakfast. 
The  most  useful  form  of  administi’ation  is  aloin, 
given  in  j^ill  in  combination  with  other  di'ugs 
to  check  any  grijxing  action.  An  excellent  j)ill 
of  this  description  is  j)i-epai-ed  by  Schieffelin,  of 
New  York,  of  aloin,  belladonna  and  stiychnine, 
and  to  be  had  in  the  lai’ger  towns  all  over  the 
world.  They  are  veiy  small  and  tasteless,  but 
effective.  The  compound  decoction  is  an  ex- 
cellent prepaiution,  and  useful  in  the  constipation 
of  children,  when  the  motions  are  very  luu'd, 
and  accompaixied  by  geiiei’al  digestive  derange- 
ment. 

Stponger  Pupg-atives  op  Cathapties. 

Cathai’tics,  as  already  explained,  ai'e  drugs 
which  purge,  but  the  term  is  xxsually  applied  to 
those  which  act  moi'e  mai-kedly  than  the  siuqde 
pui-gatives  ah-eady  named.  This  they  do  by 
specially  acting  on  the  glands  of  the  mucous 
ixiembi'ane  of  the  bowel,  increasing  the  amount 
of  fluid  poured  out,  and  producing  wateiy  stools. 
At  the  same  tinie  the}^  also  excite  increased 
peristaltic  movement  of  the  bowel,  and  thus 
])romote  I’apid  expulsion  of  the  contents.  The 
chief  of  these  are  colocynth,  scammony,  and 
jalap. 

Coloeynth,  as  used  in  medicine,  is  the  dxded 
fruit,  fi’eed  fi'om  I’iml  and  seed,  the  pulp,  that 
is  to  say,  of  the  Citndlus  colocynthis,  belonging 
to  the  cucumber  ordei’,  and  impoi'ted  from 
Smyrna,  Trieste,  Fiance,  and  Spain.  Its  dose 
and  px’epai’ations  ai'e  : — 

. Dose,  2 to  8 grains. 

3 to  10  ,, 

1 to  2 pills  of  5 grains  each. 

1 to  2 


Powdered  Colocynth, 

Compound  Extract  of  Colocynth  contains  colocynth,  aloes,  .scam-'| 

mony,  .soap,  and  cardamoms, J 

Compound  Colocynth  Pill  (Gregory’s  Pill)  contains  colocynth,  ) 

aloes,  .scammony,  sulphate  of  potash,  and  oil  of  cloves,  / 

Compound  Colocynth  and  Henbane  (or  Hyoscyamus)  Pill  is  the^ 
same  as  the  compound  colocynth  pill,  with  the  addition  of  a little  j- 
extract  of  hyo.scyamus  to  diminish  pain  and  grijiing, J 


Uses. — Colocynth  acts  as  a strong  stimulant 
to  the  stomach  and  bowel,  and  after  large  doses 
the  action  becomes  powerfully  iiTitant,  lai'ge 
quantities  of  fluid  being  poured  into  the  bowel; 
in  short,  a catarrh  is  pi’oduced,  jxxst  as  irrita- 
tioix  of  the  nostrils  will  cause  a flow  from  them. 
At  the  same  time  the  movement  of  the  bowel  is 
increased,  so  that  griping  pains  are  felt  and  the 
contents  of  the  bowel  are  hurried  on  to  the  out- 
let. It  does  not  matter  whether  the  drug  is 
taken  by  the  mouth,  injected  up  into  the  bowel, 


or  whether  the  active  pidnciple  it  contains — 
colocynthin — is  ixijected  under  the  skin,  the 
same  results  follow.  The  liver  is  also  stimulated, 
and  an  increase  in  the  oxxtflow  of  bile  excited. 
In  large  doses  it  acts  as  a drastic  purgative,  and 
would  occasion  in  too  laige  doses  inflammatory 
symptoms.  It  is  a useful  medicine  in  obstinate 
con.stipation  given  with  other  drugs  to  aid  or 
correct  its  action,  such  as  in  the  compound  pill. 
The  compound  pill  with  henbane  is  moi’e  agree- 
able, because  the  latter  di’ug  diminishes  the 
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ariping  tendency.  The  purgative  action  is  fol- 
rowed,  however,  by  constipation,  and  tins  is  a 
disadvantage.  It  is,  nevertheless,  a very  usefu 
pill  for  stout,  full-blooded  people,  on  any  threat 
of  excess  of  blood  to  the  head,  and  in  any  case 
where  quick  relief  to  the  liver  and  bowels  is 
desired;  but  it  ought  not  to  be  given  to  delicate 
persons,  or  any  subject  to  bowel  irritation. 

Scammony  is  a plant  belonging  to  the  con- 


volvulus oi'iiev— Convolvulus  scammonia  grow- 
ing in  Syria  and  Asia  Minor.  The  dried  root 
is  used  in  medicine.  From  the  fresh  root  a 
milky  juice  is  obtained  by  cutting.  This  is 
mixed  with  juice  scraped  from  the  root,  and  is 
dried,  forming  the  scammony  of  comnieice. 
From  this  the  pure  resin  of  scammony  is  ob- 
tained by  solution  with  spirit  and  precipitation 
ill  water. 


Powdered  Scammony, 

Resin  of  Scammony, 

Confection  of  Scammony, 


Compound  Powder  of  Scammonj'^, 

(Scammony  powder  4 ozs.,  jalap  3 ozs.,  ginger  1 oz.) 

Scammony  Mixture, ; y - y ’ V ’' -Vu  \ 

(4  grains  resin  of  scammony  rubbed  up  with  C ozs.  fresh  mil  .) 
Compound  Scammony  Pill  contains  resin  of  scammony  and  of  jalap,  \ 
curd  soap,  and  tincture  of  ginger, 


Dose,  .5  to  10  grains. 

,,  3 to  8 ,, 

,,  10  to  30  „ 

„ 10  to  20  „ 

,,  i to  1 ounce  for  a child. 

,,  1 to  3 pills  of  5 grains  each. 


Scammony  is  contained  in  the  compound  colo- 
cynth  pills. 

Uses. — This  drug  is  a powerful  purgative, 
owing  to  the  presence  of  a substance  called 
jalapin,  promoting  the  expulsion  of  large  watery 
stools,  and  increasing  the  flow  of  bile  from  the 
liver.  It  is  not  a reliable  drug  when  given 
alone.  It  has  no  marked  taste,  and  has,  there- 
fore, been  used  for  children  in  the  form  of 
scammony  mixture.  It  is  used  not  only  for 
constipation,  but  to  expel  tapeworm,  but  ought 
not  to  be  used  for  delicate  children. 

Jalap  is  the  dried  tubercles  from  the  root  of 
a plant,  the  Exogonium  Purga,  found  in  the 
woods  of  the  Mexican  Andes.  It  is  also  culti- 
vated in  the  Indian  Nilgherry  Mountains.  The 
root  is  reduced  to  powder.  From  the  root  a 
resin  is  obtained  by  means  of  spirit.  The  chief 
preparations  are  as  follows  : — 

^ DOSE. 

Powdered  Jalap, 10  to  30  gi-ains. 

Resin  of  Jalap, 2 to  5 ,, 

Tincture  of  Jalap, i to  2 tea-spoonfuls. 

Compound  Powder  of  Jalap 'v 

contains  powdeied  jalap  I_9q  gQ 
5 ozs. , cream  of  tartar  9 ozs. , j 
ginger  1 oz.,  ' 

Uses. — Jalap  and  scammony  resemble  one 
another  in  containing  an  active  principle,  which 
is  similar  in  both.  That  of  jalap  is  called  con- 
volvulin,  that  of  scammony  jalapin.  Jalap  is 
less  irritating  and  less  likely  to  gripe.  It  in- 
creases slightly  the  flow  of  bile  from  the  liver, 
but  produces  a most  copious  flow  of  watei'y 
fluid  from  the  intestinal  glands.  It  is  because 
of  this  marked  property  of  removing  water  that 
it  is  u.sed  in  dropsies.  The  compound  powder 
is  the  best  for  this  purpose,  owing  to  the  pres- 
ence of  the  cream  of  tartar,  and  when  it  is 
desired  quickly  to  unload  the  liver,  as  in  cases 


of  congestion  of  the  brain,  it  is  combined  with 
calomel,  5 grains  of  the  latter  and  15  or  more  of 
jalap,  a grain  or  two  of  ginger  being  added  to 
diminish  pain.  It  will  thus  act  in  a couple  of 
hours. 

Drastic  Purgatives. 

Drastic  purgatives  are  drugs  which  excite 
violent  action  of  the  bowels,  producing  a copious 
flow  of  fluid  by  irritation  and  increased  activity 
of  the  bowel  walls,  the  irritation  passing  into 
inflammatory  action  if  the  doses  be  large.  Some 
of  the  drugs  already  considered  act  thus  if  given 
in  excessive  doses,  such  as  colocynth,  scammony, 
and  jalap;  and  podophyllin,  to  be  considered 
under  drugs  which  pi’omote  the  flow'  of  Idle, 
acts  similarly  if  given  freely  enough.  Such 
drugs  ai’e  only  employed  either  w'hen  it  is 
necessai’y,  even  at  the  risk  of  great  irritation 
of  the  bowels,  to  withdraw  blood  quickly  from 
the  head,  as  in  threatened  congestion  or  apo- 
j)lexy,  or  when  one  seeks  to  remove  dropsical 
fluid.  They  are  too  harsh  remedies  to  be  em- 
ployed except  by  skilled  persons,  and  then  wdth 
great  caution. 

Elaterium  is  the  most  violentof  drasticpurga- 
tives.  It  is  the  sediment  from  the  juice  of  the 
ripe  fruit  of  a jflant  belonging  to  the  cucumbei 
order,  the  echalmm  or  squirting  cucumber.  Its 
dose  is  J^th  grain.  A compound  powder  is 
made  of  1 grain  of  elaterium  and  9 of  sugar  of 
milk,  of  which  the  dose  is  ^ to  5 grains.  The 
active  princijfle  of  elaterium  is  elaterin,  of 
which  even  4'nth  grain  is  effectual. 

Use. — Elaterium  is  employed  to  produce  fre- 
quent watery  motions,  specially  in  cases  of 
dropsy  dependent  upon  heart-disease. 

Croton-oil,  Tiglium-oil,  is  another  drastic 
purgative.  It  is  an  oil  expressed  from  the  seeds 
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of  Croton  Tiglium,  of  the  natural  order  Euplior- 
biacete,  found  in  some  of  the  East  Indian  and 
Philippine  Islands.  It  has  been  used  from 
time  immemorial  in  Hindostan  as  a purgative, 
though  only  introduced  into  Europe  in  1820. 
Its  dose  is  ^d  to  1 drop  mixed  with  olive  oil,  or 
made  into  a pill  with  bread  crumbs.  A lini- 
ment is  made  with  oil  of  cajuput. 

Uses.  — Croton  - oil  is  a powerful  irritant, 
whether  applied  externally  or  taken  internally. 
It  is  employed  as  a liniment  to  produce  inflam- 
mation of  the  skin  and  the  formation  of  pustules, 
as  one  might  use  a blister,  for  the  sake  of  reduc- 
ing inflammation  in  deeper  structures.  It  used 
to  be  employed  over  joints  in  cases  of  inflamma- 
tion, and  on  the  chest  in  cases  of  lung  affection, 
but  is  not  now  much  employed.  The  pustules 
produced  are  slow  to  heal  and  leave  unsightly 
scars.  Internally,  its  irritating  effects  are  ex- 
perienced as  a burning  sensation  in  the  throat 
and  stomach,  as  sickness,  perhaps,  and  speedy 
purging.  Sevei’al  motions  follow  the  first,  more 
liquid  than  it.  It  is  seldom  resorted  to,  even  in 
obstinate  constipation;  but  its  speedy  action — 
it  purges  in  1 or  2 hours — is  sometimes  sought 
in  cases  of  apoplexy,  shock,  unconsciousness, 
where  one  desires  to  withdraw  blood  from  the 
head,  and  where,  because  of  its  small  dose,  it 
can  be  easily  administered  even  to  an  uncon- 
scious })erson.  The  dose  is  simply  placed  on  the 
back  of  the  tongue. 

Gambog’e,  gum  resin  obtained  from  a tree  in- 
digenous to  .Siam,  the  Garcinia  Morelia.  It  is  a 
drastic  purgative,  acting  like  colocynth,  pro- 
ducing watery  stools,  but  is  never  used  alone, 
and  seldom,  indeed,  at  all.  A compound  pill 
contains  aloes  along  with  gamboge.  It  will 
expel  worms  from  the  intestine.  Its  dose  is 
1 to  4 grains. 

Saline  Purgatives. 

To  this  cla.ss  of  purgative  medicines  belong 
the  most  commonly  used  medicines — Epsom 
salts,  seidlitz  ])owder,  Roclielle  salts,  cream  of 
tartar,  &c.  The  chief  cause  of  their  purgative 
action  .seems  to  be  dependent  upon  physical  laws. 
On  p.  134  the  physical  process  called  osmosis 
has  been  described.  If  two  fluids  containing 
some  salts  in  solution  be  separated  from  one 
another  by  an  organic  membrane,  an  inter- 
change will  occur  between  the  two  fluids  through 
the  membrane  until  the  fluid  on  both  sides  of 
the  membrane  come  to  be  alike  in  the  quantities 
of  salts  they  have  in  solution.  If,  for  example, 
on  one  side  of  the  membrane  is  water  contain- 
ing much  common  salt  in  solution  and  the  fluid 


on  the  other  side  contains  less,  water  will  pass 
through  the  membrane  to  dilute  the  strong 
solution.  If  a liquid  be  swallowed,  then  in  the 
stomach  there  is  a state  of  things  such  as  has 
been  suggested.  In  the  stomach  is  a liquid; 
flowing  in  the  blood-vessels  of  the  walls  of  the 
stomach  is  another  liquid,  the  blood;  these  two 
fluids  are  separated  by  an  animal  membrane, 
the  walls  of  the  blood-vessels;  if  the  two  fluids 
differ  from  one  another  in  density  then  an  ex- 
change will  occur  between  the  blood  and  the 
contents  of  the  stomach.  Suppose  pure  spring 
water  has  been  drunk.  It  will  speedily  pass 
into  the  blood,  diluting  it,  and  the  water  will 
then  be  separated  out  by  the  kidney.  If  the 
water  contain  a large  quantity  of  dissolved 
salts,  then  water  will  pass  from  the  blood  into 
the  stomach  to  dilute  it,  and  the  bowel  will 
contain  a large  quantity  of  fluid  material.  This 
is  at  least  a lai  ge  portion  of  the  mode  of  action 
of  these  saline  substances.  Doubtless  they  not 
only  drain  water  from  the  blood  by  this  physi- 
cal process,  but  also  excite  the  glands,  and  to 
some  extent  increase  the  movement  of  the  bowel. 
Sometimes,  however,  the  saline  medicine  pro- 
duces little  increase  of  the  wave-like  movement 
of  the  bowel.  This  explains  what  sometimes 
occurs  after  taking  a seidlitz  powder.  The 
person  feels  opju’essed  with  the  quantity  drank, 
and  the  feeling  of  loaded  bowels  increases  rather 
than  diminishes,  but  no  purging  occurs.  The 
powder  has  acted  as  explained,  and  a large 
quantity  of  liquid  accumulates  in  the  bowel,  but 
for  want  of  stimulus  to  the  wave-like  motion  of 
the  bowel^ — peristaltic  movement — the  fluid  is 
not  swept  onward.  It  is  gradually  reabsorbed 
and  j)assed  Rack  into  the  blood,  and  no  motion 
results.  To  avoid  this  it  is  well  to  combine 
some  simple  purgative  with  the  saline  draught. 
Thus  a purgative  joill  is  taken  at  night  and  a 
seidlitz  powder  in  the  morning;  that  is  to  say, 
when  it  is  about  time  for  the  pill  to  produce 
increased  action  of  the  bowel  the  seidlitz  powder 
causes  a flow  of  fluid  to  the  bowel,  which  is 
then  swept  onward.  The  old  black  draught — 
syrup  of  senna  and  a solution  of  Epsom  salts — 
is  an  illustration  of  tlie  same  thing. 

Epsom  Salts  are  the  suljjhate  of  magnesia. 
They  })roduce  watery  stools,  but  excite  the 
movement  of  the  bowel  very  littlej  and  may  be 
usefully  combined  with  senna  or  cascara  sagra- 
da  (see  p.  858).  To  secure  by  a single  dose 
purgative  action,  ^ to  li  ounces  are  needful; 
if  taken  in  repeated  doses,  1 to  2 tea-spoonfuls 
are  sufficient  each  time.  About  a third  of  a 
tea-spoonful  in  water  will  act  upon  the  kidneys 
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rather  than  the  bowels  if  the  skin  be  cool,  but 
will  help  to  cause  sweating  if  the  skin  be  kept 
warm.  A full  hose  is  very  useful  in  feverish 
conditions,  and  repeated  small  doses  are  advised 
for  biliousness.  The  early  morning  is  the  best 
time  for  taking  this  as  well  as  other  saline 
medicines. 

Cream  of  Tartar,  the  acid  tartrate  of  ])ot- 

ash,  has  already  been  mentioned  in  considering 
the  potash  salts  (p.  818).  If  given  in  doses  of 
from  2 to  8 tea-spoonfuls  it  acts  as  a purgative, 
copious  watery  stools  resulting ; if  given  in 
doses  of  from  J to  1 tea-spoonful  it  acts  upon 
the  kidney,  increasing  the  quantity  of  urine; 
or,  if  the  body  be  kept  warm,  upon  the  skin, 
increasing  the  sweat.  Thus  an  excellent  cool- 
ing drink — the  imjierial  drink — is  made  with 
1 or  1^  tea-spoonful  of  cream  of  tartar,  a little 
sugar,  1 pint  of  boiling  water,  and  half  the  peel 
of  a fresh  lemon.  When  used  as  a purgative 
it  is  in  combination  with  jalap  or  scammony, 
and  usually  to  remove  dropsical  fluid. 

The  tartrate  of  potash  (dose : j to  ^ oz.)  and 
the  sulphate  of  potash  (dose:  15  to  GO  grains) 
are  also  used  as  purgatives,  and  the  general 
remarks  already  made  at  the  head  of  this  para 
graph  apply  to  them. 

Rochelle  Salts  are  the  tartrate  of  soda  and 
potash  or  tartarated  soda.  They  act  like  other 
saline  purgatives,  but  excite  the  peristaltic  move- 
ment of  the  bowel  more  than  Epsom  salts.  In 
j to  ^ ounce  doses  this  is  their  effect;  in  small 
doses,  ^ to  1 tea-spoonful,  they  increase  the  flow 
of  water  from  the  kidney. 

Seidlitz  Powder  is  a mixture  of  Rochelle 
salts  and  bicarbonate  of  soda  in  fine  powder, 
120  grains  of  the  former  and  40  grains  of  the 
latter.  It  is  employed  for  such  purposes  as 
have  been  mentioned  in  speaking  of  Epsom 
salts.  It  is  commonly  employed  as  an  effer- 
vescing drink.  To  produce  the  effervescence 
the  addition  of  tartaric  acid  in  fine  powder  to 
the  seidlitz  powder,  when  dissolved  in  water, 
is  necessary.  The  .seidlitz  powders  of  the  shops, 
therefore,  contain  the  seidlitz  mixture  in  one 
paper,  and  in  a second  paper  37  grains  of  pow- 
dered tartaric  acid.  The  double-strong  seidlitz 
powder  contains,  in  the  paper  holding  the  seid- 
litz mixture,  an  additional  quantity  of  Rochelle 
salts  to  the  amount  of  IGO  grains. 

Glaubep’s  Salt  is  the  sulphate  of  soda,  of 
which  the  dose  is  from  to  I oz.  It  pi;rges  by 
increasing  the  flow  of  watery  fluid,  but  also  ex- 
cites the  movements  of  the  stomach  and  bowels. 
It  is  a constituent  of  Carlsbad,  Friedrichshall, 
Ilunyadi  Janos,  and  Bilin  mineral  waters.  It 


is  specially  useful  in  cases  of  torpid  liver  and 
habitual  constipation,  and  in  ulceration  an 
dilatation  of  the  stomach,  and  should  be  taken  in 
the  morning.  It  is  best  taken  in  the  form  of 
the  crystallized  Carlsbad  salts,  of  which  - tea- 
spoonful should  be  taken  in  a large  tumbleiful 
of  warm  water  immediately  on  rising. 

Phosphate  of  Soda  is  a useful  purgative  for 
children,  as  it  has  little  taste  and  acts  gently. 

It  is  given  in  milk  or  food  to  the  amount  of 
from  3 to  10  grains,  and  its  use  is  indicated  by 
the  occurrence  of  green  or  white  stools.  For 
adults  the  dose  is  ^ to  1 ounce. 

The  Fpuit  Salts  which,  on  the  initiation  of 
Eno,  have  become  so  widely  used,  are  combina- 
tions of  Epsom  salts,  bicai'bonate  of  soda,  tar- 
taric acid,  white  sugar,  or  similar  preparations. 
As  mild  purgatives  they  are  very  useful,  and 
may  be  used  as  cooling  and  refreshing  drinks. 

Purgatives  which  Increase  the  Flow 
of  Bile. 

It  has  been  noted  regarding  several  of  the 
drugs  already  mentioned  that  they  stimulate 
the  liver  and  promote  the  secretion  of  bile, 
notably  rhubarb,  aloes,  colocynth,  scammony, 
jalap.  Phosphate  of  soda,  Glauber’s  salt,  Ro- 
chelle salts,  and  other  substances  have  also  a 
similar,  though  less  marked,  effect.  In  the 
meantime,  however,  we  need  to  notice  here 
only  a few  purgative  drugs  which  markedly 
affect  the  outpour  of  bile  from  the  liver,  leav- 
ing to  another  place  (p.  874)  to  notice  other 
medicines  which  stimulate  the  liver  without 
acting  as  purgatives.  The  drugs  to  be  noted 
are  podophyllin,  euonymiu,  and  iridin,  &c. 
Calomel  and  other  mercurial  preparations,  such 
as  grey  powder,  blue  pill,  &c.,  have  held  long  a 
high  reputation  for  acting  on  the  liver.  It 
would  appear  that  they  do  not  stimulate  the 
liver  neai'ly  to  such  an  extent  as  podo])hyllin 
and  other  drugs.  What  they  do  accomplish, 
however,  is  a thorough  sweeping  of  the  bowel 
of  its  contents.  How  this  acts  in  relieving  the 
liver  can  be  briefly  explained.  W hen  the  bile 
is  poured  into  the  bowel,  just  at  the  commence- 
ment of  its  course,  it  is  mixed  with  the  food, 
aiding  its  digestion  and  absorption  into  the 
circulation.  Much  of  the  bile  is  reabsoibed 
along  with  the  nutritive  portion  of  the  food, 
and  is  passed  back  into  the  live)',  and  only  a 
fraction  of  it  is  ultimately  expelled  from  the 
bowel  in  the  motion.  The  slower  the  move- 
ment of  the  food  along  the  bowel  the  greater 
will  be  the  amount  of  reabsorption,  and  the 
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less  bile  will  be  expelled  from  the  body.  On 
the  other  hand,  anything  which  quickens  tlie 
intestinal  movement,  anything  which  hurries 
the  food  along  tlie  bowel  to  the  outlet,  will 
secure  the  expulsion  of  a greater  quantity  of 
bile  from  the  body  by  permitting  less  time  for 
its  I’eabsorption.  It  is  in  virtue  of  this  action 
that  calomel  and  other  drugs  have  gained  their 
repute  for  biliousness,  relieving  the  liver,  and 
so  on.  They  so  stimulate  the  bowel  move- 
ments that  the  bile  poured  into  the  bowel  is 
hurried  along  with  the  food,  and  appears  in  the 
loose  motions,  no  time  being  allowed  for  its 
being  picked  up  and  passed  back  to  the  liver. 
Thus  the  bowels  are  cleared  out,  the  liver  is 
prevented  receiving  back  much  material  it 
otherwise  would  have  had  returned  to  it,  water 
is  drained  from  blood-vessels  supplying  the 
liver,  and  that  organ  is  at  once  greatly  relieved 
and  also  stimulated,  because  the  liver  cells  are 
excited  to  produce  more  bile  to  make  up  for 
that  which  has  been  lost  by  the  action  of  the 
medicine.  This  explanation  will  also  make  it 
clear  how  prolonged  constipation  occasions  such 
a feeling  of  weight,  languor,  drowsiness,  head- 
ache, and  produces  a sallow  dirty  complexion. 
People  say  this  is  biliousness,  but  the  bilious- 
ness is  the  effect,  not  the  cause.  The  slusfidsh 
state  of  the  bowel  permits  the  motions  to  re- 
main long  before  expulsion,  allows  time  for 
reabsorption  of  much  of  the  bile,  and  the  liver 
is  oppressed,  not  because  it  itself  is  to  blame, 
but  because  an  outlet  is  denied  to  the  bile  it 
produces,  which  is  always  being  returned  to  it. 
Under  these  circumstances,  any  medicine  which 
will  open  the  bowel  and  will  quickly  sweep  out 
its  contents  will  afford  immediate  and  (rreat 
relief,  even  although  the  liver  is  only  indirectly 
and  but  slightly  stimulated.  To  this  extent, 
then,  every  medicine  which  acts  as  a brisk  pur- 
gative will  stimulate  or  at  least  relieve  the 
liver,  by  causing  a greater  quantity  of  bile  than 
usual  to  be  expelled  altogether  from  the  body. 
The  drugs  we  have  now  to  consider  act  directly 
upon  the  liver  cells,  creating  an  increased  pro- 
duction of  bile  by  their  stimulating  effects  upon 
the  liver  substance,  while  they  also  excite  the 
bowel  to  its  speedy  expulsion. 

Podophyllum  is  the  dried  root-stock  and 
rootlets  of  the  Podophyllum  peltatum,  or  Ame- 
rican May  Apple,  called  also  Mandrake  in 
the  United  States,  wdiere  it  grows  plentifully 
in  rich  woodlands.  It  belongs  to  the  order 
Berberidacese.  From  this  a resin  is  obtained 
by  means  of  rectified  spirit,  called  resin  of  po- 
dophyllum or  podophyllin. 


[Sect.  III. 
DOSE. 

1 0 to  20  grains. 

4 to  1 grain. 

15  to  00  drops. 

Uses. — Podophyllin  is  a powerful  purgative, 
increasing  the  secretion  from  the  bowel  aiid 
from  the  liver,  and  it  thus  acts  even  when  in- 
jected into  the  blood.  Thus  also  the  resin 
applied  to  an  ulcer  or  open  wound  will  produce 
similar  effects  along  with  sicknes.s.  It  is  irri- 
tating even  to  the  sound  skin,  and  very  irritat- 
ing to  the  delicate  membrane  of  eyes,  nose, 
throat,  &c.,  as  ex])erienced  by  workmen  engaged 
in  pounding  the  root.  It  is  a ])owerful  stimu- 
lant of  the  liver,  and  is  particularly  useful  in 
the  treatment  of  torpor  of  the  liver,  such  as  is 
so  frequent  in  persons  of  a full  habit,  who  live 
well,  and  take  insuflicient  exercise,  and  in  cases 
of  bilious  headache.  Its  action  upon  the  bowel, 
though  marked,  is,  in  moderate  doses,  not  very 
rapid.  Its  dose  can  be  so  regulated  that  only 
a single  gentle  but  full  motion  occurs,  but  if 
huger  doses  be  given  it  purges  several  times, 
the  stools  being  very  liquid.  It  does  not  tend, 
after  moving  the  bowels,  to  induce  subsequent 
consti})ation,  and  may  therefore  be  used  regu- 
lai'ly  for  a long  time  for  habitual  consti[>ation. 
Its  tendency  to  gripe  makes  it  desirable  to  com- 
bine its  action  with  that  of  other  drugs.  A 
good  form  of  administration  is— - 

Resin  of  Podo2:)hyllin, J grain. 

Extract  of  Belladonna, i ,, 

Extract  of  Hyo.scyanins, 1 ,, 

Extract  of  Nux  vomica, \ ,, 

Make  into  1 pill. 

One  of  these  pills  may  be  taken  daily  either 
at  bed-time  or  just  on  rising,  and  before  any 
food  has  been  taken.  It  may  be  emjdoyed  for 
children  suffering  from  habitual  constipation, 
and  for  them  a solution  of  | grain  of  podophyl- 
lin in  100  drops  of  rectified  spirit  is  recom- 
mended. Of  this  solution  a child  may  receive 
from  2 to  10  drojw  in  a tea-spoonful  of  syrup. 

Euonymin  is  a comparatively  recent  addi- 
tion to  the  list  of  drugs  which  stimulate  the 
secretion  of  bile,  while  at  the  same  time  acting 
as  a purgative  like  rhubarb  or  colocynth.  It 
is  the  active  principle  of  a bark,  the  bark 
of  the  EnonymtLS  atropurpureus^  belonging  to 
the  natural  order  Celastracem,  a shrub  6 to  10 
or  even  14  feet  high,  found  in  shady  woods  of 
the  northern  and  middle  section  of  the  United 
States  of  America,  east  of  the  Mississippi.  It 
is  also  called  the  Wahoo,  s])indle-tree,  or  burn- 
ing bush.  The  active  principle  euonymin  is 
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Powdered  Podophyllum, 

Podophyllin  (the  resin), 

Tincture  of  Podophyllin, 
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the  right  use 

Mediclues.  ] 

obtained  from  a concentrated  tincture  of  the 
bark  by  precipitating  with  water. 

Dose,  i to  5 grains. 

Euonymin, ’ 

Best  given  in  pill  with  1 gram 
extract  of  hyoscyanius. 

Tincture  of  Euonymiis  (made'i 

with  1 oz.  of  euonymusl  10  to  40  drops, 

bark  and  4 ozs.  rectified! 

Exn-act^of  Euonymus, „ 2 to  5 grains. 

Euonymin  is  given  in  tlie  same  circumstances 
which  indicate  the  need  of  podophyllin— bilious 
headache,  sluggish  liver,  constipation.  A decoc- 
tion may  be  prepared  from  the  bark  itself,  1 oz. 
of  bark  to  1 pint  hot  water,  infused  for  half  an 
hour  and  strained;  of  this  a wine-glassful  is  a 
dose.  It  is  advised  to  take  euonymin  at  bed- 
time, and  to  take  a saline  purge  in  the  morning, 
sulphate  of  soda  (see  p.  863)  being  the  best. 

Ipidin  is  a powdered  extractive  derived  from 
the  rootlets  of  the  blue  flag  or  water-flag.  Iris 
vem'co?o?*,“  common  in  wet  and  swampy  meadows 
from  Canada  southward  to  Florida,  and  west- 
ward to  Minnesota  and  Arkansas.”  In  the 
United  States  the  following  preparations  are 
used: — 

DOSE. 

Extract  of  Iris, 1 to  5 grains. 

Fluid  Extract  of  Iris, 5 to  60  drops. 

IPidin, 1 to  5 grains. 


OF  PURGATIVES. 

two  tea-spoonfuls  of  the  tincture  to  a pint  of 

water  may  be  employed. 

Leptandrin,  an  active  principle  obtained 
from  the  rootlets  of  Leptandra  virginica  or  Cul- 
ver’s-root,Culver’s  Physic,  Black-root,  Baptisin, 
derived  from  the  roots  of  the  Baptisia  tinctona 
or  Wild  Indigo,  Juglandin,  the  powdered  extrac- 
tive from  the  inner  bark  of  the  root  of  Juglans 
a?ierea,or  Butternut,  Phytolaccin,the  powdered 
extractive  obtained  from  Phytolacca  decandia, 
or  Poke-root— all  of  the  plants  being  indigenous 
to  the  United  States— are  substances  which  have 
efl'ects  similar  to  podophyllin  in  stimulating  the 
liver  and  bowels.  Their  doses  are  as  follow’s: 


DOSE. 


Leptandrin, ^ to  2 grains  in  pill. 

Fluid  Extract  of  Leptandra,...  30  to  60  drops. 

Juglandin, 2 to  5 grains  in  pill. 

Extract  of  Juglans, 20  to  30  grains. 

Pliytolaccin,  1 to  5 grains  in  pill. 

It  may  be  noted  regarding  juglandin  that 
allied  plants  to  the  Juglans  cinerea,  notably  the 
English  walnut  {Juglans  regia)  and  the  black 
walnut,  have  also  been  used  for  medicinal  pur- 
poses, decoctions  or  poultices  made  from  the 
leaves  being  popularly  used  for  the  treatment  of 
sores,  and  ulcers  of  all  parts,  and  discharges  of 
all  kinds.  The  decoction,  tincture,  and  juice  of 
the  leaves  of  Phytolacca  have  been  used  for 


It  is  used  in  the  same  circumstances  as  podo- 
phyllin and  euonymin,  and  has  similar  effects. 
It  may  be  given  in  pill  like  euonymin,  with 
hyoscyamus  to  prevent  griping. 

Hydrastis. — Golden  Seal,  Yellow  Root, Yellow 
Puccoon,  Orange  Root,  Indian  Dye,  Indian 
Turmeric,  are  all  names  for  the  same  plant, 
Hydrastis  canadensis,  belonging  to  the  Ran- 
unculus order,  indigenous  to  Canada  and  the 
United  States.  It  is  used  in  the  following 
forms: — 

DOSE. 

Powdered  Ptoot,  10  to  30  grains. 

Hydrastin, ^ to  5 grains  in  pill. 

Tincture  of  Hydrastis, 30  to  60  drops. 

Fluid  Extract  of  Hydrastis,...  1 to  2 tea-spoonfuls. 

Use. — This  drug  is  said  not  only  to  be  a 
valuable  remedy  for  habitual  constipation  de- 
pendent upon  inaction  of  the  liver,  but  to  be 
also  a good  tonic  to  the  stomach,  and  one  of  the 
best  remedies  for  the  stomach  catarrh  conse- 
quent upon  chronic  drinking,  and  probably  the 
best  substitute  for  alcoholic  stimulants  when 
their  use  has  to  be  abandoned.  It  is  also  said 
to  be  very  useful  as  a lotion  in  inflammation  of 
the  eyelids,  as  an  injection  in  discharges  from  the 
ear,  the  genital  passages,  &c.  For  such  purposes 


similar  purposes,  and  for  various  skin  eruptions, 
such  as  ringworm,  itch,  and  mange  in  dogs.  Phy- 
tolacca has  also  a popular  reputation  for  reliev- 
ing the  pains  of  rheumatism  and  procuring 
sleep.  It  is  used  in  these  cases  as  a tincture  of 
the  root  or  the  berries,  or  a decoction  of  the 
root. 

Remarks  on  the  Use  of  Purgatives.— 

Opening  medicines  must  never  be  given  without 
due  regard  to  the  age  and  condition  of  the  person. 
The  young  and  the  aged,  as  well  as  those  of  all 
ages  and  both  sexes  who  are  delicate,  or  reduced 
by  disease,  ought  not  to  have  strong  opening 
medicines.  The  mildest  of  laxatives  ought  to 
be  employed,  and  that  after  an  enaeavour  has 
been  made  rather  to  regulate  the  bowels  by  pro- 
per diet.  The  simplest  aperient  is  castor-oil, 
and  suljihur  and  senna  are  also  mild  in  action. 
In  many  such  cases  an  injection  is  preferable  to 
medicine  by  the  mouth.  The  saline  purgatives 
may  be  given,  but  they  ought  to  be  w^armed, 
and  probably  the  best  will  be  found  in  one  of 
the  mineral  waters,  Hunyadi  Janos,  Carlsbad, 
or  Friedrichshall.  Then  again  caution  ought 
to  be  displayed  in  administering  purgative 
medicines  to  any  suffering  from  irritable  or 
ulcerated  conditions  of  the  bowel,  or  from  piles 
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or  fissure  of  tlie  anus,  or  in  cases  of  pregnancy, 
or  during  the  monthly  illness.  Again,  it  must 
he  remembered  that  the  frequent  use  of  pur- 
gatives rather  confirms  than  diminishes  a ten- 
dency to  constipation,  and  a drug  ought,  if 
])Ossible,  to  be  selected  which  has  not  this 
disadvantage.  This  is  the  objection  to  the  use 
of  the  commonly  employed  pills,  colocynth,  &c. 
It  has  been  pointed  out  that  this  disadvantage 
is  got  rid  of  by  the  use  of  cascara  sagrada,  and 
is  not  a feature  of  aloes  or  podophyllin.  Then 
an  endeavour  to  note  the  chief  feature  of  the 
constipation  will  aid  in  selecting  the  drug.  If 
large,  hard,  dry  motions  are  passed,  the  indica- 
tion is  that  the  remains  of  the  food  pass  too 
slowly  along  the  bowel,  so  that  too  much  fluid 
is  removed  from  them.  This  aloes  would  pro- 
bably aid,  or  podophyllin,  or  rhubarb,  or  senna 
in  the  form  of  compound  liquorice  powder,  or  a 
morning  di-aught  of  saline  medicine.  Very  dark 
coloured  stools  point  to  the  need  of  a stimulant 
to  the  liver,  such  as  podophyllin.  When  a 
thorough  clearing  out  of  the  bowel  is  desired 
to  relieve  the  overloaded  system,  or  as  a pre- 
liminary to  the  commencement  of  some  medi- 
cinal treatment,  the  best  means  is  a colocynth 
and  hyoscyamus  pill  at  night,  and  a double 
strong  seidlitz  powder  in  the  morning.  This  also 
is  suitable  in  the  beginning  of  any  inflammatory 
illness,  of  lung  for  example,  but  not  when  the 
bowel  itself  is  affected.  Constipation,  along 
with  dulness  of  spirits,  headache,  and  sallow 
complexion  indicates  the  need  of  a purgative 
which  shall  also  stimulate  the  liver,  such  as 
podophyllin.  The  drastic  purgatives  ought  not 
to  be  employed  except  when  ordered  by  a 
medical  man. 

Remedies  for  Diarrhoea. 

Looseness  of  the  bowels  may  be  due  to  several 
causes.  It  may  arise  from  an  excessive  irrita- 
bility of  the  bowel,  which  causes  its  peristaltic 
movement  to  be  increased  by  the  veiy  smallest 
stimulus.  An  illustration  of  this  is  given  by 
the  kind  of  diarrhoea  which  threatens  the  person 
as  soon  as  he  takes  food,  or  a short  time  after. 
The  entrance  of  food  so  excites  the  whole  bowel 
that  its  contents  are  hurried  along  with  unusual 
rapidity.  The  remedies  applicable  to  such  a 
case  are  those  which  diminish  irritability  of 
the  bowel,  which  soothe  the  bowel.  Of  these 
the  most  employed  are  opium  in  some  form 
(see  section  on  Drugs  which  Act  on  the 
Nervous  System),  belladonna  (see  also  section 
just  named),  and  hyoscyamus  (also  considered 
in  the  section  noted).  A single  drop,  or  three 


[ drops,  of  laudanum  taken  before  sitting  down 
i to  a meal  will  fi’equently  check  this  irritability. 

Again,  diarrhoea  is  often  due  to  the  presence 
of  irritating  material  in  the  food,  and  the 
obvious  remedy  for  this  is  to  expel  it  from  the 
bowel  as  quickly  as  possible,  when  the  diandioea 
will  cease.  Thus,  castor-oil,  or  rhubarb,  is  often 
the  best  remedy,  the  clearing  out  of  the  bowel 
being  followed  by  an  astringent  action.  A few 
drops  of  laudanum  (4  or  thereby)  may  be  added 
to  the  oil  or  rhubarb.  Indeed  at  the  very  out- 
set of  diarrhoea  this  treatment  should  in  every 
case  be  adopted.  Then  one  starts  with  the  know- 
ledge that  the  bowel  is  clear,  and,  if  needful, 
other  medicine  can  then  be  given. 

Excessive  acidity  of  the  food  is  often  a cause 
of  diarrhoea,  the  high  degree  of  acidity  acting 
as  an  irritant.  The  bicarbonate  of  soda,  or 
potash,  magnesia  carbonate,  or  some  prepara- 
tion of  lime  (see  p.  843),  will  be  the  api)roiu’iate 
remedy  in  such  a case.  In  children  diarrhoea 
is  very  often  due  to  the  milk  curdling  in  too 
large  pieces  in  the  stomach.  These  pieces  are 
annoying  to  the  bowel,  as  they  are  too  large  to 
be  easily  digested,  and  as  they  pass  along  the 
bowel  they  excite  it  more  and  more.  The  addi- 
tion to  the  milk  of  a pinch  of  soda,  a tea-spoon- 
ful or  two  of  fluid  magnesia,  or  a tea-spoonful 
of  lime  water,  will  prevent  the  too  rapid  curdling 
of  the  milk  by  the  acid  juice  of  the  stomach, 
smaller  curds  will  be  formed,  easy  of  digestion, 
and  the  diarrhoea  will  cease.  In  looseness  of 
this  kind  the  presence  of  small  pieces  of  white 
curd  in  the  stools  suiflciently  shows  the  nature 
of  the  complaint. 

These  methods  of  checking  diandioea  are 
indirect,  the  cause  of  the  irritation  of  the  bowel 
is  removed,  and  the  flow  ceases.  But  there  is 
a set  of  drugs  which  act  upon  the  blood-vessels 
of  the  bowel,  causing  them  to  contract,  diminish- 
ing the  flow  of  blood  through  the  mucous  mem- 
brane of  the  bowel,  and  thus  diminishing  the 
production  of  intestinal  fluid.  In  short,  the 
opposite  action  is  sought  to  that  desci’ibed  under 
purgatives,  by  which  one  seeks  to  increase  the 
flow  of  intestinal  fluids.  This  astringent  effect 
on  the  blood-vessels  of  the  bowel  is  accomplished 
by  acids,  the  acids  named  on  p.  841.  The  ace- 
tate of  lead  is  also  valuable  in  this  way  (see 
p.  836). 

There  is  next  a group  of  substances  which  act 
upon  the  whole  tissue  of  the  bowel  exposed  to 
their  influence,  constringing  it,  and  so  checking 
any  discharge,  whether  it  be  mucus  or  blood. 
The  chief  of  these  substances  are  catechii,  kino, 
krameria  or  rhatany,  oak-bark,  and  they  are 


867 


Medicines.] 


TANNIC  AND  (GALLIC  ACIDS. 


dependent  for  their  constringing  action  upon  ^ 
the  tannic  acid  or  some  variety  of  it  which  they 
contain.  The  action  of  tannic  acid  and  gallic 
acid  we  shall  therefore  first  considei. 

G3.IIS  are  excrescences  on  a variety  of  oak  , 
found  in  Asia  Minor,  Quercus  infectoria,  due  to 
the  punctures  and  deposit  of  eggs  of  an  insect, 
Ctjnips  gallce  tinctorioe.  The  irritation  causes 
a swelling  to  occur  which  surrounds  the  egg, 
and  within  which  the  insect  develops.  When 
tlie  nuts  are  broken  a central  cavity  is  seen  in  j 
which  the  insect  may  be  found,  or  it  may  have 
already  escaped,  in  which  case  a canal  will  be 
found  bored  to  the  surface.  The  preparations 
of  walls  ai’e: — 

O 

Tincture  of  Galls, Dose,  ^ to  2 tea-spoonfuls. 

Gall  Ointment. 

Gall  and  Opium  Ointment. 


(.onditions  of  the  lower  end  of  the  bowel.  It 
is  given  also  to  arrest  bleeding  in  organs  besides 
the  stomach  and  bowels.  Its  effect  in  checking 
bleeding  in  the  stomach  and  bowels  is  readily 
understood,  but  it  is  also  believed  to  check 
bleeding  in  other  organs,  such  as  the  lungs, 
though  given  by  the  mouth.  It  reaches  the 
blood  and  distant  organs  as  gallic  acid.  For 
such  bleeding,  therefore,  the  use  of  gallic  acid 
itself  is  to  be  preferred,  .since  the  local  effect  of 
tannic  acid  is  not  desired.  It  is  seldom  given 
for  diarrhoea,  and  only  in  extreme  cases. 

Gallic  Acid  is  prepared  from  galls  by  allow- 
ing a paste  formed  of  pounded  galls  to  ferment, 
gallic  acid  being  derived  from  the  splitting  up 
of  tannic  acid. 

Gallic  Acid, Dose,  2 to  10  grains. 

A glycerine  and  ointment  are  prepared. 


The  action  of  galls  is  practically  the  same  as 
that  of  tannic  acid,  obtained  from  it.  It  is  in 
the  form  of  the  gall  or  gall  and  opium  ointment 
it  is  chiefly  employed.  This  is  used  as  a local 
astringent  to  the  bowel  in  cases  of  piles,  being 
simply  applied  to  the  part. 

Tannic  Acid  is  extracted  from  powdered 
galls  with  ether.  It  has  a very  strong  astringent 
taste,  and  is  very  easily  dissolved  in  water. 

Tannic  Acid, Dose,  2 to  10  grains. 

Glycerine  of  Tannic  Acid  contains  1 of  tannin  to  5 
glycerine,  dissolved  by  aid  of  heat. 

Suppositories  of  Tannic  Acid. 

Lozenges  of  Tannic  Acid, Dose,  1 to  6 lozenges. 

grain  of  acid  in  each — the  American  lozenges 
contain  1 grain  in  each. ) 

Styptic  Colloid  (20  of  tannic  acid,  5 of  alcohol,  20  of 
ether,  55  of  collodion). 

Uses. — Tauniu  coagulates  albumin,  and,  ap- 
plied to  bi’okeu  skin,  causes  it  to  contract  by 
coagulating  the  fluids  of  the  tissue.  The  blood- 
vessels of  the  part  are  reduced  in  size  by  the 
contraction  of  the  siuTounding  tissues,  and  thus 
bleeding  is  arrested,  as  well  as  by  the  clotting 
of  any  blood  by  the  influence  of  the  tannin.  In 
contact  with  the  lining  membrane  of  the  mouth, 
gullet,  stomach,  and  bowels,  it  produces  dryness 
by  coagulating  the  mucus,  and  the  constringing 
effect  produces  a sensation  of  roughness  and 
stiffness,  diminishing  the  flow  of  blood  along 
the  vessels,  and  in  this  way,  as  well  as  by  a 
direct  action,  diminishing  secretion.  These 
effects  indicate  jii  how  many  ways  tannin  is 
useful.  It  is  employed  to  stop  bleeding  and 
discharges  in  all  situations,  from  nose,  throat, 
skin,  bowels,  womb,  &c.  For  these  purj)oses 
the  glycerine  compound  is  very  well  suited. 
The  suppositories  ax’e  useful  in  piles  and  other 


Gallic  acid  is  chiefly  used  in  cases  of  bleeding 
from  organs  which  can  be  reached  only  through 
the  blood,  such  as  the  lungs  and  kidneys.  In 
bleeding  from  the  lungs,  it  is  given  in  doses  of 
10  grains  every  two  hours. 

Catechu,  as  employed  in  medicine,  is  an  ex- 
tract of  the  leaves  and  young  shoots  of  Uncaria 
Gambier,  a shrubby  climber  indigenous  to  coun- 
tries about  the  Straits  of  Malacca,  and  exten- 
sively cultivated  near  Singapore.  Its  prepara- 
tions are:— 

DOSE. 

Powdered  Catechu, 10  to  30  grains. 

Tincture  of  Catechu, 2 to  2 tea-spoonfuls. 

Infusion  of  Catechu, 2 to  4 table-spoonfuls. 

(Coarse  powder  of  catechu  160  grains,  bruised  cin- 
namon 30  grains,  boiling  water  10  ounces ; infuse 
half  an  hour  and  strain. ) 

Compound  Powder  of  Ca- 
techu (contains  catechu 
4,  kino  2,  rhatany  2, 
cinnamon  1,  nutmeg  1),  . 

Lozenges  of  Catechu, ,,  1 to  3 lozenges. 

Uses. — Catechu  is  used  because  of  the  effect 
of  the  taiiiiic  acid  it  contains.  It  is  used  as  an 
astringent  for  the  mouth  in  the  case  of  soft 
bleeding  gums,  and  for  the  throat  in  relaxed 
conditions,  and  for  hoarseness.  In  these  cases 
the  lozenges  are  useful,  or  the  infusion  may  be 
used  as  a gargle.  It  is  emjxloyed  as  a lotion  for 
bleeding  from  the  nose,  and  as  an  apjflication 
to  cracked  nijxples.  The  tincture  or  infusion  is 
very  useful  for  diarrhoea  in  children,  and  is 
usually  employed  for  adults  in  combination  with 
a little  tincture  of  opium  and  chalk  mixture. 

Black  Catechu,  Terra  .Japonica,  or  Cutch, 
an  extract  prepared  from  the  wood  of  Acacia 
Catechu  is  to  be  distinguished  from  the  above, 
which  is  pale  catechu.  Its  dose  is  5 to  15 
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grains,  and  in  America  a compound  tincture 
and  lozenges  are  made  of  it. 

Kino  is  the  juice  obtained  from  incisions 
made  in  the  trunk  of  the  kino  tree,  indigenous 
to  India  and  Ceylon,  called  buja  in  Bengal,  the 
technical  name  being  Pterocai'pus  Marsupiuni. 
It  is  imported  in  the  dried  state  from  Malabar. 
It  contains  a species  of  tannin  from  which  it 
derives  its  most  important  qualities.  Its  pre- 
parations are: — 

DOSE. 

Powdered  Kino, 10  to  30  grains. 

Compound  Powder  of  Kino  'i 
(Powdered  kino  15,  opium  I 5 to  15  ,, 

1,  powdered  cinnamon  4),..  J 
Tincture  of  Kino, i to  2 tea-spoonfuls. 

It  is  useful  as  a gargle  for  relaxed  throats,  the 
tincture  being  added  to  water,  and  it  is  em- 
ployed in  diarrhoea,  and  in  the  stomach  dis- 
order called  pyrosis  or  water-brash.  It  is  milder 
in  action  than  catechu. 

Rhatany  is  the  dried  root  of  Krameria  trian- 
dm,  a low  shrub  native  to  Bolivia  and  Peru. 

DOSE. 

Powdered  Rhatany, 20  to  60  grains. 

E.xtract  of  Rhatany, 5 to  20  ,, 

Infusion  of  Rhatany  (1  oz. -v 
in  20  boiling  water,  in- V 2 to  4 table-spoonfuls, 
fused  1 hour  and  strained),  J 
Tincture  of  Rhatany, 1 to  2 tea-spoonfuls. 

Uses. — Rhatany  is  an  astringent  like  the 
others,  and  its  astringent  effects  are  brought  to 
play  upon  external  affections,  such  as  ulcers, 
lissure  of  the  anus,  cracked  nipples,  &c.,  as  well 
a.s  upon  diarrhcea  and  other  internal  disoider. 
It  is  used  as  an  injection  in  dysentery  and  for 
uterine  complaints,  also  as  an  injection. 

Red  Gum  is  an  exudation  from  the  bark  of 
Eucalyptus  rostrata,  the  red  gum-tree,  and  im- 
ported from  Australia.  Its  preparations  are: — 


DOSE. 

Decoction  of  Red  Gum, 2 to  4 tea-spoonfuls. 

Liquid  Extract  of  Red  Gum,...  30  to  60  drops. 

Tincture  of  Red  Gum, 20  to  40  ,, 

Syrup  of  Red  Gum, 30  to  60  ,, 


Red  Gum  Lozenge, ...Each  lozenge  contains  1 grain. 

Use. — Red  gum  is  an  excellent  remedy  for 
various  kinds  of  relaxed  mucous  membrane.  As 
the  lozenge  it  is  excellent  for  hoarseness  and 
relaxed  throat.  Mixed  with  an  equal  quantity 
of  starch  in  fine  powder  it  n)ay  be  blown  into 
the  throat.  A tea-spoonful  of  tincture  to  7 of 
water  makes  an  excellent  gargle,  and  a table- 
spoonful of  the  liquid  extract  to  a pint  of  water 
forms  an  astringent  injection  for  the  bowels  or 
genital  passages,  or  to  inject  into  the  nostril, 
either  to  stop  mucous  discharge  or  bleeding.  | 


The  tincture  or  liquid  extract  or  decoction  may 
be  used  for  diarrhoea  ©r  bleeding  from  the 
bowel,  or  dysentery.  In  these  latter  cases  it  is 
often  given  with  liquid  extract  of  bael  fruit. 

Ba©l  Fruit  is  the  dried  half-ripe  fruit  of 
Aeyle  Marvielos,  the  Indian  Bael,  or  Bengal 
Quince,  belonging  to  the  orange  order.  The 
fruit  resembles  an  orange  of  large  size  and  the 
juice  is  gummy  and  pleasant  ffavoured.  Its 
preparation  is: — 

Liquid  Extract  of  Bael,....  Dose,  1 to  2 tea-spoonfuls. 

It  is  extensively  used  in  India,  because  of  its 
astringent  qualities,  in  the  treatment  of  bowel 
complaints.  In  chronic  diarrhoea  following 
typhoid  fever  it  has  been  found  singularly  effi- 
cient, and  it  is  sometimes  applied  as  a wash  to 
the  eyes  when  inffamed.  It  is  frequently  given 
in  combination  with  liquid  extract  of  red  gum. 

Logwood  is  sometimes  used  as  an  astringent 
in  diairhoea  and  dysentery.  It  is  the  sliced 
heart-wood  of  JJcematoxylon  campeckianum, 
native  to  the  shores  of  the  Gulf  of  Campeachy, 
and  naturalized  in  many  of  the  West  Indian 
Islands.  A decoction  and  extract  are  prepared, 
the  dose  of  the  former  being  1 to  2 ozs.,and  of 
the  latter  10  to  35  grains.  It  colours  the  urine  of 
those  taking  it  pink.  It  is  a mild  astringent, 
quite  suitable  for  use  in  checking  diarrhoea  of 
infants,  to  whom  it  may  be  given  by  the  mouth 
or  as  an  injection. 

Oak  and  Elm  Bark  also  contain  tannic  acid, 
and  decoctions  might  be  used  as  astringents 
like  catechu,  kino,  &c.  The  decoction  of  oak 
l)ark  is  made  of  a strength  of  1 of  the  bark  to 
15  of  water,  and  the  dose  is  1 to  2 ounces;  that 
of  elm  bark  is  1 in  8,  and  the  dose  is  2 to  4 fluid 
ounces. 

Alum,  a compound  of  ammonia  and  alumina 
with  sulphuric  acid,  the  sulphate  of  ammonia 
and  alumina,  is  a vei’y  strong  asti’ingent.  Its 
preparations  are: — 

Powdered  Alum, Dose,  10  to  20  grains. 

Dried  or  Burnt  Alum,... Externally  for  proud  flesh,  &c. 
Iron  Alum, Dose,  5 to  10  grains. 

Use. — Alum  has  amarked  constringing  action. 
The  burnt  alum,  when  applied  to  any  raw 
surface,  sears  the  surface,  and  is  therefore  used 
for  ‘‘proud  flesh,”  and  for  foul  ulcers.  When 
a weak  solution  of  alum  is  taken  into  the  mouth, 
its  constringing  action  on  the  lining  mem- 
brane is  at  once  perceived ; when  it  is  ab- 
sorbed into  the  blood  and  conveyed  to  the 
various  tissues  it  appears  to  exert  a similar 
effect  upon  them  also.  It  is,  however,  used 
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chiefly  for  its  local  effect,  and  not  much  for 
eflects  after  absorption  into  the  circulation, 
though  it  is  sometimes  employed  for  arresting 
bleeding,  as  from  the  lungs,  and  discharges  from 
various  organs.  Its  local  effect  is  obtained  by 
using  it  in  the  form  of  gargles  and  washes. 
Thus  a gargle  of  60  grains  alum,  2 tea-spoonfuls 
of  honey,  and  6 ounces  of  water  is  very  useful 
for  relaxed  and  inflamed  throat,  or  soft  spongy 
gums;  another  gargle  of  60  giains  of  alum, 
tea-spoonful  of  tincture  of  myrrh,  and  4 ounces 
of  water  is  useful  under  similar  conditions  and 
in  ulcerated  conditions  of  the  mouth  and  throat. 
For  checking  bleeding  from  the  mouth,  nose, 
gums,  anus,  or  from  leech  bites,  it  may  be  ap- 
plied as  a dusting  powder,  or  in  strong  solution 
(60  grains  to  the  ounce  or  stronger),  upon  a 
sponge  or  lint.  For  injection,  alum  may  be 
used  of  a strength  of  1 tea-spoonful  and  up- 
wards of  the  powder  to  a pint  of  water,  and  the 
iron  alum  is  a valuable  preparation  for  this 
purpose.  These  are  commonly  used  injections 
in  discharges  from  the  genital  organs  in  women. 
A solution  of  from  1 to  3 grains  in  an  ounce  of 
water  is  good  for  inflammation  of  the  eyelids 
accompanied  by  matter.  Alum  may  be  ad- 
ministei'ed  internally  in  the  dose  stated  above, 
given  in  water  or  syrup  or  dissolved  in  white  of 
egg  solution,  or  in  the  form  of  alum  whey. 
Alum  whey  is  prepared  by  boiling  120  grains 
of  alum  in  1 pint  of  milk  and  straining.  An 
ounce  of  this  might  be  taken  at  a time.  It 
may  be  thus  administered  for  bleeding  from 
the  kidneys  or  bowels  or  for  diarrhoea.  The 
diarrhoea  of  typhoid  fever  is  said  to  be  better 
treated  by  aklm  than  by  any  other  astringent 
except  acetate  of  lead ; and  in  chronic  dysentery 
it  is  valuable  when  used  occasionally.  Alum 
acts,  howevex*,  as  a purgative  if  given  in  large 
doses  (60  grains),  doubtless  because  of  its  irri- 
tant effects,  and  this  quantity,  or  double,  given 
in  treacle  or  syrup  acts  as  an  emetic,  draughts 
of  warm  water  promoting  the  sickness  once 
retching  has  commenced. 

Iron  Preparations  are  useful  as  intestinal 
astringents  in  diarrhoea  and  bleeding  (see  p. 
817). 

Copper  Preparations  are  also  sometimes 
used  for  diarrhoea,  because  of  their  astringent 
action  on  the  bowel.  The  chief  compound  of 
copper  used  as  a drug  is: — 

Sulphate  of  Copper, Dose,  J to  2 grains. 

Verdigris  is  a subacetate  of  copper,  but  is  not 
used  in  medicine. 

Uses.— Copper  is  very  frequently  used  because 


of  its  astringent  effects  when  applied  diiectly 
to  ulcers,  wounds,  &c.,in  the  form  of  blue-stone. 
When  applied  in  mass  to  the  broken  skin,  or 
sprinkled  on  as  a fine  dust,  it  acts  as  a caustic, 
and  is  used  for  warts,  proud  flesh,  unhealthy 
ulcei's,  and  poisoned  wounds.  It  is,  however, 
far  too  frequently  enqxloyed  in  domestic  sur- 
gery. The  “proud  flesh,”  which  sprouts  from  a 
healing  wound,  is  tothe  uneducated  eye  avery  un- 
desirable thing,  to  be  “burnt  off”  time  and  again, 
but  to  the  surgeon  it  is  the  thing  to  be  desired, 
as  by  it  the  wound  is  healed.  If  it  becomes 
“ exuberant,”  as  the  phrase  is,  he  diminishes  that 
tendency  by  the  well-regulated  pressure  of  a 
bandage,  but  probably  the  skilful  surgeon 
almost  never  takes  a piece  of  blue-stone  between 
his  fingers,  unless  it  is  to  throw  it  away,  as  one 
has  expressed  it.  When  used  in  solution  of 
3 or  4 grains  to  the  ounce  of  water  it  acts  as  a 
stimulant.  A solution  of  2 to  5 grains  to  the 
ounce  is  occasionally  ixsed  as  an  injection,  but 
not  frequently,  and  specially  in  falling  of  the 
bowel  and  excessive  secretion  in  that  neigh- 
bourhood. Given  in  small  doses  internally,  it 
acts  as  a tonic  and  astringent  to  the  stomach 
and  bowels  in  diarrhoea  and  dysentei'y.  For 
such  purposes  it  is  often  combined  with  opium, 
J grain  sulphate  of  copper,  ^ grain  gum  ojnum, 
made  into  apill  with  confection  of  roses,  and  given 
occasionally.  Dysentery  is  often  benefited  by  an 
injection  into  the  bowel  of  a pint  of  tepid  water 
containing  10  to  20  grains  of  sulphate  of  copper 
in  solution.  Copper  in  small  doses  in  pill  has 
also  been  administered  as  a tonic  to  the  nervous 
system  in  St.  Vitus’  dance  and  epilepsy.  In 
lai'ge  doses  (2  to  10  grains  of  the  powdered  sul- 
phate mixed  with  powdered  sugar  or  dissolved 
in  2 ounces  of  water)  copper  is  very  useful  as 
an  emetic,  especially  in  cases  of  laudanum  or 
other  narcotic  poison.  It  does  not  produce 
nausea  or  depression  and  it  acts  rapidly.  It 
is  also  used  as  an  emetic  in  croup  and  bronchitis 
to  expel  material  from  the  air  - passages,  the 
absence  of  depression  being  in  such  cases  a 
great  advantage.  Poisoning  by  copper  is  not 
common,  because  of  its  eiuetic  action,  unless  very 
large  doses,  leading  to  ulceration  of  bowel,  have 
been  taken.  It  is  also  employed  as  an  antidote 
to  phosphorus  poisoning,  3 grains  of  the  suljfliate 
being  given  in  water  every  few  minutes,  till 
vomiting  occurs,  after  which  a seidlitz  powder 
should  be  administered. 

Zine  is  employed  in  cases  almost  identical 
with  those  for  which  copper  may  be  used,  but 
is  much  more  freely  used  than  the  latter.  Its 
preparations  in  common  use  are: — 
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DOSE. 

Sulphate  of  Zinc, 

1 10  to  30  ,,  as  emetic. 

Oxide  of  Zinc, 2 to  10  ,,  in  pill. 

Acetate  of  Zinc, i ^ tonic. 

I 10  to  20  ,,  as  emetic. 

Valerianate  of  Zinc,  ...  1 to  3 ,, 

Phosphide  of  Zinc, iV  to  J ,, 

Zinc  Ointment  (80  grains  of  oxide  of  zinc  to  1 oz. 
of  benzoated  lard). 

Oleate  of  Zinc. 

Chloride  of  Zinc, ...  For  external  application  only. 

Uses. — Like  copper,  zinc  when  used  in  strength 
acts  locally  as  a caustic,  and  when  in  weaker 
solution  acts  as  an  astx-ingent  and  tonic.  It  is 
of  very  wide  application  in  the  form  of  lotion 
and  ointment  for  wounds,  sores,  ulcers,  and  in- 
flamed sui-faces  generally.  The  chloride  of  zinc 
is  highly  caustic,  and  is  used  in  solid  sticks  to 
destroy  tumours,  and  in  strong  solution  to  wash 
over  foul  ulcers.  In  solutions  of  2 grains  to  the 
ounce  it  is  a valuable  tonic  and  stimulant  to 
sores  and  wounds  of  various  kinds.  The  sul- 
phate of  zinc  in  solutions  of  1 and  2 grains  to 
the  ounce  of  water  is  used  to  bathe  wounds,  to 
bathe  inflamed  and  mattering  eyelids,  and  for  in- 
jections to  limit  discharges  from  the  womb,  &c. 
It  is  also  a soothing  and  cooling  application  to 
itching  diseases  of  the  skin,  specially  eczema. 
Zinc  ointment  is  a soothing  and  healing  oint- 
ment, and  the  more  recent  oleate  of  zinc  is  a 
better  application,  mixed  with  lard  or  vaseline 
to  the  amount  of  1 part  of  the  former  to  3 of 
the  latter.  Oxide  of  zinc  dusted  very  lightly 
in  very  fine  powder  is  a soothing  dusting  powder 
for  surfaces  inflamed  by  rubbing  against  one 
another,  such  as  frequently  occurs  in  children. 
Taken  internally,  zinc  acts  as  an  astringent  and 
tonic  in  small  doses,  and  an  irritant  and  emetic 
in  large  doses.  The  oxide  is  given  occasionally 
for  diarrhoea,  and  has  been  administered  in 
chronic  cases  of  diarrhoea  to  children  with 
successful  results.  The  sulphate  may  be  given 
for  the  same  purpose.  The  oxide,  valerianate, 
and  phosphide  of  zinc  are  used  in  nervous 
diseases,  especially  those  of  a convulsive  type, 
such  as  St.  Vitus’  dance  (chorea),  epilepsy, 
whooping-cough.  Two-grain  doses  three  times 
a day  may  be  given  in  pill,  of  the  oxide  and 
valerianate,  and  ^ of  a grain  of  the  phosphide. 
The  oxide  of  zinc  is  mo.st  frequently  used  to 
control  exce.ssive  sweating,  and  in  particular, 
the  night  sweats  of  consumption,  for  which  it 
may  be  given  in  pill  of  1 or  2 grains  at  bed-time. 
The  sulphate  and  acetate  of  zinc  are  most  valu- 
able emetics  (see  p.  851). 

Silver  Salts  have  also  astringent  and  tonic 
properties.  The  salts  chiefly  used  are: — 


Nitrate  of  Silver, Dose,  ^ to  ^ grain. 

Oxide  of  Silver, „ ^ to  2 grains. 

Uses. — Like  copper  and  zinc,  silver  salts  are 
used  externally  rather  than  internally.  The 
solid  stick  of  fused  niti-ate  of  silver,  commonly 
called  “ lunar  caustic,”  is  applied  to  produce 
sujxerficial  destruction  of  tissue,  in  the  case  of 
chronic  ulcers,  the  result  being  to  stimulate 
healthy  action.  Solutions  of  varying  strength 
(1  to  10  grains  to  the  ounce)  are  used  for  like 
purposes,  sore  nipples,  &c.  The  solid  stick  is 
applied  to  warts,  and  a stick  is  prepared  with 
1 part  of  silver  nitrate  to  2 parts  of  niHate 
of  potassium  for  similar  uses,  and  called 
mitigated  nitrate  of  silver.  Internally,  nitrate 
and  oxide  of  silver  are  used  for  their  tonic  and 
astringent  properties  in  chronic  ulceration  and 
inflammation  of  the  stomach,  and  in  chronic 
diarrhoea  and  dj^sentery.  For  this  ^ grain  is 
the  dose  in  pill  with  bread  crumb.  In  epilepsy 
and  St.  Vitus’  dance,  it  is  given  in  similar  doses, 
thrice  daily,  as  a nerve  tonic.  In  all  these  cases 
the  use  of  the  drug  must  not  be  continued 
beyond  3 or  4 weeks,  because  of  the  risk  of 
staining  the  skin  of  the  whole  body  brown, 
a staining  which  cannot  afterwards  be  re- 
moved. If  a piece  of  lunar  caustic  has  been 
swallowed  by  accident,  a draught  of  salt  and 
water  should  be  given  immediately  along  with 
an  emetic,  for  salt  forms  with  it  an  insoluble 
substance,  chloride  of  silver.  The  salt  should 
be  given  along  with  gruel  drinks  or  gummy 
drinks  to  protect  the  gullet,  when  the  silver  is 
vomited  up. 

Remarks  on  the  Use  of  Remedies  for 
Diarrhoea. — It  is  a mistake  to  suppose  that  on 
the  occurrence  of  diarrhoea,  the  immediate  thing 
to  be  desired  is  to  check  the  discharge.  In  a 
very  large  number  of  instances,  the  looseness  is 
the  result  of  some  article  of  food  or  drink  which 
is  irritating  the  bowel-walls,  and  the  flux  or 
discharge  is  the  effort  of  nature  to  sweep  it 
away.  In  the  first  instance,  therefore,  this 
effort  should  be  aided,  and  aided  so  thoroughly 
that  one  may  be  certain  all  instating  substances 
have  been  swej)t  out.  If  the  diarrhoea  still 
continues,  as  it  may  well  do,  if  the  irritation 
has  been  sevei’e,  then  one  can  with  confidence 
administer  remedies  to  soothe  the  lining  mem- 
brane, and  to  check  the  discharge.  The  pre- 
j liminary  stej),  then,  is  the  administration  of  a 
full  dose  of  castor-oil,  to  which  a few  drops  (5) 
of  tincture  of  opium  (laudanum)  might  be 
j added,  or  a full  dose  of  rhubarb  or  senna,  or  mag- 
nesia, or  even  a full  dose  of  some  saline  remedy 
.such  as  seidlitz  powder,  fruit  salt,  or  the  like. 
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Thereafter,  if  necessary,  a little  bisiimth  (see 
p.  854)  aiul  soda,  with  or  without  laudanum  (5  to 
10  drops),  is  likely  to  be  all  that  is  necessary. 
If  that  is  still  insufficient  some  of  the  stronger 
astringents  may  then  be  given,  catechu  or  kino, 
with,  if  needful,  laudanum  and  chalk  mixture 
(see  844).  In  dysenteric  conditions  of  the  bowel 
ipecacuanha  is  most  valuable  (see  p.  852)  either 
alone  or  with  opium  as  Dover’s  powder,  and 
lead  and  ojiiuiu,  dilute  sulphuric  acid  and 
opium,  tincture  of  red  gum  with  decoction  of 
bael  fruit,  and  preparations  of  iron.  Injections 
of  starch  and  opium  (see  p.  874),  decoction  of  log- 
wood, oak-bark,  &c.,  might  be  resorted  to  in  ex- 
treme cases,  but  it  is  only  after  failure  with  these 
that  a physician  would  think  of  trying  the  efiect 
of  strong  astringents  like  alum,  copper,  or  zinc 
salts.  Throughout  the  whole  treatment  care 
must  be  exercised  in  the  dieting,  broths  and 
soups  and  beef-teas  being  avoided,  well-boiled 
arrowroot  and  milk  being  the  chief  food  for  a 
day  or  two,  and  iced  milk,  and  sips  of  iced 
water  being  given  for  thirst. 

Remedies  for*  Flatulence  of  the  Bowel. 

The  remedies  employed  in  wind  affecting  the 
bowel  are  the  same  as  those  used  when  the 
stomach  is  distended  with  wind  (see  p.  849). 
In  addition,  it  is  sometimes  possible  to  cause 
the  wind  to  be  expelled  by  the  use  of  an  injec- 
tion into  the  lower  bowel.  Often  flatulence  of 
the  bowels  will  be  greatly  and  quickly  relieved 
by  passing  the  long  injection  pipe  of  a syringe 
several  inches  up  into  the  bowel,  and  leaving 
it  there  for  15  or  20  mimites;  the  pipe  discon- 
nected from  the  syringe  is  meant,  and  the  one 
used  for  vaginal  injections  is  best. 

Remedies  for  Worms  in  the  Bowel. 

There  are  two  classes  of  remedies  used  against 
intestinal  worms:  one  class  belongs  to  the  order 
of  strong  purgatives,  jalap  (p.  861),  scammony 
(p.  861),  and  gamboge  (p.  862).  These,  simply 
by  their  ordinary  purgative  action,  expel  worms 
from  the  bowel  as  they  expel  any  other  contents. 
They  are,  therefore,  called  Vermifuges  (Latin 
vermis,  a worm  ; and  fugo,  I drive  out).  A 
second  class  of  remedies  kill  the  worms,  aiid 
require  afterwards  a purgative  to  expel  them 
when  dead.  To  this  class  the  term  Vermicide 
is  applied  (Latin  vermis,  and  coedo,  I kill).  Both 
classes  are  grouped  together  as  Anthelmintics, 
■which  simply  means  remedies  against  worms, 
without  implying  whether  the  remedies  destroy 
the  worms  or  not  (Greek  anti,  against,  and 


elmins,  a worm).  The  chief  drugs  destructive 
to  worms — vermicides — are  as  follows: 

Remedies  for  Tape-worm  (see  p.  168). 

Male-fern  {Filix  mas). 

Areca-nut. 

Kamala. 

Kousso. 

Pomegranate  Root. 

Turpentine. 

Remedies  for  Round-worms  (see  p.  173). 

Santonica. 

Santonin. 

Spigelia  Root  (Carolina  Pink). 

Remedies  for  Thread-worms  (see  p.  174). 

Injections  into  the  bowel  of  common  salt, 
quassia  water,  lime  water,  iron,  alum,  tan- 
nin, or  substances  containing  it,  such  as 
catechu,  kino,  rhatany,  logwood. 

Male -fern. — The  parts  of  the  male -fern 
{Aspidium  Filix  mas)  used  are  the  dried  root- 
stock  with  the  bases  of  the  foot-stalk  and  por- 
tions of  the  root  fibres.  Its  preparations  are 
as  follows:  — 

DOSE. 

Powdered  Male-fern  Root,...  60  to  180  grains. 
Liquid  Extract  of  Male-fern 

(Oil  of  Male-fern), 30  to  80  drops. 

Oleo-resin  of  A.spidium  — I ]^q  to  ‘^O 
(American), J 

Use. — The  male-fern  root  and  preparations 
are  used  only  for  the  expulsion  of  worms,  aud 
specially  the  tape-worm,  for  which  it  is  the 
most  successful  remedy,  if  given  properly.  The 
person  should,  the  day  before  its  use,  restrict  the 
amount  of  food  taken,  aud  take  chiefly  liquids 
— soups,  milk,  &c.  A dose  of  purgative  medi- 
cine ought  also  to  be  taken  to  clear  the  bowels  of 
all  material  which  would  protect  the  worm  from 
the  action  of  the  drug.  Next  morning  ^ to 
1 tea-spoonful  of  the  liquid  extract  is  taken 
in  a mixture  with  1 or  2 tea -spoonfuls  of 
fresh  mucilage  and  peppermint  water  or  milk 
to  make  2 ounces.  An  hour  later  a full  dose 
of  castor-oil  is  taken.  If  the  worm  does  not 
come  away  repeat  the  treatment. 

Areca-nut  is  the  seed  of  the  Areca  Catechu 
or  betel-nut  tree. 

Powdered  Areca-nut, ....  Dose,  ^ to  f ounce. 

Besides  being  used  as  an  anthelmintic,  it  is 
employed  as  a dentrifice  in  the  form  of  a ]>aste 
made  of  the  powder.  As  an  anthelmintic  it  is 
to  be  employed  in  a way  similar  to  male-fern. 

Kamala  is  a fine  orange-red  powder  consist- 
ing of  the  hairs  and  glands  obtained  from  the 
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surface  of  the  fruits  of  Mallotus  philippinensis 
{Rottlera  tinctoria),  which  grows  wild  in  Aus- 
tralia, Eastern  China,  India,  Southern  Arabia, 
and  Abyssinia. 

Dose,  30  grains  to  J ounce. 

After  taking  the  powder  the  worm  is  usually 
expelled  in  a few  hours;  if  not,  the  dose  should 
be  repeated  in  three  hours. 

Kousso  or  Cusso — the  female  flowers  and 
tops  of  Brayera  anthehnintica,  a handsome  tree 
of  the  rose  order,  native  to  Abyssinia. 

Powdered  Kousso, Dose,  to  ^ ounce. 

Infusion  of  Kousso,  ,,  4 to  8 ounces. 

(J  oz.  kousso  in  coarse  powder,  4 oz.  boiling  water ; 
infuse  in  a covered  vessel  for  15  minutes,  and  drink 
when  cold  without  straining.) 

For  the  expulsion  of  tape-worm  by  this  drug, 
it  should  be  taken  after  the  patient  has  fasted 
for  a day.  There  is  an  active  principle  called 
kosin  or  coussine,  of  which  a dose  of  20  grains 
is  sufficient,  which  does  not  tend  to  produce  the 
nausea  and  vomiting  sometimes  occasioned  by 
the  infusion.  In  America  there  is  a prepara- 
tion used,  the  fluid  extract  of  brayera,  of  which 
8 fluid  ounces  is  the  dose. 

Pomegranate  Root  Bark  is  the  dried  bark 
of  the  root  of  Punicct  Granatum,  indigenous  to 
South-western  Asia,  but  now  met  with  in  all 
sub-tropical  countries,  grown  on  the  shores  of 
the  Mediterranean. 


Decoction  of  Pomegran-  ) -t  ^ n r,  ■ 

1.  -D  -D  ^ r Dose,  1 to  3 fluid  ounces, 

ate  Root  Bark, ) 

(2  ounces  of  sliced  root  in  2 pints  of  water,  boiled 
down  to  1 pint  and  strained.) 


The  pomegranate  root  bark  is  astringent,  and 
requires  therefore  to  be  followed  by  a purgative 
when  used  for  tape- worm.  Several  doses  are 
often  required;  and  it  is  not  so  active  as  the 
male-fern  root.  It  contains  two  alkaloids,  pel- 
letierine  and  iso-pelletierine.  Of  the  former 
tliere  are  two  compounds,  both  used  for  tape- 
worm. 

Sulphate  of  Pelletierine,  ...  Dose.,  5 to  8 grains. 

Tannate  of  Pelletierine, . ...  ,,  8 grains. 

Five  to  8 grains  of  the  sulphate  taken  fasting, 
and  followed  in  15  minutes  by  a full  dose  of 
tincture  of  jalap  (p.  861),  causes  expulsion  of  the 
whole  tape-worm  in  nine  cases  out  of  ten.  For 
children  of  13  years,  half  this  dose  is  given, 
and  for  infants  one-tenth.  Of  the  tannate  8 
grains,  followed  in  2 lioiu's  by  an  ounce  of  cas- 
tox’-oil,  is  likely  to  be  effective  without  colic  or 
headache.  Quicker  action  is  obtained  if  black 
draught  (p.  857)  or  the  conqDouud  infusion  of 
senna  be  used  instead  of  the  castor-oil,  and  the 
rules  as  to  diet  laid  down  for  the  employment 
of  male-fern  should  be  followed. 

Turpentine  is  an  oleo-resin  wliich  exudes  from 
Bmus  australis  and  other  species  of  pine,  and 
it  occurs  in  tough  yellowish  masses.  Distilled 
from  this  resin  is  the  oil  or  spirit  of  turpentine 
of  common  use. 


Oil  of  Turpentine, Dose,  5 to  30  drops;  as  an  anthelmintic,  ^ to  2 tea-spoonfuls. 

Confection  of  Turpentine, „ 1 to  4 tea-spoonfuls;  as  an  anthelmintic,  1 to  2 ounces. 

(Oil  of  turpentine  1 oz. , liquorice  powder  1 oz. , clarified  honey  2 ozs. ) 

Injection  of  Turpentine. 

(Oil  of  turpentine  1 oz.,  mucilage  of  starch  15  ozs.,  the  quantity  for  one  injection.) 
Liniment  of  Turpentine. 

(Oil  of  turpentine  16  ozs.,  camphor  1 oz. , soft  .soap  2 ozs.;  dissolve  the  camphor  in  the  oil, 
then  add  the  soap  and  rub  up  till  thoroughly  mixed. ) ' 

Acetic  Liniment  of  Turpentine — St.  John  Long’s  Liniment. 

(Oil  of  turpentine  1 oz. , acetic  acid  1 oz.,  liniment  of  canqihor  1 oz. ; mix.) 


Uses.  — Turpentine  when  applied  to  the  skin 
reddens  it,  producing  a burning  sensation,  and 
if  it  be  applied  on  a cloth  and  kept  covered,  a 
blister  is  produced.  It  acts,  that  is  to  say,  as 
an  irritant.  Its  vapour,  when  inhaled,  similarly 
irritates  the  air-pa.s.sages,  causing  a feeling  of 
constriction  of  the  cliest.  Taken  internally  in 
small  dase.s,  it  produces  a feeling  of  heat  at  tlie 
stomach,  and  in  exce.ssive  doses  acts  as  an  irri- 
tant poison,  setting  up  inflammation  and  ulcera- 
tion. It  is  eni ployed  externally  as  a stimulant 
and  counter-irritant  in  inflammations— applied, 
for  example,  to  the  chest  and  back  in  pleurisy, 
inflammation  of  the  lungs,  &c.,  and  to  the  ab- 


domen in  inflammation  of  the  bowel.  Poured 
upon  boiling  water,  a tea-spoonful  at  a time,  it 
is  used  as  an  inhalation  in  chronic  lung  affec- 
tions with  discharge.  It  is  used  as  a liniment 
for  painful  joints,  neuralgia,  sciatica,  &c.  It  is 
given  internally  in  doses  of  10  drojis,  rubbed  up 
with  30  grains  jxowdered  gum  acacia  and  then 
with  1 ounce  of  water,  in  cases  of  bleeding  from 
ulceration  of  the  bowels  in  tyjffioid  fever,  and 
it  is  repeated  every  2 hour.s,  watchfulness  being 
exercised  lest  sickness,  vomiting,  and  symptoms 
of  intoxication  arise.  It  is  also  valuable  in  small 
doses  as  a stomach  stimulant,  especially  in  cfxses 
of  hysterical  flatulence,  though  its  taste  and 
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smell  render  it  unioleasaut  and  therefore  not 
much  used,  and  it  also  expels  wind  from  the 
bowel,  and  in  larger  doses  acts  as  a purgative. 
Given  in  the  larger  doses  it  is  destructive  to 
tape- worm, and  is  avaluable  injection  for  thread- 
worms. It  must  not  be  forgotten  that  compara- 
tively small  doses  are  apt  to  irritate  the  urinary 
organs,  and  produce  a feeling  of  heat  and  spiism 
about  the  urinary  organs,  difficulty  of  passing 
water,  and  pain  in  the  small  of  the  back. 

Santoniea  is  the  unexpanded  dower-heads  of 
a species  of  Artemisia,  imported  from  Russia, 
called  also  Lev'ant  worm-.seed.  The  plant  be- 
longs to  the  same  order  as  the  daisy — Composite. 
From  it  Santonin  is  prepared,  the  active  prin- 
ciple of  the  drug. 

Santoniea, . . . Dose,  10  to  60  grains. 

Santonin,....  - / ^ ^ ^ ‘^^ild. 


1 2 to  6 


for  an  adult. 


Santoniea  and  santonin  are  the  best  remedies 
for  the  round-worm,  and  are  less  destructive  to 
the  thread -worm.  They  should  be  given  at 
night,  followed  by  a brisk  purgative  on  the  fol- 
lowing morning.  A single  dose  of  2 grains  of 
the  latter  has  sufficed  to  expel  1G6  round-worms. 
It  frequently  affects  sight,  causing  everything 
to  appear  yellowish  or  greenish  yellow,  and  it 
colours  the  urine  a bi’ight  yellow,  giving  i-ise 
also  sometimes  in  children  to  inability  to  retain 
the  urine.  If  it  be  given  at  night,  the  effect  on 
vision  is  likely  to  pass  off  before  morning.  Ex- 
cessive doses  cause  headache,  giddiness,  and 
vomiting,  and  arrest  of  the  breathing.  In  cases 
of  poisonous  doses  having  been  used,  an  emetic 
should  be  used  to  em]->ty  the  stomach,  hot  stimu- 
lants should  be  administered,  and  artificial 
breathing  maintained. 

Spigelia,  Maryland  piuk  or  worm-grass,  found 
in  shady  woods  in  the  southern  pai'ts  of  the 
United  States  of  America,  is  employed  in  Ame- 
rica to  destroy  worms. 

Powdered  Spigelia  Root,...  Dose,  60  to  120  grains. 
Fluid  Extract  of  Spigelia, . ,,  1 to  4 tea-spoonfuls. 

“ The  most  usual  and  best  form  of  the  medicine 
is  that  known  as  ‘worm  tea,^  namely,  ^ ounce 
spigelia,  sennaand  fennel-seed  of  each  120 grains, 
manna  1 ounce,  boiling  water  1 pint.  Infuse. 
Dose,  half  a wine-glassful  three  times  a-day  for 
a child  two  years  old.”  Excessive  doses  of  the 
drug  ])roduce  ])oisonous  effects,  hot  dry  skin, 
neivous  excitement  of  a hysterical  kind,  pain  in 
the  forehead  and  eyes,  stiffness  and  swelling  of 
the  eyelids,  squinting,  great  muscular  trembling, 
&c.,  and  the  remedies  are  wine,  ammonia,  and 
other  stimulants. 


Injections  into  the  Bowel:  Enemata: 
Clysters. 

Injections  are  given  for  a great  vai  iety  of  pur- 
poses. Prepared  foods  are  injected  when,  owing 
to  some  condition  of  gullet  or  stomach,  foods  can- 
not be  administered  in  the  usual  way.  The.se 
are  called  nutritive  enemata.  Then  there  are 
stimulant  enemata.  The  most  frequent  object 
of  an  injection  into  the  bowel  is  to  clear  out  the 
bowel  of  its  contents,  either  by  mere  washing 
out  with  water — simple  enemata,  or  by  the  in- 
jection of  purgative  drugs — purgative  enemata. 
Injections  are  also  made  to  restrain  bleeding  and 
discharges  of  other  kinds — astringent  enemata, 
and  soothing  drugs  may  be  iiitroduced  in  the 
same  way — sedative  enemata,  while  they  may 
be  used  against  worms — anthelmintic  enemata. 
A note  of  a few  of  these  injections  may  be  given. 
The  injection  is  administered  by  means  of  a sy- 
ringe (see  Plate  VIII).  The  syringe  is  first  washed 
in  hot  water  to  make  certain  it  is  in  order;  then 
it  is  carefully  emptied,  and  then  filled  with  the 
injection  material.  The  tube  is  then  oiled  and 
passed  up  into  the  bowel  by  means  of  a gentle 
turning  movement,  when  it  should  go  in  quite 
easily.  The  injection  must  be  made  very  slowly 
and  steadily,  to  avoid  irritating  the  bowel,  and 
causing  it  at  once  to  expel  the  whole  material. 

Beef-tea  and  Cream  Enema. — Mix  4 to  8 
ounces  of  strong  beef-tea,  an  ounce  of  cream, 
^ ounce  of  brandy,  or  1|  ounces  of  port  wine. 
This  may  be  administered  twice  or  thrice  in 
24  hours. 

Peptonized  Enema. — Mix  4 ounces  of  strong 
beef-tea  with  4 ounces  of  milk  gruel ; add  half 
a tea-spoonful  of  bicarbonate  of  soda  and  a 
dessert-spoonful  of  liquor  pancreaticus  (p.  847), 
and  inject. 

A Nutritive  Enema  may  be  made  of  any  good 
broth  (without  vegetable,  of  course),  or  beef-tea 
made  gelatinous,  or  of  raw  egg  beaten  up  with 
milk  and  peptonized  (see  p.  847).  A cupful  of 
milk  mixed  with  2 tea-spoonfuls  of  Carnrick’sbeef 
peptonoiils,  with  ^ tea-spoonful  bicarbonate  of 
soda  and  a dessert-spoonful  of  liquor  pancrea- 
ticus, makes  an  excellent  enema  for  childi-en, 
half  of  this  quantity  being  injected  at  a time. 

Where  such  injections  are  used  for  any  time, 
it  is  well  to  clear  out  the  bowel  occasionally  by 
a copious  injection  of  warm  water.  It  is  de- 
sii'ed,  of  course,  that  the  whole  injection  should 
be  retained.  It  is  an  aid  to  securing  this  if  the 
patient  lies  on  the  left  side,  and  if  after  the 
enema  has  been  given  a folded  napkin  is  kept 
firmly  pressed  against  the  outlet  of  the  bowel 
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for  a few  minutes,  till  the  desire  to  expel  any- 
thing lias  passed  away. 

Simple  Opening  Enema. —Inject  from  a 
pint  upwards  of  tepid  water.  This  is  used  for 
emptying  the  bowel  without  further  disturb- 
ance. It  is  exceedingly  useful  for  children  in 
convulsions  or  in  fevei-,  or  simply  for  constipa- 
tion. The  bowels  can  be  caused  to  act  almost 
at  once,  if  a sufficient  quantity  of  water  be  in- 
jected. Even  in  the  case  of  children  a lartTer 
quantity  than  a pint  may  be  used.  It  is  the 
author’s  practice  to  inject  as  much  as  possible, 
hut  slowly;  no  harm  can  possibly  be  done.  The 
result  is  that  soon  the  bowel  can  retain  it  no 
longer,  and  everything  is  swept  out  almost  in 
one  rush.  If  any  hard  masses  have  been  lying 
in  the  bowel,  the  large  quantity  of  water,  by 
distending  the  bowel,  separates  them  from  the 
walls  of  the  canal,  and  allows  of  their  beino- 
swept  down. 

Soapy  Water  Enema. — 12  ounces  of  warm 
water  with  1 ounce  soap  dissolved  is  somewhat 
more  active  than  the  simple  water.  About  4 
to  1 pint  of  it  may  be  used. 

Salt  and  Water  Enema. — A dessert-spoonful 
to  2 or  3 table-spoonfuls  of  common  salt  are 
dissolved  in  1 or  2 pints  of  warm  water,  and 
slowly  injected.  This  is  used  when  it  is  desired 
to  act  more  than  once  upon  the  bowel.  The 
action  of  the  salt  induces  a ternpoiary  flux  or 
catarrh  of  the  bowel  and  I’ecurring  motions.  It 
is  useful  in  obstinate  constij)atioii  and  when 
head  symptoms  are  present,  symptoms  of  con- 
gestion of  the  brain,  for  example,  and  the  desire 
is  tOkbring  down  as  much  blood  as  possible  from 
the  head  to  the  bowel,  and  keep  it  there. 

Epsom  Salt  Enema. — Sulphate  of  magnesia 
(Epsom  salt)  1 ounce,  water  15  ounces.  Used 
for  a like  purpose  to  the  preceding. 

Aloes  Enema.  — Mix  40  grains  powdered 
aloes  with  15  grains  carbonate  of  potash  and 
10  fluid  ounces  of  a thick  solution  of  boiled 
starch.  The  whole  of  this  may  be  injected 
when  a purge  is  desired,  but  only  2 or  3 ounces 
of  it  is  used  to  destroy  thread-worms. 

Assafoetida  Enema  is  a very  prompt  way  of 
removing  wind  from  the  bowels,  especially  in 
hysterical  people.  It  is  made  with  30  grains 
of  assafoetida,  rubbed  up  with  4 ounces  of  water. 

Glycerine  Enema. — The  injection  of  a tea- 
spoonful of  glycerine  is  often  sufficient  to  relieve 
constipation. 

Castor-oil  Enema. — Castor-oil  1 ounce,  mixed 
with  12  ounces  thick  solution  of  boiled  starch. 
To  this  2 tea-spoonfuls  of  tincture  of  assafoetida 
may  be  added  if  flatulence  exists. 


[Sect.  III. 

Turpentine  Enema. — Of  turpentine  oil  1 
ounce,  mixed  with  15  ounces  starch  mucilage. 
This  is  useful  in  hysteria  and  hysterical  flatu- 
lence. It  is  also  einjfloyed  to  destroy  thread- 
worms. In  such  a case  4 or  5 ounces  only 
should  be  given,  so  that  they  may  be  retained 
for  a time. 

Opium  and  Starch  Enema. — Half  a tea- 
spoonful of  laudanum  in  2 fluid  ounces  of 
starch  mucilage.  This  is  employed  to  relieve 
pain,  to  check  dian-hoea,  &c.  As  it  is  desired 
to  retain  it,  a small  quantity  only  is  injected. 
The  quantity  of  laudanum  is  for  .an  adult.  For 
a child  one  ought  not  to  use  such  a drug  with- 
out the  sanction  of  skilled  advice,  which  would 
also  indicate  the  amount.  But  in  the  case  of 
diarrhoea  in  children,  sometimes  -the  injection 
of  2 or  3 ounces  of  a thick  solution  of  starch 
alone  is  productive  of  much  good,  by  coating 
over  the  irritated  and  inflamed  bowel,  and 
calming  its  excitability. 

Astringent  Enemata. — If  the  opium  and 
starch  enema  fails  in  diarrhoea,  others  may  be 
tried.  To  the  starch  2 tea-spoonfuls  of  hazeline 
may  be  added,  or  half  a tea-  spoonful  of  the 
liquid  extract  of  witch-hazel.  In  the  purging  of 
typhoid  fever,  if  these  fail  the  following  may 
be  tried: — Oil  of  turpentine  30  drops,  tincture 
of  kino  2 tea-spoonfuls,  liquid  extract  of  opium 
10  drops,  mucilage  of  starch  2 ounces.  Another 
form  is  as  follows: — Subnitrate  of  bismuth  20 
grains,  tincture  of  catechu  1 tea-spoonful,  liquor 
hydrochlorate  of  morphia  30  drops,  mucilage 
of  starch  2 ounces;  mix  and  inject  the  whole. 

Enema  for  Piles. — Inject  daily  a tea-spoon- 
ful of  tincture  of  witch-hazel  in  3 ounces  of 
tepid  water. 

REMEDIES  WHICH  ACT  UPON  THE 
LIVER. 

Stimulants  to  the  Liver. 

In  this  section  there  has  been  already  con- 
sidered a number  of  drugs  which  stimulate  the 
liver  and  promote  the  secretion  of  bile.  These 
have  all  been  at  the  same  time  purgatives,  and 
drastic  purgatives  when  given  in  large  doses — 
])odophyllin,  &c.  (see  p.  864).  There  are,  how- 
ever, several  drugs  which  excite  the  liver  to 
activity  in  various  ways  without  producing 
purging.  These  must  now  be  noted.  Subse- 
quently the  drugs  will  be  mentioned  which 
diminish  the  activity  of  the  liver.  The  chief 
of  these  are  dilute  nitro-hydrochloric  acid  (see 
p.  841)  and  chloride  of  ammonium  {see  p.  843). 
In  enlargement  of  the  liver  in  tropical  coun- 
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tries,  the  latter  drug  is  said  to  be  beneficial,  in 
doses  of  5 grains  and  upwards.  Phosphorus 
(p.  826),  arsenic  (p.  822),  and  antimony  (p.  853), 
by  their  slow  action  upon  the  chemical  changes 
going  on  in  the  tissues,  also  modify  the  activity 
of  the  liver,  exciting  it  to  renewed  activity. 

Dpugs  which  Depress  the  Liver. 

Any  substance  which  markedly  irritates  the 
bowels,  such  as  purgatives,  diminishes  the  acti- 
vity of  the  liver,  and  thus  a powerful  purgative, 
which  does  not  at  the  same  time  stimulate  the 
liver,  will  quickly  relieve  that  organ,  when  some 
acute  disorder  is  threatened.  Quinine  and 


02jiuin  are  also  jjowerful  depressants  of  the 
liver  to  be  employed  in  similar  circumstances. 
Nevertheless,  nothing  will  so  quickly  help  to 
relieve  the  liver  as  certain  restrictions  in  the 
diet.  The  avoidance  of  sugar,  starch,  and  fat, 
the  three  substances  in  the  assimilation  of  which 
the  liver  is  most  concerned,  will  diminish  the 
quantity  of  material  with  which  the  gland  has 
to  deal  or  which  it  is  its  business  to  store  up. 
In  cases  of  sluggish  liver,  if,  with  such  restriction 
of  diet,  active  exercise  be  freely  indulged  in,  and 
the  bowels  be  kept  free  by  an  occasional  saline 
purge,  the  waste  products  of  the  activity  of  the 
kidney  will  be  rapidly  removed,  to  the  great 
relief  of  the  organ. 


Section  IV.— DRUGS  WHICH  ACT  ON  THE  GLANDULAR  SYSTEW 

Stimulants  to  Enlarged  Glands: 

Iodine ; 

Lime  and  its  Preparations— the  Sulphide,  iMuriate,  and  Phosphate— Their  Value  in 
Scrofulous  Diseases  of  Glands. 

Cod-liver  Oil. 


Roughly  speaking  there  are  two  ditferent  sets 
of  glands  in  the  body.  Thei-e  are,  first  of  all, 
those  glands  whose  business  it  is  to  produce, 
from  raw  material  supplied  by  the  blood,  some 
fluid  which  is  to  be  employed  in  the  body  for 
some  special  purpose,  or  which  is  to  be  separated 
and  cast  out  of  the  body  as  waste.  Thus  there 
are  the  salivary  glands  (p.  137),  producing  saliva 
to  moisten  the  mouth,  to  aid  in  swallowing,  and 
to  assist  in  the  digestion  of  starch;  there  are 
the  gastric  glands,  producing  the  gastric  juice, 
the  pancreas,  producing  the  pancreatic  juice, 
the  intestinal  glands,  producing  the  intestinal 
juice,  the  liver  (also  a gland),  producing  the  bile, 
all  for  purposes  of  digestion ; there  are  the  kid- 
neys separating  urine  from  the  blood,  and  the 
sweat  glazidsof  the  skin  separating  water  mainly, 
to  be  cast  off  from  the  body ; and  there  are  the 
minute  glands  embedded  in  every  mucous  mem- 
brane for  the  purpose  of  keeping  it  moist ; the 
drugs  acting  on  these  glandular  organs  are  dis- 
cussed in  other  sections,  those  of  the  digestive 
tiact  in  Section  III.,  those  of  the  skin  in  Section 
VII.  But,  in  the  second  place,  there  is  the  large 
number  of  glands  which  produce  no  special 
material,  which  have  no  outlet  at  all,  which  are 
interposed  in  the  pathways  of  some  of  the  nutri- 
ment absorbed  from  the  bowel  (the  chyle,  see 
p.  200)  as  it  passes  onwards  to  enter  the  circula- 
tion, or  interposed  in  the  pathway  of  those  vessels 
—the  lymphatics—which  pick  up  fluid  from 


the  tissues  and  pass  it  back  into  the  circulation 
(see  p.  203).  These  glands  have  no  outlet  be- 
cause they  manufacture  no  special  juice.  Their 
business  is  to  work  up  the  chyle  absoi’bed  from 
the  bowel,  or  the  lymph  absorbed  from  the 
tissues,  by  acting  upon  it  in  some  way  unknown 
to  us,  and  fit  it  for  becoming  part  of  the  circu- 
lating blood.  Now  if  we  think  what  an  im- 
portant function  this  is,  a most  vital  part  of  the 
blood-foi-ming  business,  if  we  realize  how  pro- 
foundly any  serious  disorder  of  the  activity  of 
these  glands  will  affect  the  health  of  every  tis- 
sue and  organ  of  the  body,  we  shall  understand 
how  valuable  information  would  be  as  to  the 
drugs  which  act  upon  these  glands  and  as  to 
the  nature  of  their  action.  Let  us  take  an  illus- 
tration. “The  glands  of  the  bowels”  is  a 
popular  phrase  for  the  mesenteric  glands  (p. 
201),  and  we  know  what  apprehension  is  excited 
when  there  arises  any  suspicion  of  disease  aliect- 
ing  them.  The  apprehension  is  well  grounded. 
For  we  have  already  described  (p.  200)  how  a 
large  portion  of  the  nutritive  material  of  the 
food  is  picked  up  by  vessels  in  the  bowel,  called 
lacteals,  and  carried  direct  to  these  mesenteric 
glands  before  being  poured  into  the  current  of 
circulating  blood.  Any  disease  which  sei’iously 
affects  these  glands  may  at  once  interfere  with 
the  course  of  this  nourishing  material,  and  may 
prevent  its  ever  reaching  the  blood.  It  is  not, 
then,  to  be  wondered  at  if  rapid  wasting  of  body 
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and  exhaustion  of  strength  are  among  the  early 
and  chief  signs  of  such  glandular  disease.  Scro 
fula  (p.  431)  is  another  illustration  of  the  great 
importance  of  the  lymphatic  glands  in  the  gene 
ral  nutrition  of  tlie  body.  Again,  the  important 
paits  these  glands  play  in  the  interception  of 
poisonous  material  has  been  pointed  out  (p.  203), 
and  the  significant  share  they  have  in  dissemi- 
nating such  diseases  as  cancer  has  been  referred 
to  (p.  434).  All  these  facts  illustrate  how  valu- 
able would  be  any  drug  which  was  known  to 
have  direct  and  powerful  efi’ects  upon  glands, 
if  it  were  possible  to  give  it  any  direct  applica- 
tion in  disease.  As  a matter  of  fact,  however, 
it  can  hardly  be  said  that  there  are  any  medicines 
which  have  a specific  action  limited  to  glands. 
They  can  be  acted  upon  only  by  that  class  of 
remedies  which  have  a general  effect  upon  the 
nutrition  of  the  whole  body  by  infiuencing  the 
character  of  the  blood  or  by  modifying  tissue 
change.  The  remedies  which  have  these  effects 
have  already  been  noted  in  Sections  I.  and  II. 
It  will,  therefore,  be  sufficient  merely  to  men- 
tion those  specially  in  use  in  affections  of  glands, 
and  reference  can  then  be  made  to  the  page 
where  their  action  is  more  fully  described. 


[Sect.  IV. 


lodinG,  ill  some  form,  is  a favourite  remedy 
in  chronic  swelling  of  glands,  and  in  scrofulous 
conditions.  Sometimes  it  is  applied  as  tincture, 
painted  over  the  enlarged  gland,  sometimes  it 
is  given  along  with  a preparation  of  iron,  in 
the  form  of  iodide  of  potassium;  and  a specially 
useful  remedy,  under  such  circumstances,  is  the 
syrup  iodide  of  iron.  For  these  preparations 
and  their  uses  see  p.  825. 

Lime  or  calcium  preparations  stand  probably 
next  in  regard  for  supposed  virtues  in  glandular 
affections,  specially  such  as  are  of  a tubercular 
or  scrofulous  character  (see  p.  430).  The  main 
preparations  and  uses  of  lime  have  already  been 
mentioned  on  p.  844.  But  there  are  other  pre- 
parations, not  named  on  that  page,  used  almost 
exclusively  for  scrofulous  and  other  enlarge- 
ments of  glands,  for  bone  diseases,  and  in  wast- 
ing diseases.  They  are  as  follows:  — 

DOSE. 

Sulphide  of  Calcium  (or  1 , , , 

Sulpharatetl  Lime), 

Chloride  of  Calcium  ^ / 1 to  3 grains  for  children. 

(Muriate  of  Lime), 1 10  to  20  ,,  for  adults. 

Phosphate  of  Lime, 10  to  20  ,, 

Hypophosphite  of  Lime, ...  5 to  10  ,, 

1 This  is  not  the  “ chloride  of  lime”  employed  as  a bleach- 
ing powder,  and  for  purposes  of  disinfection,  the  proper 
name  of  which  is  chlorinated  lime,  though  it  is  commonly 
called  “chloride  of  lime.”  The  two  must  not  be  con- 
founded. 


The  so-called  sulphide  of  calcium  is  princi- 
pally used  to  check  the  formation  of  matter.  If 
a gland  be  infiamed,  and  suppuration  be  feared, 
this  preparation  is  given  in  doses  of  from  to  J 
grain  in  pill  four  or  five  times  a day,  and  is 
sometimes  successful  in  checking  it.  In  larger 
doses  it  is  likely  seriously  to  irritate  the  stomach. 
The  chloride  of  lime  was  strongly  recommended 
by  the  late  Dr.  Warburton  Begbie,  of  Edin- 
burgh, in  the  case  of  children  with  swollen 
glands  of  the  neck,  or  children  who  suffered  from 
weakness,  loss  of  appetite,  and  diarrhoea,  of  a 
scrofulous  character.  “The  cases  in  which  I 
have  had  occasion  most  frequently  to  employ 
the  muriate  of  lime  have  been  instances  of 
struma  (scrofula),  the  most  notable  feature  of 
which  was  the  enlargement  of  the  lymphatic 
glands  in  the  neck.  In  the  earlier  cases  which 
fell  under  my  observation,  recourse  was  had  to 
the  remedy,  eitlier  because  what  appeared  to  be 
a fair  trial  had  already  been  given  to  iodine,  or 
its  preparations,  chiefly  the  iodide  of  potassium, 
and  syrup  of  the  iodide  of  iron,  or  to  cod-liver 
oil.  Frequently  both  iodine  and  cod-liver  oil 
had  been  employed  without  appreciable  benefit, 
or  it  had  happened  that  these  remedies  had 
disagreed.  Under  such  circumstances,  then, 
muriate  of  lime  was  prescribed.  For  several 
years,  however,  with  a growing  and  latterly 
extended  exjDerience  of  its  virtues,  I have  not 
hesitated  to  order  the  remedy  when  no  such 
proof  was  afforded,  either  of  the  failure,  or  of 
the  intolerance  on  the  patient’s  part,  of  the  other 
medicines.  I am  not  able  to  affirm  that  the 
remedy  has  always,  that  is,  in  every  case,  an- 
swered my  expectations.  . . . But  it  is  in 

my  power  to  assert,  that  many  instances  of  very 
great  enlargement  of  the  cervical  glands  (glands 
of  the  neck)  and  several  examples  of  other 
maladies,  which  will  be  shortly  referred  to,  have 
apparently  yielded  to  its  use.”  One  of  the  other 
maladies  referred  to  is  that  met  in  childhood 
with  symptoms  resembling  those  of  consumption 
of  the  bowels  (tabes  mesenterica,  p.  Hid);  and 
in  it  he  observed  the  use  of  the  remedy  to  be 
followed  by  the  cessation  of  protracted  diarrhoea 
and  exhausting  perspirations,  by  a diminution 
of  fever,  by  improvement  in  appetite,  the  gain- 
ing of  flesh,  and  a gradual  restoration  to  the 
condition  of  health.  Children  suffering  from 
loss  of  appetite,  pallor,  loss  of  flesh,  protuberant 
belly,  wasted  limbs,  and  feverishness,  he  found 
gi'eatly  benefited  by  its  use.  He  says  that  in  such 
cases  it  requires  to  be  taken  for  a considerable 
time — for  weeks,  it  may  be  even  months — before 
its  beneficial  effects  are  visibly  produced.  He 
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recoinnieuds  it  to  be  taken  after  meals  in  milk, 
twice  or  thrice  daily.  It  may  be  employed  in 
the  form  of  the  solution  of  chloride  of  lime,  of 
which  15  drops  contain  about  10  grains.  Ihis 
dose  may  be  given  to  young  ]jersons  (and  less  in 
proportion  to  children)  thrice  daily,  and  may  be 
gradually  increased  to  30  or  40  drops.  Too  large 
a dose  is  likely  to  produce  loss  of  appetite,  sick- 
ness, and  pain  in  the  stomach.  The  phosj)hate 
and  hypophosphite  of  lime  are  employed  in 
similar  aftections,  usually  in  combination  with 
other  substances,  as  compound  syrup  (see 
p.  817). 

Cod-liveP  Oil  is,  however,  perhaps  of  more 
value  in  glandular  affections  than  even  iodine 
or  lime  preparations.  It  is  the  oil  extracted 
from  the  fresh  liver  of  the  cod,  Gadus  Mor- 
rhua,  with  the  aid  of  heat.  Its  beneficial  effects 
are  not  due  to  any  specific  action  on  glands 
or  any  other  organs,  since  it  is  a food  rather 
than  a medicine;  but  it  is  much  more  readily 
absorbed  and  passed  into  the  circulation  than 
other  oils.  Not  only  does  it  thus  readily  gain 
access  to  the  tissues,  but  it  is  also  readily 
taken  up  by  them,  and  thus  it  stimulates  nu- 
tritive changes  all  over  the  body,  and  improves 
the  general  health.  It  quickly  improves  the 
quality  of  the  blood,  and  is  thus  a blood  tonic, 
while  it  is  to  be  remembered  that  it  can  gain 
the  blood  current  only  by  pa.ssing  through  the 
lymphatic  glands.  It  may  be  applied  exter- 
nally in  the  case  of  feeble  children,  who  cannot 
bear  it  on  the  stomach,  by  rubbing  it  into  the 
skin.  It  appears  to  be  of  some  value,  even  for 
nutritive  purposes,  when  used  in  this  way.  But 
it  is  also  used  externally  for  scaly  skin  diseases 
to  soften  the  skin,  in  psoriasis,  for  example.  In- 
ternally it  is  given  in  all  cases  of  defective  nu- 
trition, specially  in  glandular,  scrofulous,  and 
consumptive  atiections.  For  rickety  children 
it  is  usefully  combined  with  preparations  con- 
taining lime,  such  as  Parrish’s  chemical  food  (jx 
817),  or  the  compound  syrup  of  hypophosphites. 
In  all  chest  affections,  specially  in  chronic  bron- 
chitis. it  is  very  valuable.  It  exerts  a most 


notable  influence  in  diminishing  the  amount  of 
the  expectoration.  In  consumption  of  the  lungs 
it  is  constantly  administered,  not  because  it 
dix’ectly  tends  to  cure  the  disease,  but  because 
by  its  nutritive  jn-operties  it  does  something  to 
save  the  tissues  that  are  specially  subject  to  the 
wasting  process.  From  time  immemorial  it  has 
been  a popular  remedy  for  clu’onic  gout,  rheuma- 
tism, rickets,  and  scrofula.  It  acts  as  a tonic  in 
nervous  diseases,  and  may  be  combined  with 
iron  preparations,  for  neuralgia,  hysteria;  and 
in  convalescence  from  all  acute  diseases,  moie 
particularly  in  damp  and  changeable  climates, 
are  its  beneficial  effects  showm. 

As  a rule  it  is  not  to  be  given  when  the 
bow'els  are  loose,  lest  the  diarrhoea  be  increased. 
But  if  the  diarrhoea  arises  fi’om  conditions  of 
general  weakness,  &c.,  which  the  oil  might  help 
to  rectify,  it  should  be  cautiously  tried,  in  small 
quantities,  in  combination  with  something 
slightly  astringent,  such  as  chemical  food.  It 
will  often  prove  useful  in  constipation. 

Cod-liver  oil  is  best  givennot  immediately  after 
food,  and  certainly  not  on  an  empty  stomach, 
but  an  hour  or  two  after  food.  Small  quan- 
tities should  be  begun  with,  and  they  may  be 
slowly  increased,  as  the  person  becomes  accus- 
tomed to  them.  Sometimes  a dose  can  be  toler- 
ated without  discomfort  at  bed-time,  when  it 
would  occasion  sickness  at  any  other  period  of 
the  day.  Those  who  after  patient  trial  cannot 
get  accustomed  to  its  use,  ought  not  lightly  to 
give  up  all  attempts,  but  should  try  one  or  other 
of  the  numerous  disguises  now  in  the  market — 
cod-liver  oil  emulsion,  cod-liver  oil  and  malt  ex- 
tract, pej)tonized  cod-liver  oil  and  milk  (Carn- 
rick’s),  &c.  Many  persons  find  it  easily  and 
agreeably  taken  when  it  is  floated  on  the  sur- 
face of  claret.  Its  dose  is  from  1 tea-spoonful 
to  2 table-spoonfnls. 

When  it  is  persistently  I’ejected  by  the  stom- 
ach, combining  it  with  piu’e  etlier  should  be 
tried — 10  drojis  of  pure  ether  to  1 tea-spoonful 
of  the  oil.  The  ether  aids  its  digestion  by 
stimulating  the  flow  of  pancreatic  juice. 
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Section  V.— DRUGS  WHICH  ACT  ON  THE  LUNGS  AND 

AIR-PASSAGES. 


Remedies  which  Stimulate  the  Lungs  and  Air-passages. 

Stimulants  to  the  Circulation  in  the  Lungs  and  Air-passages : 

Ammonia,  Di(jitalis,  and  Aromatic  Oils. 

Stimulants  to  Secretion  from  the  Air-tubes— Expectorants : 

Heat,  Ammonia,  Alcohol; 

Senega;  Balsams  of  Peru  and  Tolu; 

Copaiba  and  Cubebs;  Ammoniacum,  Galbanum,  Mijrrh,  Benzoin,  Tar,  &c.; 

Ipecacuanha; 

Inhalations  of  Carbolic  Acid,  Creasote,  Iodine,  Turpentine,  Essence  of  Pumiline  Pine,  Eucalyptus  Oil. 


Remedies  which  Soothe  the  Lungs  and  Air-passages. 


Remedies  which  Lessen  the  Circulation  in  the 
Heat  and  Blisters; 

Antimony,  Aconite,  and  Ipecacuanha. 

Remedies  which  Diminish  Expectoration: 

Acids  and  Belladonna. 

Remedies  which  Relieve  Spasm: 

Lobelia,  Stramonium,  Conium,  and  Tobacco. 

Speaking  hroadly  we  may  say  tliere  are  two 
chief  ways  by  which  the  lungs  and  air-passages 
can  be  influenced  by  drugs— the  one  is  by  stimu- 
lation, the  other  is  by  a soothing  or  depressing 
action.  Tn  order  to  understand  how  these  ef- 
fects may  be  brouglit  about,  it  is  necessary  to 
recall  some  of  the  chief  facts  already  mentioned 
in  the  section  describing  the  structure  and  func- 
tions of  the  lungs  and  air- passages  (p.  249). 
The  lungs  consist  essentially  of  a large  number 
of  minute  vesicles,  cells,  or  sacs  filled  with  air, 
communicating  with  one  another  by  means  of 
fine  tubes — the  bi’onchial  tubes,  and  finally  com- 
municating with  the  outside  air.  In  the  walls 
of  these  air-cells  are  situated  the  vessels  through 
which  the  blood  flows;  and  wliile  the  blood 
flows  through  these  vessels,  it  is  exposed  on  all 
sides  to  the  air  of  the  vesicles,  only  a thin  wall 
intervening  between  it  and  the  air,  so  that  ex- 
changes readily  occur  between  them.  The  tubes 
or  air-passages  have  layem  of  involuntary  muscle 
in  their  walls,  by  whose  contraction  the  dia- 
meter of  the  tubes  is  diminished.  The  larger 

O 

tubes  have  plates  or  partial  rings  of  gristle  in 
their  walls  to  prevent  their  complete  closure, 
but  the  .smaller  tubes  are  not  so  provided,  and 
the  contraction  may  be  so  great  as  practically 
to  block  the  passage.  Then  the  inner  lining 
membrane  of  the  bronchial  tubes  contains  small 
mucous  glands,  which  secrete  a material  for 
keeping  the  membrane  moist,  and  this  lining 
membrane  has  on  its  inner  surface,  except  in 
the  case  of  the  finest  terminations  of  the  bron- 
chial tubes,  fine  hair-like  processes,  or  cilia 


Lungs : 


(p.  252),  which,  moving  always  in  one  direc- 
tion, sweep  any  material  in  the  tubes  upwards 
to  the  mouth,  whence  it  is  in  time  expelled. 
Now,  it  is  plain  that  the  gaseous  exchanges 
going  on  in  the  lungs  will  materiall}'-  depend 
upon  the  rate  at  which  the  blood  is  flowing 
through  the  vessels  in  the  walls  of  the  air-cells. 
This  will,  to  a large  extent,  depend  on  the  force 
and  frequency  of  the  contractions  of  the  heart, 
for  it  is  by  the  contractions  of  the  heart  that 
the  blood  is  driven  from  the  right  side  of  the 
heart  through  the  lungs,  being  purified  on  its 
course,  to  the  left  side,  whence  it  is  distributed 
throughout  the  body.  This  circulation  through 
the  lungs  will,  therefore,  be  quickened  by  any 
means  which  strengthen  and  stimulate  the 
heart.  Remedies  which  have  this  eflfect  have 
been  already  named  in  Section  II.,  and  the 
chief  of  them  are  ordinary  stimulants,  am- 
monia, digitalis,  squill,  aromatic  oils,  such  as 
have  been  named  on  p.  848  for  flatulence,  and 
senega.  Another  kind  of  stimulating  effect  is 
that  which  acts  specially  upon  the  lining  mem- 
brane of  tlie  air-passages  and  their  glands,  in- 
creasing the  amount  of  material  poured  out, 
relieving  a dry  and  swollen  condition  of  the 
membrane,  and  providing  a larger  supply  of 
material  to  be  swept  out.  This  effect  is  pro- 
duced by  warm  foods  and  drinks,  and  by  am- 
monia and  other  alkaline  remedies  (see  p.  843), 
by  sulffliur,  by  ipecacuanha,  iodide  of  potas- 
sium, senega,  squills,  antimony,  turjientine, 
camphor,  balsam  of  Peru  and  Tolu,  and  aro- 
matic oils.  For  example,  in  the  early  stage  of 
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acute  bronchitis  the  liniuor  membi’ane  is  swol- 

O 

leii,  red,  and  dry,  great  difficulty  of  breathing 
is  experienced,  and  shrill  wheezing  sounds  are 
heard  widelj'^  spread  over  the  lungs,  and  there 
is  a dry  and  very  irritable  cough.  The  use  of 
a remedy  which  causes  the  glands  to  pour  out 
a copious  secretion  will  speedily  relieve  the  in- 
flammation, will  by  moistening  the  membrane 
diminish  its  irritability,  and  will,  thereby, 
greatly  relieve  the  breathing.  Again,  in  the 
latest  stage  of  the  same  disease,  and  in  others, 
accompanied  by  a scanty  tough  spit,  which 
maintains  a constant  cough  owing  to  the  great 
difficulty  of  getting  the  tough  phlegm  swept 
up,  any  remedy  which  will  increase  the  secre- 
tion, and  so  produce  a more  abundant  and 
watery  spit,  will  greatly  relieve  the  symptoms. 
But,  still  more,  the  stimulating  effect  of  various 
remedies  is  exjierienced  by  the  muscular  coat 
of  the  bronchial  tubes,  and  by  the  cilia  of  the 
surface  of  the  lining  membrane,  and  the  result 
of  their  increased  activity  is  to  sweep  up  more 
vigorously  any  offending  material  lying  in  the 
tubes.  Cough  will  thus  be  increased,  and  that 
may  seem  at  first  blush  a disadvantage;  but 
so  long  as  cough  is  the  means  of  removing  ma- 
terial which,  if  allowed  to  accumulate,  will 
speedily  fill  up  the  air-passages,  and  render 
continued  breathing  exceedingly  difficult  or 
next  to  impossible,  it  is  not  a disadvantage,  but 
a necessity.  Finally,  it  has  been  pointed  out  in 
Section  IX.  A,  p.  256,  that  the  whole  process  of 
breathing  is  under  the  influence  and  control  of 
the  nervous  system,  and  remedies  may  be  given 
which  will  increase  the  excitability  of  the  nerves 
of  respiration,  and  so  stimulate  the  breathing 
process. 

Now  all  these  actions  may  be  reversed.  Thus, 
the  quantity  of  blood  flowing  through  the  lungs 
may  be  diminished  and  its  speed  lessened  by 
means,  such  as  mustard  applications,  which 
withdraw  the  blood  to  other  oi’gans,  or  by  means 
which  weaken  the  heart’s  action,  such  as  aconite, 
antimony,  and  ipecacuanha.  The  quantity  of 
mucus  secreted  by  the  glands  of  the  bronchial 
tubes  may  be  diminished  by  belladonna,  stra- 
monium, and  hyoscyamus;  and  this  effect  it  is 
very  desirable  to  produce  in  chronic  bronchitis 
and  other  diseases,  with  copious  expectoration. 
The  irritability  of  the  whole  lining  membrane 
of  the  tubes  may  be  lessened  by  warm  food  and 
warm  applications,  and  by  drugs  like  opium, 
ether,  and  chloroform.  This  effect  it  is  very 
necessary  to  produce  for  the  relief  of  cough  of 
a dry,  hacking  kind.  Such  a cough  is  often 
due,  not  to  the  presence  of  any  material  to  be 


expelled,  but  to  the  great  irritability  of  the  lin- 
ing membrane,  so  that  a mere  wdiiff  of  cold  air 
will  start  off  a severe  fit  of  coughing.  The  ex- 
citability  also  of  the  muscular  coat  of  the  tubes 
may  be  lessened,  so  that  they  tend  to  remain 
I’elaxed,  allowing  the  tubes  to  be  widely  open. 
This  is  a most  desirable  result  to  achieve  in  sj')as- 
modic  conditions,  such  as  that  of  dry  asthma, 
and  which  yields  for  a time  at  least  to  chloro- 
form, ether,  and  nitrite  of  amyl  (p.  837).  Bella- 
donna, stramonium,  hyoscyamus,  lobelia,  to- 
bacco, opium,  and  Indian  hemp  have  a similar 
effect. 

We  see,  then,  that  in  disease  of  the  lungs  and 
air -passages  the  chief  remedies  em])loyed  are 
such  as  have  either  a stimulating  or  a soothing 
effect  on  the  circulation,  or  on  the  secretion  of 
mucus,  or  on  the  nerve  and  muscle  part  of  the 
breathing  apparatus.  It  may  be  noted  that  .some 
stimulating  remedies  have  an  influence  in  all 
these  various  ways.  Ammonia,  for  examjde, 
stimulates  the  circulation,  the  secretion  from  the 
glands,  and  the  respiratory  nerves;  on  the  other 
hand,  ipecacuanha  depresses  the  circulation,  but 
stimulates  secretion  and  the  nervous  apparatus. 

REMEDIES  WHICH  STIMULATE  THE 
LUNGS  AND  AIR-PASSAGES. 

Stimulants  to  the  Circulation  in  the  Lungs 
and  Air-passages. 

It  is  unnecessary  to  go  over  such  remedies  as 
stimulate  the  circulation  in  the  lungs  in  detail. 
All  heai’t  tonics  and  stimulants  (see  p.  832)  will 
naturally  sti’engthen  the  circulation  through  the 
lungs.  But  it  may  be  pointed  out  that  a pur- 
plish or  blue  apj)earance  of  the  skin  of  the  fa.ce 
and  lips  is  an  indication  of  the  need  of  some 
such  stimulant.  Ammonia,  in  the  form  of  smell- 
ing salts,  may  be  of  use  if  the  weakness  is  but 
temporary,  and  the  carbonate  of  ammonia,  in 
5-grain  doses  repeated  several  times  daily,  and 
the  aromatic  spirit  of  ammonia  (p.  843)  are  valu- 
able, while  tincture  or  infusion  of  digitalis  with 
ammonia  is,  in  weak  conditions  of  the  heart,  a 
most  effective  combination.  The  pungent  ai'o- 
matic  oils  (]i.  849)  have  a similar,  though  hiss 
durable,  effect.  Then  a brisk  purge,  by  unload- 
ing the  liver  and  bowels,  quickens  the  circula- 
tion through  the  lungs. 

Stimulants  to  Secretion  from  Bronchial 
Tubes— Expectorants. 

Expectorants  is  the  term  applied  to  such 
remedies  as  assist  in  the  expulsion  of  phlegm 
from  the  air-passages.  Now,  a drug  may  be  an 
expectorant  which  simply  loosens  the  spit,  so  as 
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to  permit  it  to  be  more  easily  brought  up, 
Warmtli  has  such  an  efiect,  and  may  be  applied 
to  the  chest  iii  the  form  of  a hot  poultice,  or  may 
be  employed  iu  the  shape  of  warm  air  or  steam 
which  is  iidialed.  Another  drug  may  be  an  expec- 
torant which  simply  increases  the  mechanical 
force  brought  to  bear  in  coughing  up  the  spit. 
Thus  an  emetic  acts  mechanically;  the  act  of 
emptying  thestomach  servingalso  to  ex]>el  mate- 
lial  collecting  in  the  bronchial  tubes.  For  this 
purpose  ipecacuanha  wine  is  best,  or  if  there  is 
much  depression  an  emetic  dose  of  carbonate  of 
ammonia  30  grains.  The  chief  expectorants, 
however,  are  those  which  by  their  stimulant,  or 
slightly  irritating  effect,  increase  the  flow  of 
blood  to  the  lungs  and  air- passages  and  thus 
cause  an  increased  flow  of  secretion.  All  the 
drugs  mentioned  under  stimulants  to  the  circu- 
lation will  do  this,  but  the  chief  are  ammonia, 
alcohol,  squill,  senega,  and  balsams.  Amtnonia 
and  alcohol  have  been  already  suflicientlv  dis- 
cussed. Squill  and  its  prepai'ations  have  been 
noted  on  p.  833.  Let  it  be  remarked  here  that 
the  fact  that  squills  has  a stimulating  effect  or 
irritating  effect  ought  to  prevent  its  promiscuous 
use  in  every  case  of  cough,  bronchitis,  &c.  Sy- 
rup of  squills  and  ipecacuanha  wine  are  the  two 
domestic  remedies  for  cough  and  lung  affections. 
To  the  ipecacuanha  wine  there  is  little  objection, 
to  the  syrup  of  squills  there  is  often  much.  If 
cough  is  the  result  of  an  initable  condition  of 
the  bronchial  tubes  where  there  is  little  or  no 
phlegm  to  expel,  its  use  can  only  be  hurtful  by 
adding  to  the  irritation,  and  in  acute  attacks 
of  bronchitis  it  ought  not  to  be  employed.  In 
chronic  bronchitis,  with  copious  sj)it,  it  is 
useful. 

Seneg’a  is  the  dried  root  of  Polygala  Senega, 
a native  of  North  America.  It  contains  an 
active  principle,  senegin  or  saponin.  Its  pre- 
parations are : — 

Powdered  Senega, Dose,  10  to  20  grains. 

Infii.sion  of  Senega, ,,  1 to  2 ounces. 

Tincture  of  Senega, „ ^ to  2 tea-.spoonfuls. 

Uses. — The  powder  of  senega  taken  as  a 
snuff  acts  as  a powerful  irritant  on  the  nose, 
causing  cough,  sneezing,  and  a discharge.  In 
any  form  it  acts  similarly  on  the  stomach  as  an 
irritant,  more  or  le.ss  powerful  according  to  the 
dose,  large  doses  causing  heat,  pain,  sicknes.s, 
and  diarrlnea.  It  similarly  stimulates  the 
lining  membrane  of  the  air-tubes  after  it  has 
passed  into  the  blood,  increasing  the  quantity  of 
blood  flowing  in  it,  and  the  secretion  from  it, 
and  increasing  cough  by  the  increased  irrita- 
bility. It  is  therefore  used  in  the  later  stages 


of  bronchitis  when  the  spit  is  abundant,  but 
ought  not  to  be  used  in  the  inflammatory  stage 
of  any  lung  aflection,  which  it  can  only  aggra- 
vate. It  probably  increases  the  strength  of  the 
heart,  and  consequently  in  congestion  of  the 
lungs  because  of  failure  of  the  heart  and  threat- 
ened blocking  of  the  lungs,  it  is  of  great  value 
with  carbonate  of  ammonia  and  tincture  of 
digitalis. 

Balsam  of  Peru  is  obtained  from  a tree, 
Myroxylon  Pereirce,  growing  in  the  state  of 
San  Salvador  in  Central  America.  The  bark 
of  the  tree  is  beaten  with  a blunt  instrument 
until  it  separates  from  the  trunk  without 
breaking  off’.  After  a few  days  the  loosened 
bark  is  charred  by  torches,  and  in  the  course  of 
a week  the  charred  pieces  fall  off*.  From  the 
bai’e  trunk  the  balsam  exudes  and  is  licked  up 
by  rags  applied  to  it,  from  which  the  balsam 
is  afterwards  obtained  by  boiling  in  water. 
The  bark  of  the  tree  is  not  loosened  all  round, 
but  only  in  strips,  so  that  the  vitality  of  the 
tree  is  not  destroyed.  On  the  following  year 
the  untouched  strips  are  similarly  treated. 
Thus  an  annual  supply  of  balsam  is  got  for  thirty 
years,  with  the  exception  of  once  every  five  or 
six  years,  when  the  tree  is  untouched,  in  order 
that  it  may  not  be  too  soon  exhausted. 

Balsam  of  Peru, /Bose,  10  to  30  drops  mixed  up 

I with  gum  or  white  of  egg. 

Uses. — The  balsam  is  a stimulant,  specially 
to  mucous  membranes,  stimulating  stomach 
and  bowels,  as  well  as  the  heart  and  kidneys. 
It  is  for  chronic  bronchitis  that  it  is  most  fre- 
quently given  internally,  in  which  it  lessens 
the  expectoration.  It  is  also  used  in  dysenterv 
because  of  its  stimulating  action,  and  in  other 
cases  of  discharge  from  mucous  membranes, 
such  as  from  the  nose,  ears,  and  genital  organs. 

It  is  used  in  gleet.  It  is  reputed  also  as  an 
antiseptic  and  as  destructive  to  parasites.  It  is 
much  used  in  Germany  for  itch,  being  more 
agreeable  than  sulphur  ointment.  The  person 
first  takes  a prolonged  warm  bath,  soap  being 
freely  used.  Thereafter  the  body  and  specially 
the  parts  affected  are  rubbed  with  40  drops  of 
the  balsam,  and  this  is  repeated  thrice  daily 
for  two  days,  when  the  cure  is  complete.  It 
affords  great  relief  in  cases  of  itching  (|)ruritus, 
see  p.  323),  being  applied  pure  by  means  of  a 
brush,  and  it  is  employed  for  ulcers  and  sores, 
chilblain.s,  and  sore  nipples.  An  ointment  for 
the  destruction  of  lice  is  made  with  20  parts 
of  the  balsam,  50  of  olive  oil,  and  100  of 
petroleum. 
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BALSAM  OF  TOLU:  BENZOIN  AND  MYRRH. 


Balsam  of  Tolu  is  obtained  from  the  Myr- 


oxylon  Toluifera,  of  New  Granada.  It  exudes 
from  the  trunk  of  the  tree  after  incisions  have 
been  made  in  the  bark. 

Balsam  of  Tolu, Dose,  10  to  20  grains. 

Syrup  of  Tolu, ,,  1 to  3 tea-spoonfuls. 

Tincture  of  Tolu, ,,  15  to  30  di’ops. 

Tolu  balsam  has  an  effect  similar  to  balsam 
of  Peru,  and  is  used  chiedy  for  cough  mixtures, 
in  cases  of  chronic  bronchitis.  It  is  not  used 
externally  to  the  same  extent  as  the  latter ; but 
is  an  ingredient  of  compound  tincture  of  ben- 
zoin or  Friars’  balsam,  used  for  wounds.  In 
the  latter  combination  it  is  very  useful  as  an 
inhalation  for  tickling  cough  and  hoarseness. 
A tea-spoonful  is  poui’ed  on  the  surface  of 
boiling  water  and  the  vapour  inhaled. 

Copaiba  is  an  oleo-resin  obtained  from  in- 
cisions made  in  the  trunk  of  Copaifera  multi- 
juga,  found  chiefly  in  the  valley  of  the  Ama- 
zon. 

Copaiba, Dose,  | to  1 tea-spoonful. 

OU  of  Copaiba,  „ [ ^ ^0  drops  mixed  with  gum 

I or  yolk  of  egg. 

Uses. — Copaiba  is  a stimulant  to  mucous 
membranes,  causing  warmth  in  the  stomach, 
and  irritation,  sickness,  &c.,  if  used  in  too  large 
quantities.  It  is  excreted  by  the  kidneys, 
bronchial  tubes,  and  skin,  the  unpleasant  char- 
acteristic smell  being  readily  perceived  from  the 
patient.  In  course  of  being  expelled  by  the 
organs  named  it  exerts  a healing  and  antiseptic 
effect  upon  their  lining  membrane.  It  is  thus 
a useful  expectorant  in  chronic  bronchitis, 
especially  if  the  discharge  be  foul-smelling. 
But  it  is  chiefly  used  for  affections  of  the  genito- 
urinary organs ; for  which,  however,  it  ought 
not  to  be  employed  if  the  kidneys  are  the  seat 
of  any  inflammatory  affection. 

Cubsbs,  in  doses  of  30  to  120  grains,  is  em- 
ployed in  the  same  circumstances  as  copaiba. 

Various  other  oils  and  resins  have  similar 
effects,  such  as  Ammoniaeum  (dose:— 10  to  30 
grains),  a gum-resin,  exuding  after  puncture 
from  the  stem  of  Dorema  ammoniaeum,  found 
in  Persia  and  the  Punjaub;  Galbanum,  a gurn- 
resin  derived  from  Ferula  galbanijiua,  of  India 
and  the  Levant,  of  which  the  dose  is  10  to  30 
grains;  Turpentine,  Camphor,  Benzoin. 

Benzoin  is  a gum-resin  obtained  from  a tree 
— Styrax  Benzoin  or  Benjamin-tree— indigenous 
to  Sumatra,  Borneo,  and  Java,  and  cultivated  in 
the  first-named  place  to  a considerable  extent. 
It  is  also  called  Gum  Benjamin.  It  derives  its 
properties  from  the  benzoic  acid  it  contains  to 


the  extent  of  10  to  20  per  cent.  Its  chief  pre- 
paration is  Compound  Tincture  of  Benzoin — 
Friars’  balsam — which  is  used  mainly  for  wounds. 

Benzoic  Acid  is  contained  not  only  in  gum 
benzoin,  but  also  in  balsam  of  Peru,  balsam  of 
Tolu,  and  storax.  It  is  an  ingredient  in  the 
compound  tincture  of  camphor — paregoric  elixir 
— and  the  ammoniated  tincture  of  opium.  When 
taken  internally  benzoic  acid  creates  a feeling 
of  heat  in  the  throat  and  of  general  warmth. 
It  stimulates  the  lining  membrane  of  the  air- 
passages;  and  is  used  in  chronic  bronchitis, 
tending  to  diminish  the  excessive  secretion.  It 
also  excites  the  secretion  of  urine,  and  stimulates 
the  lining  membrane  of  the  bladder,  being  used 
in  cases  of  chronic  inflammation.  Its  dose  is  10 
to  15  grains. 

Storax,  a liquid  balsam  derived  from  the 
Liquidambar  orientalis,  is  contained  in  the 
compound  tinctux'e  of  benzoin.  Its  actions  and 
uses  are  similar  to  those  of  balsam  of  Peru.  It 
is,  like  it,  used  for  itch  in  the  form  of  an  oint- 
ment, of  1 oz.  of  storax  and  2 drachms  of  olive- 
oil.  After  a warm  bath  the  whole  body  except 
the  head  is  rubbed  with  this,  and  one  application 
is  usually  enough,  but  a second  had  better  be 
given  in  twenty-four  hours.  It  is  not  irritating 
to  the  skin,  and  this  is  a great  advantage.  It 
is  used  internally  in  chronic  colds,  especially  of 
the  lungs,  but  also  of  the  urinary  oi’gans,  in 
doses  of  5 to  20  grains. 

Myrrh,  a gum-resin  exuding  from  the  stem 
of  Balsamodendron  Myrrha,  of  Arabia  Felix 
and  Abyssinia,  is  also  used  under  like  circum- 
stances. Its  dose  is  10  to  30  grains.  Of  it  there 
is  a tincture  (dose  ^ to  1 tea-spoonful),  which  is 
an  admirable  astringent  as  a wash  for  spongy 
gums  or  ulcerated  throat.  It  is  given  in  com- 
bination with  iron  and  aloes  in  pill  (see  p.  859). 
All  these  substances  are  only  employed  very 
occasionally  in  chronic  bronchitis  with  profuse 
discharge,  and  after  acute  symptoms  have  passed. 

Tar  (Pix  Liquida)  is  obtained  by  the  destruc- 
tive distillation  of  various  pines,  Pinus  palustris 
and  Finns  sylvestris.  The  preparations  of  tar 
used  in  medicine  are: — 

T.ar  Pills,  20  drops  of  tar  made  into  pills  with  flour. 

Tar  Water, Dose,  1 or  2 pints  daily. 

(A  mixture  of  1 part  tar  and  3 parts  powdered 
pumice-stone  well  shaken  for  5 minutes  with  10 
parts  of  water.) 

Syrup  of  Tar, Dose,  J oz. 

Tar  Ointment. 

Uses. — Tar  is  a stimulant  to  the  skin  and 
mucous  membranes.  Its  chief  use  is  in  skin 

diseases,  for  which  the  ointment  is  applied,  or 

66 


n 


882 


HOREHOUND  AND  HYSSOP. 


[Sect.  V. 


the  tar  itself  or  oil  of  tar  rubbed  in  on  the 
affected  patches,  while  tar  pills  or  tar  water  or 
syrup  are  taken  internally.  It  is  also  of  value 
when  employed  as  a soaj).  It  is  a stimulant 
also  to  the  lining  membrane  of  the  air-passages, 
diminishing  expectoration  in  chronic  bi-onchitis 
and  other  chest  affections,  for  which  it  is  best 
used  as  vapour.  A little  tar  is  mixed  with  the 
twenty-fourth  part  of  its  weight  of  carbonate 
of  potash  and  placed  in  a cup  set  in  hot  water- 
over  a night-lamp.  The  ajrartment  is  thus 
allowed  slowly  to  be  filled  with  the  fumes,  which 
are  inhaled  by  the  patient.  The  tar  water  may 
be  used  as  an  inhalation. 

Oil  of  Birch-tar  (Oleum  Rusci)  is  used  as  an 
inhalation  in  chronic  bronchitis:  10  drops  are 
slowly  conver’ted  into  vapour  by  heat  in  a 
chamber  in  which  the  patient  is. 

Horehound,  the  leaves  and  tops  of  a perennial 
herb,  Marruhium  vulgare,  of  the  labiate  order, 
has  long  been  a popular  remedy  in  chronic  cough 
and  other  affections  of  the  aii’-passages,  attended 
by  much  defluxion.  It  is  stimulating,  may  be 
irsed  as  a tonic  in  dyspepsia,  and  also  stimulates 
the  skin  and  kidneys.  In  chronic  rheumatism 
and  ii  intermittent  fever  it  has  also  been  used. 
The  infusion  may  be  made  with  1 oz.  of  hore- 
hound to  1 pint  of  hot  water,  and  of  this  a 
wine-glassful  is  the  dose.  A syrup  is  made  by 
adding  sugar  to  the  infusion. 

Hyssop  — IJgssopus  officinalis,  of  the  natural 
order  Labiatse — is  another  plant  much  used  in 
domestic  medicine,  for  purposes  similar  to  those 
for  which  horehound  is  employed.  A drachm  of 
the  herb  to  a pint  of  hot  water  yields  an  infusion, 
used  as  a tonic  in  dyspepsia,  in  chronic  bronchitis, 
and  as  a gargle  for  sore-throat.  It  has  also  been 
employed  in  absence  of  the  monthly  illness. 

Elecampane — the  root  of  Inula  lldenium, 
of  the  order  Compositte — was  one  of  the  most 
popular  of  ancient  remedies.  It  was  a domestic 
remedy  for  chronic  bronchitis,  dyspepsia,  ab- 
sence of  the  monthly  illness,  and  in  chronic 
eruptions  of  the  skin.  For  these  its  stimulating 
properties  made  it  sought  after.  It  has  recently 
been  claimed  for  it  that  it  could  destroy  the 
germ  of  consumption,  the  tubercle  bacillus 
(p.  393).  It  is  given  as  a decoction,  made  by 
boiling  ^ ounce  of  root  in  1 pint  of  water.  The 
dose  is  from  a half  to  one  wine-glas.sful.  It  con- 
tains a substance,  inulin,  allied  to  starch. 

Ipecacuanha  has  already  been  discussed  on 
p.  852.  It  is  well,  however,  to  note  here  again 
its  action  so  far  as  the  lungs  are  concerned.  It 
differs  materially  in  action  from  senega,  the 
balsams,  myrrh,  &c.,  already  considered  in  this 


section,  in  this,  that  it  aids  the  expulsion  of  dis- 
charge from  the  lung  both  by  increasing  the 
force  of  cough  and  by  increasing  the  fluidity  of 
the  spit;  but  at  the  same  time  it  does  not  excite 
but  calms  the  circulation  in  the  lungs.  Now 
the  other  expectorants  excite  the  circulation, 
and  in  any  inflammatory  conditions  are  apt  to 
do  mischief,  and  are,  therefore,  avoided.  Ipe- 
cacuanha, however,  from  its  reverse  action,  can 
with  safety  be  eni])loyed  even  though  acute  in- 
flammation be  present,  and  is,  indeed,  in  many 
such  cases  the  appropriate  remedy.  It  is  very 
useful  in  the  dry  inflammatory  stage  of  bron- 
chitis, which  it  relieves  by  increasing  the  natural 
secretion  of  the  jmrts  and  causing  the  irritable 
inflamed  membrane  of  the  air-passages  to  be- 
come moist. 

Inhalations  and  Sprays  are  much  employed 
in  treating  affections  of  the  air-passages,  as  it 
has  been  shown  that  vapour  of  substances  drawn 
into  the  lungs  with  the  breath  can  penetrate  to 
the  inmost  recesses  of  the  lungs,  and  can  also  be 
absorbed  from  the  lining  membrane  and  pass 
into  the  circulation.  There  are  various  methods 
of  emj)loying  substances  by  inhalation.  The 
substance  may  be  converted  into  vapour  by  the 
aid  of  dry  heat,  and  the  air  of  the  apartment  in 
which  the  patient  is  may  thus  be  impregnated 
with  the  remedy,  so  that  the  patient  inhales  it 
without  further  trouble;  or  the  material  may 
be  converted  into  vapour  by  means  of  boiling 
water,  and  the  vapour  inhaled  along  with  the 
steam  from  the  water.  This  can  be  done  by 
means  simply  of  a jug  half  filled  with  boiling 
water.  The  patient  brings  his  mouth  down  to 
the  opening  of  the  jug,  and  a towel  is  arranged 
round  the  mouth  and  the  edge  of  the  jug  to 
prevent  escape  of  the  vapour.  The  towel  is  so 
arranged  that  the  nostrils  are  free,  and  the 
patient  should  inhale  by  the  mouth,  but  breathe 
out  by  the  nostrils.  Instead  of  a jug,  one  of  the 
various  forms  of  inhalers  in  the  market  can  be 
used  (see  Plate  XIX.  3 and  4,  and  section  on 
Medical  and  Surgical  Appliances).  Then  the 
inhalation  may  be  effected  by  means  of  a form 
of  respirator.  One  of  the  best  kinds  is  shown  in 
Plate  XIX.  2.  It  consists  of  a metal  piece  which 
fits  over  the  mouth.  The  wall  of  the  case  is  at 
one  part  double,  and  is  perforated  with  small 
openings.  The  outer  part  of  the  double  wall  is 
movable  on  a hinge;  and  a piece  of  lint  soaked 
in  the  medicated  solution  is  placed  between  the 
two  ])arts.  The  respirator  is  then  fixed  over 
the  mouth,  and  air  drawn  through  the  soaked 
lint.  In  this  case  also  the  patient  should  in- 
hale by  the  mouth  and  exhale  by  the  nose. 
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Medicated  solutions  are  also  applied  by  means  of 
spray  producers  (see  Plate  XIX.  1).  The  patient 
opens  his  mouth  widely  and  the  spray  is  directed 
to  the  throat,  the  j)atient  inhaling  at  the  same 
time.  By  this  means  the  air-passages  below 
the  top  of  the  wind|)ipe  do  not  receive  nearly 
so  much  of  the  remedy,  the  back  of  the  mouth 
and  toj)  of  the  gullet  intercejiting  most  of  the 
material.  Finally,  remedies  may  be  introduced 
into  the  air-pas.sages  in  the  form  of  smoke  from 
a pipe,  cigarette,  or  cigar,  the  remedy  being 
mixed  up  with  tobacco  or  used  instead  of  to- 
bacco. 

The  substances  commonly  employed  in  one  or 
other  of  these  ways  may  be  either  stimulating 
or  soothing,  or  may  be  employed  chiefly  for 
antiseptic  properties  to  destroy  a foul  smell,  in 
cases  where  the  expectoration  is  foetid,  or  for 
astringent  purposes  for  relaxed  throat  or  hoarse- 
ness, or  to  control  bleeding  from  the  throat. 

Stimulating  and  Antiseptic  Inhalations. 

Vapour  of  Carbolic  Acid. 

,,  Creasote. 

,,  Benzoin. 

,,  Iodine. 

,,  Pine  Oils. 

Spray  of  Sulphurous  Acid. 

Vapour  of  Tar. 

,,  Turpentine. 

,,  Terebene. 

,,  Oil  of  Thymol. 

Soothing  Inhalations. 

Vapour  of  Water. 

,,  Conium. 

,,  Nitre,  as  Nitre  Paper. 

,,  Stramonium. 

,,  Tobacco. 

Spray  of  Ipecacuanha  Wine. 

Astringent  Sprays. 

Alum  Spray  (10  grs.  to  1 oz.  water). 

Sulphate  of  Iron  Spray  (2  grs.  to  1 oz.  water). 

Lactic  Acid  Spray  (21  grs.  to  1 oz.  water). 

(For  use  in  diphtheria.) 

Tannic  Acid  Spray  (60  grs.  to  1 oz.  of  water). 

(For  bleeding.) 

Carbolic  Acid  and  Creasote  are  used  as 
inhalations  with  the  Coghill  inhaler,  already 
mentioned,  in  chronic  bronchitis,  and  also  in 
consumption,  in  both  of  which  they  are  very 
useful.  The  strength  of  carbolic  acid  is  60 
drops  to  1 ounce  of  water,  and  of  this  10  drops 
are  placed  on  the  lint  of  the  inhaler.  A solu- 
tion of  spirit  of  creasote  of  the  siime  strength 
may  be  used,  or  12  drops  are  placed  on  8 oz.  of 
boiling  water.  Creasote  and  carbolic  acid  may 
be  mixed,  60  drops  of  each,  2 drachms  of  gly- 
cerine, and  1 oz.  of  water,  of  which  use  10  drops. 


Compound  Tincture  of  Benzoin  is  used  for 
hoarseness  and  in  chronic  bronchitis.  A tea- 
spoonful is  poured  on  the  surface  of  boiling 
water. 

Iodine  is  employed  in  cases  of  offensiv'^e  spit, 
and  in  chronic  bronchitis.  Thirty  dro]is  of 
tincture  of  iodine  are  mixed  with  4 ounces  of 
cold  water,  and  the  vapour  is  cautiously  inhaled. 

Turpentine  and  Pine  Oils  are  the  most 
commonly  used  of  inhalations  in  cases  of  chronic 
bronchitis  with  excessive  exj)ectoi-atiou,  and  as 
antisej)tics  in  cases  of  consumj)tion.  It  has 
been  asserted  that  the  atmos])here  of  pine 
forests  is  extremely  beneficial  in  lung  affections, 
and  the  use  of  such  an  inhalation  is  an  attempt 
to  create  an  artificial  atmosphere  of  the  same 
kind.  One  ounce  of  turpentine  to  5 ounces  of 
cold  water  are  used  with  a common  inhaler. 
Terebene,  prej)ared  from  it,  may  be  u.sed  with 
the  Coghill  inhaler,  10  drops  being  placed  on 
the  lint.  Of  pine  oils  the  oil  of  Pimis  sylvestris 
(for  wood  oil)  and  Finns  'pnmilio  are  employed 
in  a similar  M’^ay,  or  may  be  used  with  boiling 
water  as  follows: — 40  drops  are  mixed  with 
20  grains  of  carbonate  of  magnesia,  and  that 
with  1 ounce  of  water.  One  di’achm  (60  drops) 
is  placed  on  hot  water  and  inhaled. 

Oil  of  Eucalyptus — the  Blue  Gum-tree — is 
used  for  inhalation.  Ten  drops  on  boiling 
water  may  be  inhaled,  or  5 to  10  drops  may  be 
placed  on  the  lint  of  the  Coghill  inhaler,  or  it 
may  be  similarly  used  when  mixed  with  tere- 
bene, in  equal  proportions.  It  is  also  given 
internally  in  chronic  bronchitis  and  consump- 
tion as  tincture,  of  which  15  to  60  drops  are  a 
dose,  or  in  emulsion  with  mucilage  of  ordinary 
gum  or  gum  tragacanth,  2 drops  of  the  oil  be- 
ing the  dose. 

Sulphurous  Acid  Spray  is  enqfioyed  chiefly 
for  sore  throats,  hoarseness,  &c.  The  strength 
employed  is  5 drops  sulphurous  acid  to  1 ounce 
of  water. 

Oil  of  Thymol  is  employed  for  antiseptic 
purposes,  10  grains  being  mixed  with  20  of 
magnesia  and  3 ounces  of  water,  one  drachm 
being  inhaled  from  hot  water. 

EEMEDIES  WHICH  SOOTHE  THE 
LUNGS  AND  AIE-PASSAGES. 

Remedies  which  Lessen  the  Circulation  in 
the  Lungs. 

Nothing  so  quickly  allays  irritability  of  the 
lungs  and  air-passages  as  a diminution  in  the 
quantity  of  blood  flowing  through  them.  This 
diminution  is  not  to  be  effected  by  creating 
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difficulties  to  the  flow  of  blood.  On  the  con- 
trary, everything  which,  by  dilating  the  blood- 
vessels for  example,  permits  the  blood  to  flow 
more  easily,  will  afford  relief.  What  is  desired, 
however,  is  the  withdrawal  of  the  blood  to  some 
other  part  of  the  body,  and  so  getting  rid  of 
determination  of  blood  to  any  particular  part 
of  the  respiratory  system,  which  is  the  first 
stage  of  inflammation.  The  chief  means  of  effect- 
ing this  are  (1)  heat,  and  (2)  counter-irritation, 
that  is  the  use  of  mustard  poultices  or  blisters. 
For  example,  a mustard  foot-bath  would  produce 
speedily  relief,  or  a large  hot  poultice  applied 
to  the  back  or  chest.  A mustard  poultice 
speedily  reddens  the  skin,  that  is,  withdraws 
blood  to  the  surface,  and  a blister  has  a similar 
effect,  its  action  being  less  fleeting.  Heat  may 
be  applied  directly  to  the  air-passages  in  the 
form  of  steam.  The  inhalation  of  the  steam  of 
hot  water  from  a jug  will  act  by  causing  dila- 
tation of  the  vessels  of  the  upper  air-passages, 
and  will  thus  aid  the  onward  progress  of  the 
blood.  The  steam  may  be  poured  into  the 
apartment  occupied  by  the  patient  by  means  of 
a bronchitis  kettle  (see  Plate  VIII.).  Brisk  pur- 
gatives, by  taking  the  blood  down  to  the  bowels, 
will  relieve  the  circulation  in  the  lunffs.  For 
this  purpose  saline  ]3urgatives  are  best,  since 
they  also  promote  secretion  of  liquid  mucus, 
and  aid  expectoration. 

A second  way  of  lessening  the  circulation  is 
by  the  use  of  remedies  which  diminish  the 
force  and  frequence  of  the  heart,  such  as  aconite 
(p.  834),  antimony  (p.  853),  and  ipecacuanha. 
The  advantage  of  ipecacuanha  has  already  been 
noted  above,  in  that  while  depressing  the 
circulation  it  increases  the  secretion  of  mucus, 
and  strengthens  the  expulsive  effort. 

It  is  important  also  to  note  that  rest  and 
complete  cessation  of  all  muscular  effort  is  an 
important  aid  to  treatment  designed  to  remove 
irritability  of  air-passages.  It  is  common,  for 
example,  to  observe  how  the  slightest  move- 
ment will  cause  certain  kinds  of  coimh  to 
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recommence  immediately.  Patients  often  re- 
cognize this  fact  by  endeavouring  to  restrain  to 
the  utmost  even  the  necessary  movements  of 
breathing. 

Remedies  which  Diminish  Expectoration. 

The  natural  method  of  diminishing  expector- 
ation is  by  the  removal  of  the  condition  which 
occasions  it.  This  means  the  cure  of  the  chronic 
bronchitis,  &c.,  of  which  the  expectoration  is 
simply  one  of  the  consequences.  Sometimes, 
however,  in  chronic  cases  when  the  quantity  of 


expectoration  is  excessive,  one  is  inclined  to  ask 
can  nothing  be  done  to  diminish  its  bulk.  The 
best  treatment  would  be  the  administration  of 
acid  tonics,  of  which  a list  is  given  on  p.  841. 
Acids  have  an  undoubted  effect  in  “drying  up” 
the  secretion. 

Atropine,  the  active  principle  of  belladonna 
(see  section  on  Drugs  Acting  on  the  Nervous  Sys- 
tem), also  acts  to  some  extent  in  the  same  direc- 
tion. Anyone  taking  belladonna  or  atropine  is 
certain  to  complain  of  an  excessive  dryness  of 
the  mouth  and  throat,  due  to  the  diminished 
secretion  from  the  glands  of  the  mucous  mem- 
brane. For  this  purpose  fi’om  the  r^jyth  grain 
to  g^oth  grain  of  atropine,  or  5 drops  of  tincture 
of  belladonna,  might  be  taken  several  times 
daily.  It  is  to  be  observed,  however,  that  atro- 
pine and  belladonna  also  act  upon  the  nerves 
of  the  respiratory  organs,  quieting  them.  The 
efforts  to  expel  the  expectoration  would,  there- 
fore, be  lessened,  and  there  would  be  the  risk 
of  the  material  accumulating  in  and  blocking 
the  lungs.  It  would,  therefore,  be  well  to  com- 
bine the  atropine  with  a stimulant,  such  as  am- 
monia or  senega,  in  the  hope  that  there  would 
be  diminished  secretion  but  increased  expulsive 
effort. 

Remedies  which  Relieve  Spasm  of  the 
Air-passages  and  Cough. 

This  class  of  remedies  and  that  of  expector- 
ants are  the  most  impoi’tant  so  far  as  tlie  respi- 
ratory system  is  concerned.  We  have  already 
referred  to  the  fact  that  a prominent  feature  of 
the  smaller  bronchial  tubes  is  the  layer  of  mus- 
cular fibre  in  their  walls,  by  whose  contraction 
the  passage  is  very  much  narrowed  if  not  obli- 
terated. In  such  a condition  existing  to  any 
extent  in  the  lung  there  would  be  great  diffi- 
culty of  breathing,  from  the  greater  or  less  degree 
of  closure  of  the  tubes.  Such  a state  of  affairs 
exists  in  spasmodic  asthma.  The  muscular 
layer  contracts  because  of  stimulation  reaching 
it  along  nerves,  and  the  irritation  of  the 
nerves  ending  in  the  spasm  may  arise  in  the 
lungs  themselves,  or  may  exist  in  some  other 
organs.  Thus  acidity  of  the  stomach  or  some 
congestive  condition  of  the  liver  will  sometimes 
determine  an  attack  of  asthma.  Again  the 
irritation  may  be  applied  to  the  nerve  centre 
for  respiration  (p.  257),  and  may  be  due  to  the 
character  of  the  circulating  blood,  as  in  gout 
and  rheumatism.  A similar  kind  of  spasm  is 
that  by  which  the  opening  in  the  larynx — the 
chink  of  the  glottis — is  closed,  such  as  occurs  in 
child-crowing.  The  second  kind  of  spasm  it  is 
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necessary  to  soothe  is  that  'which  manifests  it- 
self chiefly  in  cough.  Whooping-cough  is  essen- 
tially of  a spasmodic  character.  In  many  in- 
stances, owing  to  the  extreme  irritability  of  the 
nerves  of  the  air- passages,  the  slightest  irritation, 
whether  by  breathing  cold  air,  or  the  inhalation 
of  dust,  or  irritation  of  the  stomach,  or  irrita- 
tion of  the  nose,  as  is  often  present  in  the  form 
of  polypus,  is  sulHcient  to  set  up  a dry  hacking 
cough.  This  is  a kind  of  spasm  also  to  be 
relieved  by  soothing  remedies.  The  chief  of 
such  remedies  are  lobelia,  stramonium,  bella- 
donna, hyoscyamus,  tobacco,  coniura,  as  well  as 
general  sedatives  like  opium.  It  should  not  be 
forgotten,  however,  that  the  best  remedy  for 
spasm  may  often  be  some  substance  which  may 
at  first  increase  the  spasm,  such  as  ipecacuanha, 
by  increasing  the  cough,  but  will  speedily  get 
rid  of  it  by  expelling  the  phlegm  or  other  mate- 
rial whose  stay  in  the  air-passages  is  the  cause 
of  disturbance.  Similarly  an  emetic  may  some- 
times be  the  best  remedy,  by  emptying  the  sto- 
mach and  mechanically  clearing  the  air-passages 
at  the  same  time. 

Lobelia. — The  leaves  and  tops  of  Lobelia 
injlata,  native  to  North  America.  The  herb  is 
also  called  Indian  tobacco.  Its  preparations 
are: 

Tincture  of  Lobelia,^ Dose,  10  to  30  drops. 

Etherial  Tincture  of  Lobelia,...  ,,  10  to  30  drops. 

Uses. — In  large  doses  lobelia  causes  burning 
pain,  vomiting,  and  purging,  acting  as  an  irri- 
tant poison,  and  great  prostration,  headache, 
and  giddiness  result,  and,  in  poisonous  doses, 
failure  of  the  heart  and  breathing.  The  remedy 
for  this  state  of  things  is  strong  stimulants  after 
the  stomach  has  been  emptied.  It  is  chiefly 
employed  in  spasmodic  asthma,  being  given  in 
10-drop  doses  while  the  fit  is  on,  repeated  every 
ten  minutes  till  sickness  is  produced.  In  bron- 
chitis, with  a tendency  to  spasm,  it  is  given  in 
10-drop  doses  with  ammonia,  senega,  or  other 
expectorants. 

Stramonium,  or  Thorn-apple  (Plate  XII.), 
is  discussed  on  p.  900.  Its  chief  use  is  for 
nervous  asthma,  for  which  it  is  employed  by 
mixing  15  grains  of  the  dried  leaves,  or  7 of 
the  fibies  of  the  dried  root,  with  sage  leaves  or 
tobacco  and  smoking  it  in  a pipe  or  cigarette, 
inhaling  the  smoke.  The  leaves  of  Datura 
Tatula,  a plant  of  the  same  genus,  may  be  used 
instead  of  those  of  D.  Stramonium. 

Belladonna,  hyoscyamus,  and  tobacco  are  dis- 

1 The  American  tincture  is  weaker;  of  it  the  dose  is  30  to 
120  drops. 


cussed  in  the  section  devoted  to  Drugs  Acting 
on  the  Nervous  System.  The  value  and  use  of 
belladonna  in  whooping-cough  have  been  re- 
ferred to  on  ])  417. 

Conium  maculatum  or  Spotted  Hemlock 

(Plate  XL)  is  used  chiefly  in  the  form  of  vapour 
as  an  inhalation  to  relieve  cough  in  bronchitis, 
consumption,  and  whooping-cough  (see  p.  903). 

Vapour  of  Hemlock  (extract  of  hemlock  60  grains, 
solution  of  potash  1 drachm,  water  10  drachms; 
mix. ) Put  20  drops  on  a sponge  in  an  inhaler  con- 
taining hot  water. 

Nitrite  of  Amyl  has  been  referred  to  as  valu- 
able in  asthma  on  p.  837,  and  the  inhalation  of 
the  fumes  of  nitre  paper  on  p.  274. 

Remedies  for  Coug-h  have  been  stated  at 
sufficient  length  on  p.  284.  One  need  only  insist 
here  on  the  fact  that  very  frequently  the  best 
remedy  for  cough  is  some  means  which  will 
loosen  phlegm  and  permit  of  its  ready  expulsion, 
such  as  warm  drinks,  warm  apjilications,  and 
expectorants  like  ipecacuanha.  The  constant 
hacking  exhausting  cough,  with  little  spit  or 
none  at  all,  demands,  however,  some  soothing 
remedy.  Inhalations  of  steam  will  help,  and 
pi’obably  some  actively  soothing  drug  will  be 
necessary,  of  which  the  best  is  one  of  the  pre- 
parations of  opium.  (Refer  to  opium  in  the 
section  relating  to  Drugs  Acting  on  the  Nervous 
System.) 

Of  popular  remedies  for  cough,  horehound  (p. 
882),  mai’sh-mallow  and  colLs-foot  are  the  chief. 

Marsh-mallow  {Althaea  officinalis.,  natural 
order  Malvaceae)  is  a perennial  herb,  common  to 
the  greater  part  of  Europe  and  naturalized  in 
America,  growing  in  marshy  places  near  the  sea. 
The  root  is  chiefly  used,  but  the  leaves  and 
flowers  also.  The  root,  collected  in  early  spring 
or  autumn,  is  dirty  white  externally  and 
pure  white  within.  It  lias  a faint  aromatic 
odour  and  a sweet  mucilaginous  taste.  It  is 
employed  for  its  soothing  efiects  on  irritable 
inflamed  surfaces.  Poultices  of  the  bruised  root 
are  employed  to  relieve  inflammations  of  the 
skin.  An  ointment  may  be  made  by  boiling 
the  cut  fresh  leaves  with  lard  for  lialf  an  hour 
and  then  straining.  In  psoriasis  of  the  hand  it 
has  ]n’oved  effective.  The  ointment  of  the 
shops  is  used  for  irritable  sores.  In  sore-throat 
marsh-mallow  lozenges  are  exceedingly  soot]iing. 
One  kind  of  such  confection  is  the  pdt%  de  gui- 
mauve.  For  irritable  cough  this  or  the  syrup 
may  be  u.sed.  The  syrup  is  made  thus: — Of 
the  dried  and  sliced  root  1^  oiinces  are  steeped 
in  1 pint  of  cold  water  for  twelve  hours.  The 
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liquor  is  then  pressed  out  and  strained  throinrh 
muslin.  To  the  liquor  twice  its  weight  of  sugar 
is  added  and  the  whole  dissolved  by  a gentle 
heat.  When  the  syrup  is  cold,  add  half  a 
drachm  of  rectified  spirit  to  each  ounce.  The 
dose  is  from  a tea-spoonful  to  a table-spoonful. 

Many  varieties  of  mallow  are  used  in  a simi- 
lar way. 

Colt’s-foot  ( Tussilago  farfara,  of  the  natural 
order  Composite)  is  also  a perennial  herb,  com- 
mon in  Europe,  Asia,  and  America,  growing  in 
damp  soil,  in  ditches,  and  along  brooks.  An 
infusion  is  made  (I  ounce  of  dried  leaves  and 
flowers  to  1 pint  of  hot  water)  for  coughs  and 
chronic  bronchitis;  and  of  it  a tea-cupful  may 
be  taken  at  a time.  Tlie  smoke  of  the  buruino' 

O 

root  is  inhaled  in  chest  attections,  and  the  root 
is  also  smoked  in  a pipe  for  lung  affections. 


[Sect.  VI. 

Liquorice,  Spanish-liquorice,  the  root  and 
underground  stem  of  Glycyrrkiza  glabra,  of  the 
order  Leguminosoe,  is  employed  in  cough  and 
initable  conditions  of  the  air-passages,  because 
of  its  bland  and  soothing  ])roperties.  It  is  also 
added  in  powder  because  of  its  sweetness  to 
several  preparations,  such  as  the  })reparation  of 
senna  (p.  857).  A fluid  extract  is  prepared,  and 
there  is  also  the  well-known  dry  extract,  in 
sticks.  It  is  often  associated  with  linseed  to 
yield  a soothing  drink  for  irritable  states  of  the 
air-passages.  Such  a preparation  is  the  infusion 


of  linseed,  made  as  follows  : — ' 

Linseed, 160  grains. 

Fresh  liquorice  root,  sliced,....  60  grains. 
Boiling  water, 10  ounces. 


Infuse  4 hours  and  strain.  One  to  two  ounces  of  this 
is  a dose. 


Section  VI— DRUGS  WHICH  ACT  UPON  THE  SKIN. 

Drugs  which  Increase  the  Amount  of  Sweat — Diaphoretics  and  Sudorifics: 

Acetate  of  Ammonia; 

Dover's  Powder— Lpeeacuanha  and  Opium; 

Camphor  and  Antimony; 

Jaborandi  and  Pilocarpine. 

Remedies  for  Excessive  Sweating: 

Belladonna  and  Atropine — Their  Use  in  the  Night-sweats  of  Consumption ; 

Oxide  of  Zinc; 

Acids  and  Acid  Sponging. 

Drugs  which  Improve  the  Nutrition  of  the  Skin: 

Iron,  Arsenic,  Ac.; 

Sassafras;  Woody  Nightshade  (Dulcamara) ; Burdock;  Rhus  Toxicodendron  (Poison  Oak). 


There  are  a great  many  remedies  applied  to 
the  skin  to  produce  merely  local  effects,  such  as 
ointments,  washes,  &c.,  and  others  for  the  pur- 
pose of  acting  upon  deeper  organs,  sucli  as  stimu- 
lating liniments,  blisters,  and  so  on.  These  reme- 
dies it  is  not  our  purpose  to  discuss  here.  They 
are  considered  in  a later  section  on  Remedies 
for  External  Application.  Here  we  wish  to 
note  the  chief  remedies  employed  to  act  upon 
the  skin  as  a whole.  The  skin,  as  we  have 
seen,  has  two  main  functions  (.see  Section  XI. 
A,  p.  306):  first  an  excretory  function,  by  re- 
moving water  with  a small  portion  of  salts  in 
solution;  and  second,  and  perhaps  the  more  irn- 
])ortant  function,  that  of  regulating  the  tem- 
perature of  the  body.  The  excretory  function 
is  effected  entirely  by  the  glands  of  the  skin, 
but  their  activity  may  be  stimulated  by  nerves, 
or,  without  any  nervous  stimulation  reaching 
them  directly,  they  may  be  excited  to  more 
vigorous  action  by  an  increased  flow  of  blood 
to  them  owing  to  dilatation  of  the  blood-vessels 


of  the  skin.  The  regulation  of  the  body  heat, 
however,  may  be  affected  both  by  the  activity 
of  the  glands  and  by  the  activity  of  the  circula- 
tion, together,  or  by  one  apart  from  the  other. 
Thus  dilatation  of  the  blood-vessels  of  the  skin 
and  an  increased  flow  of  blood  in  the  skin  might 
exist  apart  altogether  from  any  increased  acti- 
vity of  the  glands,  and  there  would  be  an  in- 
creased loss  of  bodily  heat  from  the  exposure 
of  a greater  quantity  of  blood  to  the  external 
air.  On  the  other  hand  increased  sweating 
might  occur,  owing  to  nervous  excitement,  even 
when  the  quantity  of  blood  flowing  in  the  skin 
was  less  than  usual.  We  know  the  sudden  out- 
burst of  sweating  tliat  occurs  in  some  people 
witli  fear,  even  when  the  marked  pallor  of  the 
skin  indicates  contracted  blood-vessels,  and  how, 
when  a person  is  rallying  from  a threatened 
faint,  beads  of  perspiration  stand  upon  the  fore- 
head in  curious  contrast  to  the  paleness  of  the 
face.  The  functions  of  the  skin,  then,  may  be 
altered  by  remedies  (1)  which  affect  the  circu- 
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latioa  iu  the  skiu,  ami  (2)  which  act  upon  the 
glaucls.  It  aj^peai's  that  tlie  glands  may  be 
acted  upon  iu  more  ways  thau  oue.  TJiey  are 
supplied  with  nerves,  and  there  are  some  drugs, 
notably  pilocarpine,  which  stimulate  the  nerve 
terminations  in  the  cells  of  tlie  glands  and  thus 
excite  increased  secretion,  wliile  atropine,  tlie 
active  principle  of  belladonna,  has  a leveise 
effect,  paralysing  the  nerve  terminations  so  that 
secretion  is  arrested.  Other  drugs  excite  not 
the  nerve  terminations  in  the  glands,  but  cer- 
tain parts  of  the  central  nervous  system  which 
are  in  communication  with  the  glands.  Thus 
in  the  upper  ]iart  of  the  spinal  cord  there  is 
believed  to  be  a centre  presiding  over  sweating, 
the  exciting  of  which  will  cause  an  increase  of 
sweating  in  the  upper  extremities,  while  a simi- 
lar centre  exists  low  down  in  the  spinal  cord, 
stimulation  of  which  causes  increase  of  sweating 
iu  the  lower  extremities.  The  condition  of  the 
blood  affects  these  centres,  exciting  them  if  the 
oxygen  of  the  blood  be  deficient;  and  nicotine, 
the  active  principle  of  tobacco,  excites  them 
also.  Through  these  centres,  by  a reflex  action 
(p.  86),  impressions  aftecting  sensory  nerves 
throughout  the  body  may  affect  the  amount  of 
sweating.  In  this  way  severe  pain  acts  in  caus- 
ing sweating  and  sickness.  It  is  also  through 
these  centres  that  mental  emotions  cause  increase 
or  diminution  of  the  amount  of  perspiration. 

Dpugs  which  Increase  the  Amount  of 
Sweat. 

Drugs  which  increase  the  perspiration  are 
called  diaphoretics  or  sudorifics,  according  to 
the  extent  of  the  increase.  Diaphoretics  (Greek 
diaphoreo,  to  carry  across)  are  drugs  moderately 
increasing  the  sweat,  and  sudorifics  (Latin  sudor, 
sweat,  and  facio,  I make)  is  the  term  applied  to 
drugs  with  more  powerful  action,  when  the  per- 
spiration streams  from  the  surface. 

Pleat  is  one  of  the  simplest  means  of  acting 
upon  the  skin  to  promote  sweating.  This  it 
does  by  dilating  the  blood-vessels  of  the  skin 
and  increasing  the  activity  of  the  circulation. 
Warm  air,  warm  clothing,  the  warm  bath,  and 
warm  spiced  drinks,  all  these  ai-e  well-known 
means  of  accomplishing  the  purpose  sought. 
Alcohol  has  a similar  effect,  relaxing  the  blood- 
vessels of  the  skin  and  promoting  a feeling  of 
warmth,  though  actually  cooling  the  skin  by 
increasing  the  loss  from  the  surface. 

The  chief  sweating  di’ugs  ai’e: — 

O O 

Solution  of  Acetate  of  Ammonia  (Minder- 
erus’  Spirit). 

Dover’s  Powder  (Ipecaeuanha  and  Opium). 

Camphor.  Antimony.  Pilocarpine. 


Solution  of  Acetate  of  Ammonia  (p.  843), 
when  given  internally,  acts  on  the  skin,  if  the 
body  be  kept  warm,  and  on  the  kidney  if  the 
skin  be  kept  cool.  Its  dose  is  from  2 to  6 tea- 
spoonfuls. It  is  one  of  the  mildest  and  safest 
of  sweating  remedies,  peculiarly  suitable  for 
children,  used  in  fevers,  those  attended  by  ixish, 
and  feverish  colds,  and  when  fevei’  is  present 
from  other  causes,  as  in  inflammation  of  the 
lungs.  It  soon  makes  the  dry  hot  skin  ])lea- 
santly  moist.  It  is  usefully  combined  with 
spirit  of  nitrous  ether  to  act  upon  the  kidneys 
(see  next  section).  The  drug  acts  apparently 
upon  tlie  cells  of  the  sweat  glands,  as  well  as 
dilates  the  blood-vessels  of  the  skin. 

Dover’s  Powder,  the  compound  powder  of 
ipecacuanha  and  opium  (see  p.  852),  is  one  of 
the  most  commonly  used  of  sweating  powders. 
Its  dose  for  an  adult  is  10  grains;  and  it  should 
not  be  given  to  children.  Its  effect  in  the  eaxdy 
stage  of  cold-in-the-head,  or  influenza-cold  is 
remarkable,  if  it  be  taken  soon  enough.  It 
commonly  dispels  the  dull  headache,  the  pains 
in  the  bones,  and  the  sickness,  as  if  by  magic. 
The  person  ought  to  take  the  powder,  use  a 
footbath,  get  into  bed,  and  have  a warm  drink; 
and  then  the  beneficial  effects  are  speedily 
felt.  Ipecacuanha  itself  acts  u[ion  the  skin, 
and  may  be  given  as  powder,  or  as  the  wine, 
to  children  ; and  opium  alone,  or  any  of  its  pre- 
parations, also  increases  sweating  (see  Section 
YIII.),  but  they  are  best  given  in  combination, 
except  in  the  case  of  children. 

Camphor  (see  p.  850)  and  other  aromatic  sub- 
stances increase  the  production  of  sweat.  Cam- 
phor is  specially  employed  in  cases  of  catarrh 
or  cold-in-the-bead  in  2 or  3 grain  doses,  or  as 
the  spirit  of  camphoi’  and  as  vapour. 

Antimony  was  at  one  time  much  used  for 
this  purpose  in  the  form  of  James’  Fever  Powder 
(p.  853),  but  is  little  employed  nowadays. 

Pilocarpine  is  an  alkaloid  derived  from  the 
dried  leaflets  of  Pilocarpus  pinnatifolius,ov  Ja- 
horaiidi,  a plant  found  in  South  America.  Of 
jaborandi  there  is  an  extract  (dose : 2 to  10 
grains),  an  infusion  (dose:  1 to  2 fluid  ounces), 
and  a tincture  (dose:  J to  1 tea-spoonful),  and 
in  America  a fluid  extract  of  pilocarpus  is  ob- 
tained (dose:  5 to  60  drops).  Of  the  alkaloid 
pilocarpine  itself  the  dose  is  to  ^ gi’ain,  as 
nitrate  or  muriate  (hydrochlorate)  of  pilocar- 
l>ine. 

Uses. — If  a dose  of  from  ^ to  J grain  of  the 
muriate  of  pilocarpine  be  injected  under  the  skin 
of  a pei’son,  it  pi’oduces  in  a few  minutes  flushing 
of  the  face  and  breast,  and  sweat  ajxpears  first 
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on  the  forehead  and  in  the  arm-pits  and  then 
over  the  whole  body.  Saliva  is  inci’eased,  the 
tear  glands  become  more  active,  and  the  secre- 
tion of  wax  in  the  ears  and  of  mucus  in  the  throat 
and  nostrils  is  increased.  The  gastric  glands 
and  intestinal  glands  are  sometimes  excited, 
and  diarrhoea  sometimes  occurs;  while  the  kid- 
ney is  stimulated,  and  the  flow  of  milk  in  the 
bi’east  glands  is  sometimes,  though  not  always, 
augmented.  By  irritation  of  the  stomach  it 
sometimes  causes  sickness  and  vomiting.  The 
pulse  is  increased,  and  vision  becomes  indistinct 
by  contraction  of  the  pupil.  It  produces,  some- 
times even  in  small  doses  such  as  that  named, 
unpleasant  symptoms,  such  as  palpitation,  giddi- 
ness, retention  of  urine  and  strangury,  and  col- 
lapse, and  it  brings  on  in  women  the  monthly 
flow.  These  bad  effects  can  be  arrested  by  the 
use  of  atropine.  It  is  chiefly  used  in  dropsy  to 
promote  removal  of  the  accumulation  of  water, 
which  it  is  well  fitted  to  do,  since  in  a few  hours 
the  body  may  lose  eight  pounds  weight  from 
the  combined  sweating  and  flow  of  saliva.  It 
is  found  useful  in  arresting  convulsions  depen- 
dent upon  kidney  disease.  The  enormous  loss 
of  water  from  the  body  it  occasions  has  been 
found  to  promote  the  cure  of  pleurisy  with  effu- 
sion by  withdrawing  fluid  from  the  chest-cavity. 
In  asthma  and  bronchitis  with  much  expectora- 
tion it  has  yielded  benefit,  and  it  has  cured  a per- 
sistent case  of  hiccough  which  resisted  all  other 
treatment.  It  has  also  been  employed  to  pro- 
mote sweating  in  fevers  and  feverish  colds,  and 
in  itching  skin  diseases;  and  it  has  been  em- 
ployed, but  without  much  success,  in  eye  dis- 
eases, specially  in  separation  of  the  retina,  from 
the  notion  that  it  might  remove  the  fluid  be- 
neath the  retina  which  is  the  cause  of  the  de- 
tachment. Pilocarpine  is  an  antidote  to  poison- 
ing by  belladonna  and  vice  versa. 

Remedies  fop  Excessive  Sweating. 

The  chief  remedies  for  excessive  sweating, 
that  is  dnjgs  which  diminish  the  secretion  of 
sweat,  are  belladonna,  and  its  active  principle 
atropine,  and  zinc. 

Belladonna  and  Atropine  are  discussed  in 
Section  VIII.  It  is  well  to  note  here,  however, 
the  powerful  effect  they  have  in  diminishing 
sweating.  When  belladonna  is  taken  internally 
the  throat  and  skiti  are  both  dry.  The  effect 
upon  both  is  due  to  a paralysing  influence  upon 
the  secreting  cells  of  the  glands.  Tlie  secretion 
of  saliva  can  be  completely  arre.sted  by  the  drug, 
owing  to  the  paralysis  of  the  cells.  It  is,  there- 
fore, a most  valuable  drug  whenever  any  such 


ertect  is  desired.  Thus  in  the  night-sweats  of 
consumption  a pill  of  the  extract  of  belladonna, 
i to  1 grain,  or  grain  of  atropine  is  often 
sufficient.  The  excessive  sweating  of  acute  rheu- 
matic fever  may  be  similarly  arrested.  When 
the  sweating  complained  of  affects  only  one  part 
of  the  body,  say  arm-pits,  feet,  &c.,  the  remedy 
may  be  employed  as  a paint  to  the  part  in  the 
form  of  the  extract  made  somewhat  thin  with 
glycerine,  or  the  tincture  may  be  rubbed  in  as 
a lotion.  It  is  a similar  action  which  makes 
belladonna  very  useful  for  diminishing  or  ar- 
resting the  flow  of  milk  from  the  breast.  It 

o 

should  be  aj^plied  as  a paint  of  the  extract,  and 
the  breast  covered  with  a square  of  lint,  a piece 
being  cut  out  of  the  centre  for  the  nipple. 

Zinc  Salts,  specially  the  oxide  of  zinc,  1 to  3 
grains  in  pill,  are  also  valuable  in  excessive 
sweating.  A pill  of 

2 grains  oxide  of  zinc, 

^ grain  belladonna  extract,  and 
i grain  extract  of  nux  vomica, 

given  at  bed-time,  is  likely  to  be  sufficient  to 
check  the  night-sweats  of  consumption. 

Acids,  especially  the  dilute  aromatic  sulphu- 
ric acid  in  doses  of  10-20  drops  in  water,  are 
employed  successfully  to  check  the  sweats  of 
consumption.  Any  of  the  dilute  acids  men- 
tioned on  p.  841,  freely  diluted  with  water,  and 
used  to  sponge  the  surface  of  the  body,  will 
often  effectually  control  excessive  ])erspiration. 

Drugs  which  Improve  the  Nutrition  of 
the  Skin. 

There  are  niimerous  drugs  which  act  upon 
the  skin,  not  in  any  obvious  manner,  and  with- 
out so  markedly  influencing  the  perspiration 
as  the  two  classes  of  drugs  which  we  have  con- 
sidered  already  in  this  section,  but  by  gi’adually 
improving  the  nutrition  of  the  skin.  They 
are  such  drugs  as  we  have  considered  in  Sec- 
tion I.,  which  imperceptibly  modify  the  chemical 
changes  going  on  in  the  tissues,  and  ultimately 
induce  healthier  action,  namely: — Iron  (p.  817), 
arsenic  (p.  823),  sulphur  (p.  827),  sai’saparilla 
(p.  828),  guaiacum  (p.  828),  mezereum  (p.  829). 
The  last  four  act  as  stimulants  to  the  circula- 
tion in  the  skin,  and  thereby  also  increase  the 
action  of  the  glands.  Senega,  although  it  is 
chiefly  used  as  a stimulant  to  the  air-passages 
(p.  880), has  a like  effect  upon  the  skin,  thereby 
promoting  the  action  of  the  skin.  Serpentary 
(p.  841)  may  be  grouped  along  with  these  for 
its  stimulating  effect  upon  the  circulation  in  the 
small  blood-vessels. 

Sassafras,  the  dried  root  of  the  sassafras 
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tree  (Sassafras  o^cmaZw), growing  in  the  United 
States  and  Canada,  is  sometimes  used  in  cases 
of  chronic  skin  diseases,  such  as  those  for  which 
sarsaparilla,  guaiacum,  &c.,  are  employed.  It 
is  a stimulant  to  the  skin,  and  was  foimeily 
used  in  chronic  diseases  of  the  skin  and  in 
syphilis,  the  popular  belief  being  that  it  “ helped 
to  purify  the  blood.”  It  increases  also  the 
action  of  the  kidneys. 

Dulcamara,  Woody  Nightshade,  or  Bitter- 
sweet, the  dried  young  branches  of  Solanuvi 
Dulcamara,  is  another  remedy  which  improves 
the  condition  of  the  skin,  and  has  long  been 
used  as  a popular  remedy  for  scaly  diseases  of 
the  skin,  psoriasis,  eczema,  acne,  and  others. 
It  has  also  been  employed  in  chronic  bronchitis 
and  other  lung  affections.  It  can  act,  however, 
as  a poison,  slowing  the  heart  and  breathing, 
and  causing  death  with  convulsions.  Of  the 
infusion  of  dulcamara  the  dose  is  1 to  2 fluid 
ounces.  The  infusion  is  made  with  1 ounce 
bruised  dulcamara  and  10  ounces  boiling  water 
infused  one  hour  and  strained. 

Burdock,  the  root  of  Lappa  offcinalis,  of  the 
Compositse  order,  has  long  had  a popular  repu- 
tation for  the  cure  of  chronic  skin  diseases,  as 
well  as  for  rheumatism,  gout,  scrofula,  chest 
affections,  &c.  It  is  used  both  as  an  internal 
medicine,  and  for  outward  application.  For 
the  former  a decoction  is  made  by  boiling  2 
ounces  fresh -bruised  root  in  3 pints  of  water 
down  to  2 pints.  A pint  of  this  should  be 
taken  daily.  Another  preparation  is  made  by 
adding  1 pound  of  ground  burdock  seed  to  a 
gallon  of  whisky,  letting  it  stand  for  two  weeks, 
and  then  decanting.  Of  this  2 or  3 tea-spoon- 


fuls are  taken  after  meals.  The  fresh  leaves 
bruised,  the  juice  from  fresh  leaves,  and  lotions 
made  by  boiling  the  leaves  or  root  with  oil, 
are  used  for  ulcers,  wounds,  and  various  other 
skin  affections. 

Rhus  Toxicodendron — Poison  Oak,  Poison 
Ivy — is  a j)lant  belonging  to  the  natural  order 
TerebinthacejB,  to  which  also  the  Common 
Sumach  (Rhus glabra)  and  the  Sweet  Sumach 
(Rhm  aromatica)  belong.  It  is  indigenous  to 
Canada  and  the  United  States.  The  emana- 
tions of  the  living  plant  and  the  juice  of  the 
fresh  leaves  produce  an  eruption  on  the  skin 
attended  by  itching,  swelling,  pain,  and  fever. 
For  this  lime-water  or  lead  lotion  is  a good 
application.  A tincture  is  prepared  of  which 
the  dose  is  1 to  5 drops  in  w^ater  thrice  daily. 
It  has  been  recommended  in  chronic  skin  attec- 
tions,  in  rheumatism,  in  incontinence  of  urine 
due  to  weakness  of  the  bladder,  and  in  paralysis 
dependent  upon  concussion  of  the  spine.  The 
tincture  is  known  by  the  author  to  have  been 
taken  internally  by  a person  who  was  very 
much  annoyed  by  the  growth  of  warts  on  the 
fingers,  and  with  perfect  success,  the  warts  com- 
pletely disappearing  after  some  time.  There 
seemed  little  doubt  that  the  drugs  exerted  some 
special  action  on  the  nutrition  of  the  skin.  It 
is  for  this  reason  he  deems  it  proper  to  give  the 
remedy  a place  in  this  section. 

The  common  and  the  sweet  sumach  have  both 
been  used  for  their  astringent  properties  as 
gargle,  and  for  application  to  wounds,  and  also 
internally  as  a tonic  to  the  bladder.  An  infu- 
sion of  leaves  or  bark,  1 oz.  to  20  of  water,  may 
be  used. 


Section  VII.— DRUGS  WHICH  ACT  UPON  THE  KIDNEYS, 
BLADDER,  AND  GENERATIVE  ORGANS. 


Drugs  which  Increase  the  Quantity  of  Urine — Diuretics: 

Water  and  Watery  Drinks; 

Salts  of  Potash  and  Soda; 

Ammonia;  Digitalis;  Squill; 

Sweet  Spirit  of  Nitre  ; 

Broom-tops ; Juniper;  Copaiba;  Hops;  Pareira;  Buchu;  Bearberry; 
Chimaphila;  Dandelion. 

Remedies  which  Soothe  the  Kidneys. 

Drugs  which  Stin;ulate  the  Bladder. 

Drugs  which  Allay  Irritability  of  the  Bladder. 

Drugs  which  Act  on  the  Generative  Organs: 

Pennyroyal,  Savin,  and  Rue; 

Black  Snake-root  (Cimieifuga) ; Blue  Cohosh  ( Caulophyllum) ; 
Pulsatilla  and  Beberine. 


DRUGS  WHICH  ACT  UPON  THE  KID- 
NEYS. 

The  chief  object  desired  from  drugs,  given  to 


act  upon  the  kidney,  is  to  increase  the  flow  of 
urine.  This  result  may  be  sought  because  the 
flow  is  scanty,  or  because  of  some  disease  of  the 
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kidney  or  bladder,  or,  while  the  uz  iuary  organs 
are  healthy,  they  may  be  stimulated  in  order  to 
effect  the  removal  of  some  dropsical  accumula- 
tion of  tluid  in  some  part  of  tlie  body,  or  the 
kidney  may  be  stimulatezl  in  conditions  of  fever 
in  order  to  aid  in  diminisliing  the  fever,  and  to 
sweep  out  of  the  body  waste  materials  which 
the  fever  has  produced.  Drugs  which  have  the 
effect  of  increasing  the  How  of  ux'ine  are  called 
diuretics  (Greek,  dia,  through,  and  oureo,  I 
pass  water).  It  is  necessary,  however,  to  ob- 
serve, that  drugs  which  increase  the  activity  of 
the  kidney,  and  increase  the  quantity  of  water 
produced  by  thein.ai-e  not  always  the  appropri- 
ate remedy  when  there  is  a scanty  flow  of  urine. 
A ]zersou,  for  example,  may  pass  very  little 
water  at  a time,  or  may  be  unable  to  pass  water 
at  all.  It  would  be  a very  great  mistake  to 
give  that  person  a dose  of  sjnrits  of  nitre,  as  is 
common,  or  gin,  or  some  simihu-  remedy,  for  the 
fault  may  not  exist  in  the  kidneys  at  all,  which 
may  be  doing  their  work  quite  satisfactorily; 
the  fault  may  be  in  the  bladder  which  has  lost 
the  |zower  to  expel  the  urine,  or  which  is  pre- 
vented expelling  the  ui’ine  by  some  spasmodic 
condition  of  the  neck  of  the  bladder,  or  some 
inflammatory  swelling  which  obstructs  the  flow 
of  urine.  Under  these  circumstances  to  give 
. medicine  which  would  increase  the  flow  of  urine 
into  an  already  full  bladder,  would  only  be 
greatly  to  add  to  the  uneasiness,  discomfort, 
and  pain  which  the  peraon  is  sufl’ering.  What 
is  evidently  needed  is  some  means  of  emptying 
the  bladder.  The  relation  between  the  kidney 
and  bladder  is  set  forth  in  Part  I.,  Section  X. 
A.  p.  288,  where  it  is  explained  that  the  lu'ine, 
secreted  in  the  kidneys,  is  passed  down  the 
uretei’s,  a fine  tube  leading  from  each  kidney  to 
the  bladder,  and  that  the  urine  flows  into  the  j 
bladder  constantly,  but  drop  by  drop.  When  ' 
the  bladder  is  full,  owing  to  a nervous  action 
the  muscle  guarding  the  neck  is  relaxed,  and  the 
urine  expelled  by  the  contraction  of  the  mus- 
cular walls  of  tlie  blachler  (see  p.  294).  The 
distinction  then  between  the  secretion  of  urine 
by  the  kidney  and  its  expulsion  by  the  bladder  i 
must  never  be  forgotten.  It  is  only  in  the 
cases  where  it  is  desired  to  act  upon  the  kidney  . 
that  diuretics  are  given.  ! 

Drugs  which  Increase  the  Quantity  of  ! 

Urine. 

The  following  is  a list  of  the  chief  drugs 
which  increase  the  quantity  of  urine: — j 

Water  in  large  quantities. 

A.erated  waters.  ; 


j Acetate,  citrate,  nitrate,  and  bicarbonate  of  potash. 
I Bicarbonate  and  phosphate  of  soda, 
j Citrate  and  carbonate  of  lithia. 

I Anunonia, 

j Digitalis,  VBy  strengthening  the  heart. 

Squill,  ) 

Nitrous  ether. 

Brooni-to])s. 

Juni23er. 

Copaiba. 

Hojw. 

Pareira. 

Buchu. 

Of  water  and  aerated  waters  it  is  not  neces- 
sary to  say  much.  All  watery  drinks  increase 
the  quantity  of  urine,  because  the  water  is 
absorbed  from  the  stomach  and  passes  into  the 
blood,  and  is  speedily  excreted  by  the  kidneys. 
If  one  drinks,  wliile  fasting,  several  glasses  of 
spring  water,  one  after  the  other,  at  intervals 
of  15  or  20  minutes,  after  the  second  or  thiz’d 
glass,  water  will  be  passed  less  coloured  than 
usual  and  in  quantity  very  nearly  equal  to  the 
first  glass.  If  one  goes  on  drinking,  the  urine 
will  keep  pace  with  the  water  imbibed,  and 
after  many  glasses  will  be  little  different  from 
spring  water.  This  clearly  would  produce  a 
flushing-out  action  on  the  kidneys  and  bladder, 
and  would  also  remove  much  waste  material 
from  the  body,  being  beneficial  in  gouty  con- 
ditions and  as  a preventive  of  giavel.  In 
many  cases  of  inflammation  of  the  kidney,  where 
one  wishes  to  pass  a larger  quantity  of  water 
through  the  kidney  without  irritation,  water 
and  watei-y  drinks,  milk  with  aerated  waters, 
are  very  suitable. 

The  saline  substances  in  the  above  list— ace- 
tate, citrate,  &c.,  of  potash,  and  the  salts  of 
soda  and  lithia — have  been  noted  elsewhere 
(pp.  818,  819).  These  are  capable  of  acting 
both  on  the  bowels  and  the  kidneys,  at  least  the 
salts  of  .soda  and  potash  are,  and  very  often  the 
relief  they  produce  by  their  action  on  the  bowels 
has  a very  beneficial  effect  on  the  kidney.  In 
feverish  conditions  they  are  useful.  The  salts 
of  potash  are  commonly  given  along  with  tlie 
sweet  spirit  of  nitre  in  dropsy;  they  and  the 
soda  salts  are  commonly  used  when  it  is  desired 
to  diminish  the  acidity  of  the  urine,  and  lithia 
is  specially  given  for  such  purposes  in  gouty 
and  rheumatic  conditions. 

Ammonia,  digitalis,  and  squill  all  act  upon 
the  kidney  indirectly  by  their  tonic  action  upon 
the  heart  and  blood-vessels.  Whenever  dropsy 
with  scanty,  high-coloured  urine  is  the  conse- 
quence of  feeble  and  irregular  heart,  digitalis 
is  the  remedy  to  be  used  (see  p.  832),  though 
it  is  usual  also  to  combine  it  with  the  aiomatic 
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spirit  of  ammonia  or  carbonate  of  ammonia  (p. 
843),  to  aid  tlie  stimulating  action  on  the  heart. 
■\Vhen  digitalis  fails,  the  addition  of  squill  (p. 
833)  helps  to  produce  the  desired  eliect,  after 
the  bowels  have  been  relieved  by  blue-pill. 

Spirit  of  Nitrous  Ether— Sweet  Spirit  of 
— the  dose  of  which  is  to  2 tea-spoonfuls, 
is  one  of  the  most  commonly  used  of  remedies 
for  increasing  the  quantity  of  urine.  It  relaxes 
the  smaller  blood-vessels  of  the  skin  and  kid- 
neys, thus  allows  a freer  flow  of  blood  through 
them,  and  causes  a corresponding  increase  in 
the  ui-iue  and  sweat.  It  is  familiarly  used  in 
feverish  states,  for  this  action  that  has  been 
described  results  in  cooling  the  body.  It  should 
not  be  used  in  acute  disease  of  the  kidney, 
because  of  its  effect  in  promoting  a fuller  supply 

of  blood  to  the  kidney. 

Broom -tops  {Scoparius\  the  fresh  and 
dried  tops  of  the  shi'ub  Sarothammis  scoparius, 
abundant  in  Great  Britain.  It  belongs  to  the 
leguminous  order  of  plants,  to  which  the  pea  and 
bean  also  belong.  It  contains  a poisonous  alka- 
loid, spartein,  and  another  principle  called 
scoparin.  Its  preparations  are: 

DOSE. 

f 1 to  3 fluid  ounces 

Decoction  of  Broom-tops,  g table-spoonfuls). 

(1  oz.  dry  tops,  1 pint  water; 
boil  10  minutes  and  strain.) 

Juice  of  Broom-tops, 1 to  2 tea-spoonfuls. 


given  in  excessive  doses  causes  inflammation 

and  strangury.  . 

Copaiba  (see  p.  881)  is  sometimes  used  in 
dropsy,  dependent  upon  affection  of  the  liver  oi 
heart;  but  its  inltating  ]iroperties  render  it 
liable  to  do  harm  if  the  kidneys  are  diseased. 
Its  chief  use  is  for  catari'hal  conditions  of  the 
bladder  and  urinary  outlet. 

Hops  act  slightly  upon  the  kidneys,  and  beer 
possesses  such  a property  on  account  of  theii 
presence.  Besides  the  infusion  mentioned  on 
p.  841,  there  is  a tincture,  of  which  the  dose  is 
^ to  2 tea-spoonfuls. 

Pareira  Root — Pareira  Brava — the  root  of 
Chondodendron  tomentosum,  a woody  climber  of 
Brazil  and  Peru,  known  as  Cissci'nipdlos  dhutiid. 
Its  preparations  are  : — 

Powdered  Pareira  Root,  Dose,  30  to  60  grains. 

Decoction  of  Pareira, , > 1 to  2 ounces. 

(Sliced  root  oz.,  water  1 pint;  boil  15  minutes, 
strain.  Add  water  to  make  a pint.) 

Infusion  of  Pareira,  Dose,  1 to  2 ounces. 

(1  oz.  bruised  root,  1 pint  boiling  water;  infuse 
2 hours.) 

Extract  of  Pareira, Dose,  10  to  20  grains. 

Liquid  Extract  of  Pareira,  ,,  ^ to  2 tea-spoonfuls. 

Uses.— Pareira  is  a bitter  tonic.  It  stimu- 
lates the  kidney,  increasing  the  flow  of  urine. 
It  is  also  a stimulant  to  the  mucous  lining  of 
the  urinary  passages ; and  it  is  in  chronic 
catarrh  of  the  bladder  that  it  is  most  commonly 


Broom-tops  are  used  only  for  their  action  on 
the  kidneys.  They  are  employed  in  cases  of 
dropsy  due  to  chronic  disease  of  the  kidney, 
usually  along  with  digitalis  or  acetate  of  potash. 
The  active  principles  of  the  drug  appear  to 
excite  the  secreting  cells  of  the  kidney,  and  on 
this  account,  while  it  is  useful  in  chronic  disease, 
it  is  hurtful  in  acute  disease  of  the  kidney, 
where  soothing  treatment  is  desired. 

Juniper,  the  fruit  of  Juniperus  communis,  a 
shrub  4 to  6 feet  high,  whose  fruit— juniiier 
jjerries — is  berry-like  in  appearance.  Its  pre- 
parations ai’e : — 

* DOSE. 

Oil  of  Jumper  (distilled  from  j ;][  4 qj-ops. 

Spirit  of  Juniper, 30  to  60  ,, 

Compound  Spirit  of  Juniper, ....  2 to  4 tea-spoonfuls. 

(Contains  oils  of  juniper  fennel  and  caraway,  and 
alcohol. ) 

Uses. — Juniper  is  contained  in  gin  and  hol- 
lands,  and  it  is  because  of  its  virtues  that  these 
are  r'ecommended  to  increase  the  quantity  of 
water.  Its  action  resembles  that  of  turpentine. 
It  acts  as  a stimulant  to  the  stomach,  expels 
wind,  and  relieves  spasm.  It  directly  stimu- 
lates the  kidney,  increasing  the  urine,  but  if 


used,  when  it  promotes  healing  and  lessens  the 
discharge. 

Buehu  Leaves  are  the  dried  leaves  of  Bd- 
rosmd  hetulind,  crenuldtd,  and  serrdtifolid,  three 
shrubs  belonging  to  the  order  Butacese,  indi- 
genous to  Cape  Colony.  Its  preparations  are 

DOSE. 

Infusion  of  Buchu, 1 to  2 ounces. 

(Infuse  1 oz.  of  the  leaves  for 
1 hour  in  20ozs.  boiling  water 
, and  strain.) 

Tincture  of  Buchu, 1 to  2 tea-spoonfuls. 

Liquid  Extract  of  Buchu,  20  to  45  drops. 

Buchu  is  used  chiefly  as  infusion,  and  for  the 
same  purpose  as  pareira  root.  It  is  a tonic, 
exciting  a feeling  of  warmth  in  the  stomach, 
quickens  appetite  and  digestion,  and  is  used  in 
South  Africa  in  doses  of  20  grains  of  the 
powdered  leaves  for  similar  effects  on  the 
bowels  in  cases  of  diarrhoea  and  dysenteiy.  It 
acts  on  the  kidneys  and  bladder  as  a stimulant, 
and  is  often  used  with  infusion  of  bearberiy 
leaves  {uvd  ursi). 

Bearberry  Leaves,  the  dried  leaves  of 
Arctostdpliylos  uvd  tcrsi,  a trailing  evergreen 
shrub  of  the  order  Ericace®,  growing  in  most 
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Remedies  which  Soothe  the  Kidneys. 


parts  of  Europe,  Northern  Asia,  and  North 
America,  Its  preparatious  are : — 

Infusion  of  Uva  Ursi, Dose,  1 to  2 ounces, 

(1  oz.  leaves,  20  ozs.  boiling 
water,  infuse  2 hours  and 
strain. ) 

Fluid  Extract  of  Uva  Ursi „ 30  to  60  drops. 

Bearberry  leaves  contain  tannic  and  gallic  acids, 
and  aie  therefore  astringent.  It  also  contains 
a principle  called  arbutin,  to  which  its  effects 
on  the  kidneys  and  bladder  appear  to  be  due. 
It  increases  the  flow  of  urine,  and  stimulates 
the  urinary  passages;  but  in  too  large  doses  it 
occasions  vomiting  and  purging.  It  is  in 
chronic  diseases  of  the  kidney  and  bladder  it  is 
most  useful.  By  its  astringent  effect  on  the 
bladder  it  frequently  relieves  pain  and  irrita- 
tion due  to  excessive  sensibility  of  the  bladder. 
It  has  also  been  used  in  chronic  bronchitis, 
and  in  chronic  discharges  from  the  bowels  and 
womb,  and  in  bleeding  from  the  womb. 

Tritieum  Repens  or  Couch-grass,  a com- 
mon weed,  with  a long  jointed  root-stock,  is 
used  to  yield  a decoction  for  cases  of  iiaitation 
of  the  urinary  passages.  The  root-stock  is  the 
part  employed ; 2 to  4 ounces  of  it  are  bruised 
and  mixed  with  2 pints  of  water.  The  mixture 
is  boiled  till  it  is  reduced  to  1 pint,  and  then 
drained.  A wine-glassful  may  be  taken  fi-e- 
quently.  It  increases  the  flow  of  urine,  and 
soothes  the  urinary  passages,  and  was  supposed 
to  aid  the  removal  of  gravel  from  the  bladder, 
Alchemilla  arvensis  (Parsley  Breakstone)  is 
employed  for  the  same  jnirposes  as  the  above ; 
of  the  flower-heads  1 oz.  is  boiled  with  20  of 
water  for  ten  minutes,  and  strained.  A wine- 
glassful,  thrice  daily,  is  taken. 

Chimaphila  is  a remedy  used  in  America, 
and  known  under  the  name  of  Pipsissewa, 
Prince’s  Pine,  and  Wintergreen,  The  plant  is 
the  Chimaphila  urnhellata,  of  the  Ericaceae 
order,  and  the  leaves  are  used  as  powder,  of 
which  the  dose  is  30  to  00  grains,  or  to  yield 
a fluid  extract,  of  which  the  dose  is  1 tea- 
spoonful. 

It  contains  tannin,  and  is  astringent.  It  is 
also  a stimulant,  the  fresh  bruised  leaves  red- 
dening the  skin.  It  resembles  bearberry  in  its 
effects,  and  is  used  popularly  in  America  for 
kidney  disease.s,  as  uva  ursi  is  employed,  and 
for  rheumatism,  both  internally,  and  externally 
as  a poultice  of  the  leaves  to  the  painful  joints. 

It  is  said,  also,  to  be  useful  in  scrofulous  disease 
of  glands  and  skin. 

Dandelion  also  acts  upon  the  kidneys  (see 
p.  858). 


Remedies  which  soothe  the  kidneys  will  be 
such  as  will  withdraw  blood  from  them,  and  so 
lessen  the  activity  of  tlie  circulation  through 
them,  and  also  such  as  will  directly  act  u|Don 
the  secreting  cells  of  the  uriniferous  tubules 
(see  p.  290)  and  diminish  their  activity.  Noth- 
ing will  more  quickly  or  effectively  accomplish 
the  former  result  than  drugs  which  act  briskly 
upon  the  skin  and  bowels,  causing  Hee  sweating 
and  purging.  It  has  already  several  times  been 
jDointed  out  that  the  skin  and  'kidneys  work 
together,  the  increased  activity  of  one  being 
accompanied  by  diminished  activity  of  the 
other.  If  the  skin,  therefore,  be  kept  warm 
and  sweating,  for  example  by  a dry  external 
heat,  the  activity  of  the  kidney  will  be  lessened 
and  the  quantity  of  the  urine  diminished.  Such 
a result  is  quickly  obtained  by  a Turkish  bath. 
Similarly  a mustard  foot-bath,  or  a large  mus- 
tard j^oultice  to  the  loins,  b}'^  drawing  the  blood 
to  the  surface,  will  relieve  the  kidneys.  These 
are  always  the  appropriate  measures  to  be  taken 
in  acute  disease  of  the  kidneys.  Then  if  the  skin 
is  kej)t  warm,  acetate  of  ammonia  and  spirit  of 
nitrous  ether  will  encourage  sweating ; and  in 
very  urgent  cases  pilocarpine  (p.  887)  will 
induce  cojflous  perspiration,  unburdening  the 
kidneys.  Simultaneously  with  such  remedies, 
the  administration  of  drugs  which  promote  the 
removal  of  water  by  the  bowels,  such  as  the 
compound  powder  of  jalap  (p.  861),  compound 
colocynth  pill  (p.  860),  or  blue-pill,  followed  by 
double-strong  seidlitz  powder,  will  greatly  aid 
in  relieving  the  kidneys  and  reducing  inflamma- 
tory disturbance. 

It  is  not  so  easy  to  say  by  what  means  the 
cells  of  the  kidney  may  be  directly  acted  upon 
in  order  that  their  secretory  activity  may  be 
lessened.  The  author  believes  that  belladonna 
and  its  active  principle  atropine  have  such  an 
effect  (see  Section  VIII.),  and  perhajw  ergot 
(p.  835),  by  contracting  the  blood-vessels  di- 
minishes the  supply  of  blood  to  the  kidneys,  and 
consequently  lessens  their  activity.  In  acute 
inflammatory  affections,  relief  to  the  kidney  is, 
however,  to  be  obtained  by  the  other  measui’es 
described. 

DRUGS  WHICH  ACT  ON  THE  BLADDER. 

Drugs  Which  Stimulate  the  Bladder. 

These  drugs  have  already  been  stated  in  pre- 
ceding paragraphs — copaiba  and  cubebs  (p.  881), 
pareira  brava,  buchu,  and  bearberry  ()j.  891). 
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Strychuine  (see  p.  895)  exercises  a tonic  influence 
on  the  muscular  walls  of  the  bladder,  and  may 
be  of  value  where  there  is  weakness  of  expulsive 
power.  The  bladder  may  be  excited  to  empty 
itself  by  the  application  of  a cold  wet  sponge 
close  up  between  the  legs.  The  eflect  of  mental 
impressions  in  setting  agoing  the  nervous 
action  that  causes  emptying  of  the  bladder  is 
well  seen  by  the  sound  of  falling  water  tending 
to  produce  evacuation.  An  old  surgeon,  Boer- 
haave,  used  to  help  a patient,  unable  to  pass 
water,  by  making  an  attendant  pour  water 
from  a height  into  a basin  in  a neighbouring 
room,  so  that  the  sound  was  heard  by  the 
patient,  ignorant  of  the  little  trick  played  on 
him,  and  started  the  flow. 

Remedies  which  Allay  Irpitability  of 
the  Bladder. 

Heat  is  a powerful  means  of  soothing  the 
bladder,  applied  either  externally  as  a hot  sitz 
bath,  or  as  a hot  sponge  or  poultice,  or  taken 
internally  as  a hot  bland  drink  such  as  barley 
water  or  linseed  tea.  Opium,  hyoscyamus,  and 
belladonna  (all  discussed  in  Section  VIII.)  are 
the  chief  drugs  employed;  and  they  are  best 
given  in  the  form  of  suppositories.  But  it  must 
not  be  forgotten  that  excessive  acidity  of  the 
urine  or  other  condition  may  be  the  cause  of 
the  irritability;  and  the  rectifying  of  this  con- 
dition would  be  necessaxy  to  permanent  relief. 

Remedies  that  Aet  on  the  Generative 
Organs. 

It  is  not  desh’able  to  do  moi’e  than  notice  a 
few  of  the  drugs  employed  to  act  upon  these 
organs,  specially  upon  the  womb. 

Many  drugs  are  enxployed  to  excite  the  womb 
in  order  to  promote  the  flow  of  the  monthly 
dischai’ge  Avheix  it  has  been  ai’rested  or  has 
failed  to  appear.  Of  these  the  one  in  common 
use  is  Pennyroyal,  the  leaves  and  topsof  Mentha 
Pulegium,  or  Hedeoma,  the  Anxerican  penny- 
royal. It  is  used  as  a hot  infusion,  \ oz.  to 


ON  THE  BLADDER. 

1 pint  of  water  infused  for  half  an  houi,  and 
given  in  half  a wine-glassful  doses  at  repeated 
intervals.  Savin  Tops,  the  fresh  and  dried 
tops  of  JuniperxLS  Sabina,  and  Rue  are  some- 
times employed  for  a like  purpose,  as  also  are 
di’astic  purgatives.  These  are  mentioned  only 
that  a warning  against  their  use  ixiay  be  given. 
They  produce  effects  by  the  intense  ii’i’itation  of 
stomach  and  bowels  which  they  set  up,  ii’ritation 
which  has  often  proved  fatal. 

The  American  Black  Snake-root  (Cmfa/wya 
racemosa,  or  Actcea  racemosa)  is  very  often  used 
as  a utei’ine  stimulant.  It  has  pi’oved  useful 
also  in  rheumatism,  neuralgia,  sick  headache, 
and  lumbago,  in  doses  of  15  to  60  di’ops  of  the 
tincture,  or  5 drops  eveiy  houi’.  A decoction  is 
pi’epared  by  boiling  1 oz.  in  20  ozs.  watei’,  of 
which  1 oz.  is  a dose.  A liquid  extract  is  pre- 
pai’ed  of  which  the  dose  is  3 to  30  drops.  In 
too  lai’ge  doses  it  px’oduces  sickness,  vomiting, 
and  depression.  In  bi’onchitis  it  has  been  used 
to  aid  expulsion  of  nxatter  fi’om  the  air-tubes. 

Blue  Cohosh  {Gaulophyllum — Pappoose-root 
— Squaw-root — Blueherry-root),  of  the  order  Ber- 
beridaceae,  is  much  used  in  America  as  a tonic 
and  stimulant  to  the  womb.  A decoction  is  made 
with  1 oz.  root  to  20  ozs.  water,  of  which  1 oz. 
is  the  dose. 

Pulsatilla,  the  flowering  herb  of  Anemone 
Pidsatilla  or  Pasque-flower,  is  used  in  similar 
circumstances.  An  infusion  of  60  grains  of  the 
fresh  plant  in  3 ozs,  of  water  is  given  during 
the  day  in  divided  doses,  and  a tinctui’e  is  pre- 
pai'ed  of  which  1 to  5 di’ops  ai’e  given  sevei’al 
times  daily. 

Of  the  drugs  used  to  control  bleeding  fi’om 
the  womb.  Ergot  is  the  chief  (see  p.  835). 

Sulphate  of  Beberine,  pi'epai'ed  fi'om  the 
di’ied  bax'k  of  the  greenheart  ti’ee,  Nectandra 
liodicei,  called  Bebeeru  bai'k  and  impoided  fi'om 
Bi’itish  Guiana,  has  been  found  useful  in  ex- 
cessive dischai'ge,  given  in  4-gi'ain  doses  often 
i repeated.  It  has  also  been  employed  as  a sixb- 
I stitute  for  quiixine  in  ixeuralgia. 
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Section  VIII.— DRUGS  WHICH  ACT  UPON  THE  NERVOUS  SYSTEM. 

Nerve  Tonics  and  Stimulants: 

Their  Use  in  the  Treatment  of  Nervous^iess  and  Nervous  Debility; 

Nux  Vomica  and  Strychnine; 

Caffein  (cotfee); 

Phosphorus; 

Salts  of  Iron,  Silver,  and  Zinc. 

Drugs  which  Lessen  Sensibility  and  Relieve  Pain  and  Spasm: 

Opium  and  its  Active  Principle  Moiphia; 

Belladonna  and  its  Active  Principle  Atropia; 

Uyoscyamus  and  Stramonium; 

Indian  Hemp  (Hashish — Cannabis  Indica);  and  Calabar  Bean; 

Hemlock  (Conium  mactilattirn);  Curare  or  Woorari;  Yellow  Jasjnine  (Gelsemium)',  and  Cocaine. 
Antipyrin  and  Phenacetin—T\\eiT  Use  for  Headache  and  Neuralgia. 

Drugs  which  Procure  Sleep: 

Opium  and  its  Preparations ; 

Chloral  Hydrate  and  Croton  Chloral; 

Bromide  of  Potassium; 

Paraldehyd  and  Urethane; 

Sulphonal;  Chloralamid;  Chlorobrom. 

Drugs  which  Destroy  Consciousness  (Anaesthetics): 

Chloroform  and  Ether; 

Nitrous  Oxide  or  Laughing  Gas; 

Bichloride  of  Methylene; 

Bichloride  of  Ethidene; 

Bromide  of  Ethyl;  Tetrachloride  of  Carbon. 


If  any  one  who  turns  to  this  section  will  first 
of  all  read  Section  V.  of  Part  I.  (p.  84),  he  will 
be  able  to  realize  what  a complicated  problem 
it  is  to  determine  by  what  means  the  nervous 
system  may  be  influenced  in  various  directions. 
One  must  remember  that  the  nervous  system 
is  the  link  which  binds  all  the  other  systems 
together,  it  is  through  it  that  all  the  organs  of 
the  body  are  kept  working  together  in  harmony 
and  sympathy,  it  is  by  means  of  it  that  delicate 
adjustments  are  effected  to  maintain  the  balance 
of  power  among  the  bodily  organs.  Again,  it 
is  by  means  of  the  nervous  system  that  the 
relations  between  the  body  and  the  external 
world  are  recognized  and  maintained.  Finally, 
it  is  the  nervous  system  that  is  the  seat  of  those 
higher  powers  of  judgment,  reason,  imagination, 
volition,  which  distinguish  the  intelligent  self- 
conscious  being,  and  raise  him  above  the  level 
of  the  automatic  machine.  Now,  one  can  hardly 
ask,  “ What  drugs  act  upon  the  nervous  system  1” 
in  view  of  such  considerations,  without  realizing 
what  an  enormous  field  a full  answer  to  the 
question  would  cover.  Take  a common  illus- 
tration. A person  suffers  from  pain,  say  neur- 
algia of  the  face,  and  we  shall  suppose  there  is 
apparently  nothing  to  account  for  it,  and  no 
appearance  of  anything  to  suggest  that  the  per- 
son is  suffering  at  all — no  swelling,  nor  redness, 

no  decaying  tooth,  no  inflamed  ear.  It  is  a 
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pure  nerve  pain,  a sensory  nerve  is  in  a state  of 
irritation  or  agitation  for  no  known  reason. 
What  is  desired  is  some  remedy  which  shall 
diminish  the  excitability  of  that  particular 
nerve,  which  shall  soothe  it,  quiet  it  down,  and 
so  cause  the  pain  to  cease.  One  may  apjil}^  cold 
to  the  part,  or  heat  to  the  part,  or  an  electric 
current  to  the  painful  nerve;  but  supjiose  all 
these  local  means  fail,  and  a drug  requires  to 
be  given.  It  is  evident  that  it  is  impossible  to 
give  a medicine  which  will  single  out  that  one 
excitable  nerve,  and  lower  its  sensibility  with- 
out acting  on  any  other  part  of  the  nervous 
system.  The  drug  that  is  taken  jiasses  into  the 
blood  before  it  can  reach  the  affected  part,  and 
it  reaches  every  other  part  of  the  nervous  sys- 
tem, every  other  nerve,  every  part  of  the  spinal 
cord  and  brain,  and  indeed  every  other  part  of 
the  body  to  the  same  extent  that  it  reaches  the 
part  affected  with  pain.  It  may  so  lower  the 
sensibility  of  this  ])articular  nerve  that  the  pain 
ceases,  but  it  is  plain  it  must  have  some  effect 
upon  other  nerves  also  and  other  jmrts  of  the 
nervous  system.  So  commanding  may  have 
been  the  pain,  that,  when  it  ceases,  the  person 
is  aware  only  of  its  cessation,  and  thinks  of  no- 
thing but  of  the  relief  experienced,  although 
many  other  marked  effects  may  have  been  pro- 
duced. The  commonest  of  all  remedies,  in  such 
circumstances,  is  opium  or  morphia.  But  that 
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drug  also  acts  upon  the  skin  to  cause  sweat- 
ino-,  upon  mucous  membranes,  causing  diminu- 
tion of  their  secretion,  so  that  there  is  dry 
mouth  and  throat  and  constipated  bowels.  It 
deranges  the  digestion.  It  acts  ui)on  the  brain, 
at  first  stimulating  it,  so  that  soon  the  person 
enjoys  a period  of  delicious  exhilaration,  is 
liv^ely,  and  talkative,  and  imaginative,  and  so  on. 
No  better  illustration  could  be  found  of  the 
fact  that  it  is  impossible  to  limit  the  action  of 
a drug,  and  that  the  exceedingly  complex  nature 
of  the  nervous  system  makes  it  still  more  diffi- 
cult to  define  the  exact  nature  of  the  action  of 
drugs  upon  it.  In  the  following  classification 
of  medicines,  then,  it  must  be  understood  that 
the  drugs  are  classified  according  to  the  chief  of 
the  actions  they  produce,  or  according  to  the 
chief  purpose  for  which  they  are  employed;  and 
it  is  not  to  be  supposed  that  they  produce  the 
one  particular  effect  and  none  other.  Many  of 
the  drugs  to  be  considered  might  appear  under 
each  of  the  different  headings,  producing  as  they 
do  a variety  of  effects,  according  to  the  dose 
given. 

Nerve  Tonies  and  Stimulants. 

The  Uses  of  Nerve  Tonies  in  Nervous- 
ness and  Nervous  Debility.— Nerve  tonics 
and  stimulants  are  drugs  which  improve  the 
nutrition  of  the  nervous  substance,  and  so  exer- 
cise a bracing  and  strengthening  effect  upon 
the  nervous  system.  They  are  employed  in  the 
treatment  of  many  nervous  diseases,  such  dis- 
eases specially  as  are  included  under  such  gen- 
eral and  vague  terms  as  “nervousness”  and 
“ nervous  depression.”  When,  through  over- 
work, great  physical  and  mental  strain,  and  so 
on,  the  general  health  has  become  impaired, 
the  nervous  system  necessarily  shares  in  the 
ill  health.  Under  these  circumstances  certain 
symptoms  may  arise,  referred  to  the  nervous 
system,  which  need  not  imply  any  organic  dis- 
ease, but  indicate  only  lessening  of  the  iisual 
activity  of  the  nervous  system,  or  some  perver- 
sion of  activity,  simply  due  to  the  lowered 
nutrition  of  the  nervous  system  and  its  exhaus- 
tion. Among  such  symptoms  are  headache, 
sleeplessness,  irritability  of  temper,  lessened 
power  of  mental  work,  and  many  others  of  a 
like  kind.  Then  the  symptoms  which  popu- 
larly are  associated  with  “ nervousness,”  such  as 
unusual  timidity,  readiness  in  being  startled, 
tendency  to  emotional  disturbance,  are  common 
in  exhausted  conditions  of  the  nervous  system, 
for  the  irritability  or  excitability  of  nervous 
substance  always  rapidly  becomes  increased  by 


exhaustion.  Similar  symptoms  may  arise  sud- 
denly as  the  result  of  a shock,  whether  physical 
or  mental,  implying  perverted  action  of  the 
nervous  system.  It  is  in  such  conditions  that 
tonic  treatment  is  necessary.  Now,  such  tonic 
treatment  will  be,  in  the  first  place,  general. 
That  is,  attention  will  require  to  be  directed  to 
improving  the  general  health  by  ajipropriate 
food,  by  securing  regularity  of  habits  and  regula- 
rity of  the  bowels,  by  change  of  air  and  scene, 
by  cheerful  occupation  and  surroundings,  and 
by  ordinary  tonic  remedies.  All  the  usual  reme- 
dies for  improving  the  nutrition  of  the  body 
are  applicable  in  such  cases:  cod-liver  oil  (p.  877), 
iron  (p.  817),  arsenic  (p.  822),  phosphorus  (p.  826), 
and  zinc  (p.  870),  are  those  in  common  use; 
more  rarely  silver  salts  (p.  870)  and  copper 
(p.  869)  have  been  employed.  It  is  .seldom  one 
or  other  of  these  drugs  is  given  alone,  usually 
they  are  combined;  such  as,  iron  and  ar.senic, 
zinc  and  phosphorus,  and  almost  invariably 
nux  vomica  or  its  active  ])rinciple  strychnine 
is  added  to  the  combination  (see  below).  It 
may  be  added  that,  in  the  author’s  opinion, 
there  are  many  such  cases  in  which  no  remedy 
acts  so  quickly  or  satisfactorily  as  the  constant 
galvanic  current  applied  to  the  head  and  spine. 
It  seems  to  him  to  be  specially  useful  in  such 
cases  as  have  arisen  from  sudden  shock,  or 
where  pi’olonged  depressed  nutrition  has  in- 
duced perverted  action. 

If  we  note  the  use  of  the  iodide  of  potassium 
(see  p.  825)  in  nervous  diseases,  we  shall  have 
grouped  together  the  chief  drugs  employed  to 
affect  the  nutrition  of  the  nervous  system.  It 
is  specially  used  for  dispersing  overgrowths  of 
connective  tissue  which,  by  their  pressure  on  the 
essential  nerve  elements,  may  be  the  cause  of 
the  nervous  symptoms. 

Nux  Vomica  and  Strychnine. — The  Strijch- 
nos  nux  vomica,  or  Koochla  tree,  is  a tree  be- 
longing to  the  natural  order  Loganiacem,  com- 
mon in  many  parts  of  Hindostan,  also  found  in 
Northeni  Australia,  and  imported  from  the 
East  Indies.  Its  fruit  is  a globular,  smooth, 
orange-coloured  berr}^,  about  two  inches  in  dia- 
meter, which  contains  about  five  seeds.  It  is 
the  seeds  that  are  used  in  medicine.  A common 
name  for  them  is  Poison-nut  or  Quaker -buttons, 
Nux  vomica  is  bitter;  and  all  parts  of  the  plant 
are  so,  probably  also  poisonous.  The  bark  has 
been  used  to  adulterate  Angostura  bark  (see 
p.  840).  The  seeds  are  disc-shaped,  about  an 
inch  in  diameter,  convex  on  one  side  or  nearly 
flat,  concave  on  the  other,  grayish  in  colour  and 
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silky.  The  chief  constituents  are  two  alkaloids, 
strychnine  and  brucine,  the  former  of  which 
is  present  to  the  extent  of  ^ to  | per  cent,  and 
the  latter  Jjyth  to  ^ per  cent.  The  bean  of  St. 
Ignatius  is  the  seed  of  Strycknos  Ignatii,  found 
in  the  Philippine  Islands.  It  also  contains 
strychnine  and  brucine. 

The  preparations  of  nux  vomica  are  as  fol- 
lows:— 


Dose. 

Powdered  Nux  Vomica, 2 to  5 grains. 

Extract  of  Nux  Vomica | to  1 ,, 

Tincture  of  Nux  Vomica,  5 to  20  drops. 

Strychnine, to  ^ grain. 

Liquor  Strychnise, 4 to  s'drops. 

Citrate  of  Iron  and  Strychnine,  1 to  3 grains. 
Citrate  of  Iron,  Quinine,  andl  ..  , „ 

Strychnine, / ° ” 

Easton’s  Syrup— Syrup  of  Iron,  1 , , , ^ 

Quinine,  and  Strychnine, ^ ‘ea-spoonful. 

(Each  tea-spoonful  contains  1 grain  phosphate  of 
iron,  1 grain  phosphate  of  quinine,  and  ^ grain  of 
strychnine.) 


Actions  and  Uses. — Nux  vomica  and  strych- 
nine have  an  intensely  and  persistently  bitter 
taste,  and  are  useful  as  simple  vegetable  bitters. 
They  are  often  added  to  stomachic  tonics,  such 
as  are  described  on  p.  841,  both  acid  and  alka- 
line, the  tincture  of  nux  vomica  being  added  to 
the  alkaline,  and  the  liquor  strychnic©  to  the 
acid  tonics.  The  special  effect  of  the  drug  is 
to  increase  markedly  the  excitability  of  the 
spinal  cord,  so  that  the  slightest  impression 
upon  the  body,  communicated  by  eye,  ear,  or 
skin,  causes  by  reflex  action  mai’ked  muscular 
movements.  Thus  a person  under  the  influence 
of  the  drug  will  start  violently  at  the  slightest 
sound,  or  touch;  if  he  sees  a carriage  coming 
towards  him,  as  he  crosses  a street,  his  muscles 
may  suddenly  stiffen  up  so  that  he  comes  to  a 
dead  stop  and  cannot  move  for  an  instant.  If 
excessive  doses  are  given,  the  slightest  impres- 
sion upon  any  of  the  senses  causes  violent  mus- 
cular spasms  over  the  whole  body,  convidsions 
indeed;  the  teeth  and  hands  are  clenched,  and 
such  violent  spasm  of  the  respiratory  muscles 
that  the  breathing  is  arrested.  Death  takes 
place  by  exhaustion  and  suffocation.  These 
results  are  not  sought  for,  of  course,  in  medi- 
cine. It  is  a gentle  stimulation  that  is  desired, 
which  makes  itself  evident  in  increased  strength, 
greater  activity,  more  mental  power  and  spirit, 
increased  sensibility  of  touch,  sight,  taste,  hear- 
ing, and  sense  in  general.  The  drug  acts  also 
on  the  bowel,  increasing  the  peri.staltic  move- 
ment. Because  of  these  various  effects  the 
drug  is  u.sed  as  a tonic  in  weak  digestion,  and 
in  dyspepsia  as  the  result  of  excess  in  alcohol. 


the  tincture  of  nux  vomica  or  liquor  strychuiae 
being  the  form  for  administration.  It  is  also 
combined  with  purgatives  to  exert  a tonic 
influence  on  the  bowel,  the  extract  of  nux 
vomica  being  suitable,  J to  I grain,  with,  for 
example,  ^ gi’ain  podophyllin  and  j grain  aloin. 
In  many  forms  of  nervous  affection  it  is  useful; 
in  nervous  depression  in  pill,  1 grain  of  extract 
with  ^ grain  phosphide  of  zinc,  or  gW  grain  of 
phosphorus.  It  may  be  given  with  iron  and 
arsenic,  as  3 grains  of  Blaud’s  pill,  grain  of 
arsenious  acid  and  ^ grain  exti’act  of  nux 
vomica.  It  is  used  in  cases  of  paralysis,  and 
ill  such  cases  small  doses  must  be  begun  with, 
as  the  patient  is  usually  easily  affected  by  it. 
Specially  does  benefit  arise  from  its  use  in 
paralysis  following  diphtheria.  ' It  tends  to 
accumulate  in  the  system;  but  persons  quickly 
get  used  to  the  drug,  so  that  one  should  begin 
with  a small  dose,  which  may  then  be  gradually 
increased  till  full  doses  are  being  taken.  This 
is  always  advisable,  as  many  persons  are  un- 
usually susceptible  to  its  influence.  It  is  em- 
ployed for  sexual  impotence.  Poisoning  by 
strychnine  is  met  by  chloral  hydrate  and  mor- 
phia, and  strychnine  is  itself  used  as  an  antidote 
to  poisoning  by  these  latter  drugs. 

Caffein,  the  active  principle  of  tea  and  coffee 
(p.  654),  is  used  in  medicine  in  doses  of  1 to  5 
grains.  There  is  a citrate  of  caffein  of  which 
the  dose  is  also  I to  5 grains,  and  an  effervescing 
citrate  of  caffein  is  prepared  of  which  the  dose 
is  a tea-spoonful.  The  action  of  caffein,  taken 
as  such,  or  as  coffee,  is  at  first  to  stimulate  the 
brain  and  spinal  cord,  as  well  as  the  pulse  and 
breathing.  Large  doses  have  a poisonous  effect, 
depressing  the  heart  and  breathing,  making  the 
pulse  irregular;  and  it  may  also  act  as  an  irri- 
tant to  stomach  and  bowels.  In  the  lower 
animals  it  produces  convulsions  like  those  due 
to  strychnia,  and  causes  death.  It  is  used  in 
medicine  as  a nerve  stimulant  in  cases  of 
fatigue,  and  specially  for  megrim  or  nervous 
headache,  for  which  it  is  very  useful,  but  not 
so  certain  in  its  results  as  antijiyrin  (p.  821). 
Its  stimulating  action  on  digestion  is  marked 
with  some  people;  in  others  it  rather  arrests 
digestion.  It  has  also  an  effect  upon  the  kid- 
neys, exciting  inci'eased  flow  of  urine. 

Drugs  which  Lessen  Sensibility  and 
Relieve  Pain  and  Spasm. 

The  drugs  to  be  noted  under  this  head  are 
those  which  diminish  the  sensitiveness  of  the 
nerves  of  .sense,  so  that  they  receive  impressions 
less  readily.  They  are  dulled  or  blunted  so  to 


Medicines.  J 


OPIUM. 


897 


speak.  Some  of  them,  such  as  conium,  cocaine, 
veratrine,  acouitia,  when  directly  applied  to 
the  skin  over  a painful  part,  will  so  lowei  the 
sensibility  of  the  nerves  of  that  part  of  the  skin 
that  it  no  longer  perceives  sensations  of  touch, 
or  lieat,  or  even  pain.  This  effect  is  called  local 
anaesthesia  (Greek  aw,  without,  and  aisthesis, 
sensibility),  and  the  substance  an  anaesthetic. 
Prolonged  cold  will  produce  such  an  effect;  we 
all  know  how  numb  a part  long  exposed  to  the 
cold  becomes,  and  how  extreme  cold  blunts  all 
the  perceptions.  Any  substance  will  px’oduce 
extreme  cold  which,  when  placed  on  the  skin 
freely  exposed  to  the  air,  rapidly  evapoi’ates, 
and  will,  therefore,  act  a.s  a local  anaesthetic. 
Many  lotions  applied  to  the  skin  to  relieve 
pain  are  composed  of  such  substances — chloro- 
form, ether,  &c.  A spray  of  ether  directed  on 
a part  of  the  skin  will  by  its  rapid  evaporation 
cool  the  surface  down  to  the  freezing  point, 
and  then  a deep  incision  may  be  made  in  the 
part  without  causing  any  pain.  This  local  an- 
aesthesia is  to  be  distinguished  from  the  general 
anaesthesia,  involving  loss  of  consciousness, 
produced  by  the  inhalation  of  chloroform,  and 
other  drugs  (see  p.  906).  Drugs  which  thus 
diminish  the  sensibility  of  nerves  have  also  a 
quieting  influence  on  the  brain,  sometimes  as 
part  of  their  direct  action,  but  often  merely  by 
the  soothing  of  pain  and  irritation.  It  is  a 
common  experience  that  pain  will,  for  long 
pei’iods,  prevent  sleep,  and  as  soon  as  tlie  pain 
is  relieved  deep  sleep  comes  on.  Substances 
which  relieve  pain  are  called  anodynes  (Greek 
a,  without,  and  odune,  pain).  Such  remedies 
not  only  relieve  local  pain,  but  exert  a general 
soothing  effect  upon  the  body,  lessening  the 
activity  of  various  organs,  and  quieting  dis- 
ordered movement.  These  are,  therefore,  called 
sedatives  (Latin  sedo,  I ease  or  assuage),  and, 
because  of  relieving  spasm,  antispasmodics. 
The  chief  of  all  such  drugs  is  opium. 


Opium  and  Morphia.— The  poppy,  Papaver 
somniferum,  an  annual  herb,  growing  wild  in 
Western  Asia  and  South-eastern  Europe,  is  the 
plant  from  which  opium  is  obtained,  for  which 
purpose  it  is  extensively  cultivated  in  Asia 
Minor.  It  has  a stein  3 to  5 feet  high.  The 
fruit  is  in  the  form  of  the  well-known  poppy 
heads  or  poppy  capsules,  which  contain  the 
seeds.  In  the  unripe  state  the  wall  of  the  cap- 
sule contains  branching  vessels  filled  with  a 
milky  juice.  A few  days  after  the  petals  have 
fallen  from  the  flower,  horizontal  or  vertical  in- 
cisions are  made  into  the  poppy  capsules  with 
a sharp  instrument,  not  deep  enough  to  cut 
through  the  wall  of  the  capsule.  The  milky 
juice  exudes  in  tears.  Next  day  the  tears, 
which  have  changed  in  colour  from  white  to 
brown,  are  scraped  off,  transferred  to  a poppy 
leaf,  and  formed  into  cubes.  There  are  several 
varieties  of  opium — Turkish,  Egyptian,  Indian, 
China,  Persian,  &c.  Turkey  opflum  is  consid- 
ered the  finest,  and  is  met  with  in  round  or 
flattened  masses  from  j to  2 lbs.  in  weight, 
covered  with  the  poppy  leaf,  and  surrounded 
with  the  capsules  of  a species  of  rumex  (dock). 
It  has  a heavy  narcotic  odour,  and  a bitter  dis- 
agreeable taste. 

Opium  is  a very  complex  substance.  It  con- 
tains the  well-know'n  alkaloids,  morphia  and 
codeia,  and  no  less  than  some  seventeen  others, 
of  which  thebaia,  papaverine,  and  narcotine 
only  need  be  mentioned.  In  good  Turkey 
opium  morphia  exists  to  the  extent  of  12  to  15 
per  cent,  and  codeia  only  to  the  extent  of  ’2  to 
•4  per  cent.  Morphia  %vas  discovered  by  Ser- 
turner,  an  apothecary  at  Eimbeck,  in  North 
Germany,  in  1816.  Besides  these  alkaloids 
opium  contains  a substance,  used  separately  in 
medicine,  called  meconic  acid,  and  also  resin, 
gum,  odorous  bodies,  saline  substances,  &c.  The 
preparations  of  opium  and  morphia,  codeia,  &c., 
are  as  follows; — 


Preparations  of  Poppy-heads — dose. 

Decoction  of  Poppy  (1  oz.  bruised  capsules,  without  seeds,  boiled  for  10 
minutes  in  15  ozs.  water  and  strained).  For  external  use. 

Syrup  of  Poppy, 10  to  60  drops. 

Opium  Preparations — 

Powdered  Opium, i to  1 grain. 

Laudanum  (Tincture  of  Opium), 5 to  80  di-ops. 

Battley’s  Solution  of  Opium  (Liquor  Sedativus), 5 to  20  ,, 

Black  Drop.  (1  drop  is  equal  to  4 drops  of  laudanum.) 

Nepenthe.  (Same  as  Laudanum.) 

Scotch  Paregoric  (Ammoniated  Tincture  of  Opium), 30  to  60  ,, 

English  Paregoric,  Paregoric  Elixir  (Camphorated  Tincture  of  Opium),  15  to  30  ,, 

Wine  of  Opium  (1  of  opium  in  10  of  sherry), 10  to  40  ,, 

Opium  Lozenge  (^^j  grain  extract  in  each), 1 to  2 lozenges. 

Extract  of  Opium, I to  J grain. 
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Opium  Prepar.vtions  {Continued)-. 

Compound  Opium  Powder  (opium,  black  pepper,  ginger,  caraway,  ) o . p- 
tragaccxnth), . .!  i ^ to  5 grams. 

Confection  of  Opium  (compound  powder  in  syrup), 5 to  20 

Pill  of  Lead  and  Opium  (opium  1,  acetate  of  lead  G,  confection  of  roses  1),  4 to  8 ,, 

Compound  Soap  Pill  (opium  1,  hard  soap  4), 3 to  5 

Dover  s Powder  (Compound  Ipecacuanha  Powder — opium  1,  ipccacu-\  p-  , 
anha  1,  sulphate  of  potash  8),  j-  o to  lu  ,, 

Compound  Kino  Powder  (opium  1,  kino  15,  cinnamon  4), 5 to  20  ,, 

Aromatic  Powderof  Chalk  with  Opium(aromaticchalk  powder  39, opium  1),10  to  40 
Opium  and  Starch  Enema  (sec  p.  874). 

Opodeldoc  (tincture  of  opium  and  soap  liniment,  equal  parts).  For  external  use. 

Gall  and  Opium  Ointment  (p.  867). 

Morphia  Preparations — 

Hydrochlorate,  Acetate,  or  Sulphate  of  Morphia, ^ to  i grain.' 

Solution  of  Morphia  (liquor  hydrochlorate  of  morphia,  50  drops  con-  \ r , on  i 
tain  ^ grain  morphia),  ! / ^ ^0  drops. 

Morphia  Lozenge  (each  contains  grain  morphia), 1 or  2 occasionally  for  cough. 

Morphia  and  Ipecacuanha  Lozenge  (each  contains  grain  morphia)  ^ 

Morphia  Suppository  (each  contains  J grain  morphia). 

^lorphia  Suppository  with  Soap  (each  contains  J grain  morphia). 

Solution  of  Morphia  for  Hypodermic  Injection  (made  of  acetate  of  mor- 


phia 1 grain  in  12  drops,  1 to  6 drops  injected). 

Solution  of  Bimeconate  of  Morphia  (same  strength  as  laudanum), 5 to  30  drops. 

Preparations  of  Codeia — 

Codeia, ^ grain. 

Syrup  of  Codeia, 1 to  2 tea-spoonfuls. 


Actions  and  Uses  of  Opium. — Externally 
opium  is  used  as  liniment,  ])laster,  &c.,  for  the 
relief  of  pain,  but  it  is  doubtful  whether  the 
opium  in  the  liniment  can  relieve  pain  acting 
on  the  unbroken  skin ; and  it  is  probable  that 
the  relief  is  due  to  the  warm  application  or  to 
the  other  ingredients  of  the  liniment.  On  the 
other  hand,  when  the  skin  is  broken,  oiiium 
preparations  are  absorbed,  and  then  relieve 
pain ; and  sometimes  a blister  is  applied  to 
remove  the  skin,  and  then  morphia  is  dusted 
on  the  raw  surface.  When  taken  internally 
opium,  morphia,  &c.,  cause  great  dryness  of  the 
mouth  and  throat  and  much  thii’st,  and  quickly 
exert  a soothing  influence  on  the  stomach  and 
bowels.  Secretion  is  arrested,  and  the  move- 
ment of  the  bowel  diminished.  The  result  is  a 
binding  effect  on  the  bowels,  and  most  marked 
relief  in  inflammatory  or  colicky  affections  of 
the  bowels.  Free  perspiration  is  caused  by 
opium,  but  with  this  exception  the  activity  of 
secreting  organs  is  diminished.  As  regards  its 
effect  on  the  nervous  system,  the  first  effect  on 
the  brain  is  that  of  stimulation,  manifesting 
itself  in  rapidity  of  thought,  brilliance  of  ideas, 
talkativeness,  exalted  imagination  accompanied 
by  a feeling  of  exaltation,  and  a sense  of  great 
comfort  and  happiness.  Or  the  person  is  in- 
clined to  lie  motionless  and  undisturbed,  while 
a ceaseless  procession  of  ideas  and  images,  of 
all  kinas  congruous  and  ludicrous,  is  passing 


through  his  mind.  Following  the  excitement, 
if  the  dose  be  large  enough,  drowsiness  comes 
on,  and  deep  sleep  supervenes.  In  very  large 
doses  it  may  be  almost  impossible  to  wake  the 
person;  and  in  poisonous  doses  a condition  of 
stupor  arises,  the  breathing  becomes  slow  and 
the  pulse  feeble,  the  face  is  pale  and  with  a 
bluish  tinge,  the  skin  clammy,  the  pupils  of  the 
eye  are  contracted  to  a fine  point,  and  death 
occurs  from  stoppage  of  breathing. 

Many  people  find  no  inconvenience  from 
ordinary  medicinal  doses  of  ojiium,  save  that 
of  the  subsequent  constipation,  and  dry  furred 
tongue  and  much  thirst.  In  others  it  produces 
a feeling  of  nausea,  perhaps  vomiting  is  induced,, 
and  great  depression  and  headache  follow  after 
a few  hours.  In  a few  the  dose  of  opium  that 
would  produce  sleep  in  the  ordinary  individual 
causes  restlessness  and  excitement  and  sleeji- 
lessness  lasting  several  hours.  It  is  quite  com- 
mon for  even  a small  dose,  along  with  consider- 
able sweating,  to  j)roduce  itching  of  the  skin 
all  over  the  body,  so  that  the  person  cannot 
rest  from  a desire  to  scratch  here,  there,  and 
everywhere.  Opium  is  one  of  the  drugs  for 
which  tolerance  is  quickly  established,  and  if  it 
be  taken  regularly  for  any  time,  constantly  in- 
creased doses  are  required  to  maintain  the  effect. 
The  person  who  has  developed  the  habit  of  tak- 
ing opium  in  any  of  its  forms  suffers  from  in- 
tense depression  and  wretchedness  if  the  usual 
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dose  is  not  obtained,  but  becomes  lively  and 
bright  after  the  dose.  The  constant  use  gradu- 
ally exerts  a most  degrading  influence  upon  the 
nervous  system,  the  whole  moral  natuie  be- 
comes perverted,  and  a marked  tendency  to 
meanness  and  lying  appears.  Such  a habit  can 
only  be  broken  oft'  by  the  exercise  of  much  care 
and  patience,  by  the  use  of  doses  continually 
being  diminished  by  imperceptibly  small 
amounts,  and  by  nourishing  and  stimulating 

foods. 

Women  are  moi’e  susceptible  to  the  action  of 
opium  than  men,  and  children  are  'peculiarly 
susceptible,  so  that  opiu'ni,  laudanum,  or  any 
other  form  should  never  be  administered  to  a 
child  by  an  unskilled  person.  One  case  is  re- 
corded 'where  1 drop  of  laudanum  proved  fatal 
to  a child. 

Opium  and  its  preparations  are  given  for  the 
relief  of  pain,  specially  pain  about  stomach  or 
bowels ; in  pleurisy  (p.  266)  and  in  peritonitis 
(p.  190)  they  are  the  chief  remedies.  Given  in 
the  eai’ly  stage  of  catarrh  (p.  154),  or  a cold  in 
the  head,  in  the  form  of  Dover’s  powder,  opium 
often  acts  like  magic;  and  it  is  sometimes  a 
proper  remedy  for  cough  (p.  284).  It  is  used  to 
procure  sleep,  but  other  drugs  are  more  suit- 
able. In  painful  diarrhoea  it  is  appropriately 
used.  It  is  the  chief  drug  used  in  diabetes.  Its 
quieting  effects  on  the  circulation  make  it  some- 
times useful  for  internal  bleeding,  for  which 
purpose  it  is  combined  with  acetate  of  lead  as 
the  lead  and  opium  pill.  Its  two  principal  uses 
are,  however,  to  relieve  pain  and  spasm ; and 
whenever  given  for  one  or  other  of  these  pur- 
poses it  is  best  given  as  a subcutaneous  injection 
of  morphia,  which  acts  quickly. 

Morphia  has  less  tendency  to  cause  sickness, 
vomiting,  sweating,  and  constipation  than  opium 
itself. 

Codeia,  chiefly  used  for  diabetes,  is  much  less 
narcotic,  and  is  of  little  use  for  the  relief  of  pain. 

The  treatment  of  Opium-poisoning  con- 
sists. of  the  following  measures: — Empty  the 
stomach  by  a dose  of  20  grains  of  sulphate  of  zinc, 
and  if  that  fail  to  act,  by  means  of  the  stomach- 
pump.  Give  draughts  of  strong  coffee,  and  4 
drops  of  the  solution  of  atropine  (see  below), 
preferably  by  subcutaneous  injection,  every  20 
minutes  (every  10  minutes  if  it  is  given  by  sub- 
cutaneous injection)  till  signs  of  recovery  ap- 
pear, or  till  the  pupils  dilate.  Keep  the  person 
moving  about,  do  everything  to  prevent  the 
drowsiness  overcoming  him  by  giving  him  no 
rest,  and  I’ousing  him  by  pulling  the  ears,  nose, 
hair,  &c. 


Apomorphia,  derived  from  morphia,  is  a 
poweiful  emetic  (see  p.  853),  but  has  none  of 
the  chief  properties  of  morphia. 

Belladonna  and  Atropia. — Belladonna,  or 
Atro'pa  Belladonna,  Deadly  Nightshade,  Dwale, 
is  a herbaceous  perennial  plant,  belonging  to 
the  same  natural  order  as  the  potato — Solanacese 
— and  is  cultivated  in  England.  It  grows  4-6 
feet  high,  has  dark-purple  bell-shaped  leaves 
(see  Plate  X.),  and  produces  piu’plish- black 
berries  of  the  size  of  a cherry.  The  leaves  are 
employed  for  making  the  exti’act  and  tincture, 
and  the  root  is  used  for  the  liniment,  and  to  yield 
the  active  principle,  atropia,  though  it  is  also  con- 
tained in  the  leaves.  Its  chief  preparations  are; — 

Preparations  of  Belladonna — dose. 


Extract  of  Belladonna,  i to  1 grain. 

Tincture  of  Belladonna, 5 to  20  drops. 

Juice  of  Belladonna, 3 to  10  ,, 

Liniment  of  Belladonna, For  external  use. 


(Made  from  the  root  ■with  spint  and 
camphor  added.) 

Belladonna  Ointment. 

Belladonna  Plaster. 

Preparations  of  Atropia — 


Atropia,  to  ^ grain. 

Liquor  Atropia, For  dropping  into  the  eye. 


Solution  Sulphate  of  Atropia the  mouth 

Atropia  Ointment. 

Actions  and  Uses.— When  taken  internally 
belladonna  or  its  active  principle  causes  great 
dryness  of  the  mouth,  and  consequent  difficulty 
of  swallowing  and  thirst.  This  is  due  to  para- 
lysis of  the  glands  of  the  mouth,  so  that  no 
saliva  is  produced.  In  the  same  way  the  drug 
paralyses  the  sweat  glands,  and  causes  dryness 
of  the  skin,  and  the  mammary  gland,  arresting 
the  production  of  milk.  It  causes  marked  dila- 
tation of  the  ])upil,  and  it  abolishes  the  power 
of  accommodating  the  eyes  for  objects  at  dif- 
ferent distances,  so  that  the  vision  of  near  ob- 
jects is  blurred  and  indistinct.  A red  rash  not 
unlike  that  of  scarlet  fever  comes  out  on  the 
skin  with  continued  use  of  the  drug.  Relaxa- 
tion of  the  bowels  is  produced.  It  flushes  the 
face,  and  this  flushing  with  the  wide  black  pupil, 
gives  a look  of  excitement  to  the  countenance. 
The  head  feels  full  and  the  vessels  throbbing. 
Breathing  is  quickened  at  first,  and  then  slowed. 
Belladonna  diminishes  the  sensibility  of  the  skin, 
and  acts  also  upon  the  muscles,  in  lai'ge  doses 
causing  unsteadiness  of  gait.  The  brain  is  stimu- 
lated  by  too  large  doses,  which  cause  delirium, 
and  convulsions  may  occur.  In  poisonous  doses 
death  would  be  due  to  failui-e  of  the  heart  and 
breathing. 
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The  purposes  for  which  belladonna  or  atropia 
is  given  are  thus  partly  quite  evident.  It  is 
given  to  arrest  excessive  sweating,  specially 
the  night-sweats  of  phthisis.  A | grain  of  the 
extract  in  pill  is  useful  for  this  purpose,  and  it 
is  frequently  given  by  injection  under  the  skin 
of  T2(J  gi’ain  atropia.  The  liniment  used  for 
hands,  feet,  or  other  parts,  diminishes  excessive 
sweating  in  these  regions.  A thick  paint  made 
of  extract,  sufficiently  thinned  with  glycerine,  is 


Henbane— Hyoscyamms — is  a plant  {Hyoscy- 
amus  niger)  of  the  same  order  as  belladonna, 
the  leaves  of  which  are  used  in  medicine.  It 
is  a biennial  plant,  cultivated  in  Britain  and 
America.  It  grows  2 or  3 feet  high,  with  pale 
yellow  5-leaved  funnel-shaped  flowers  (see  Plate 
XIII.),  and  its  fruit  is  a capsule,  which  contains 
the  seeds,  from  which  an  active  principle,  hyos- 
cyamine,  can  be  prepax’ed.  Its  preparations 
are: — 


painted  over  the  breast  to  arrest  the  production 
of  milk.  Ill  the  same  way,  or  as  plaster  or 
liniment,  it  is  used  to  relieve  pain.  The  liquor 
atropia  is  dropped  into  the  eye  to  relieve  in- 
flammation and  to  dilate  the  pupil;  and  bella- 
donna is  a frequent  ingredient  of  laxative  pills. 
The  reason  of  all  these  uses  is  evident  from  what 
has  been  said. 

It  is  a powerful  drug  to  relieve  spasm.  For 
this  purpose  it  is  given  frequently  in  epilepsy 
(see  p.  123),  in  whooping-cough  (see  p.  416),  in 
asthma  (p.  273),  and  may  be  tried  in  St.  Vitus’ 
dance  (p.  125).  To  relieve  pain  or  spasm  in 
the  bowel,  or  genital  or  urinary  organs,  it  is 
frequently  given  as  a suppository,  2 grains  of 
the  extract  being  in  each.  It  is  one  of  the  best 
remedies  for  bed-wetting  in  children;  this 
being  often  not  the  fault  of  the  child,  but  being 
done  without  its  knowledge  and  the  result  of 
some  irritation  about  the  bladder  or  urinary 
passages.  Three  to  5 drops  of  the  tincture 
should  be  given  the  child  at  bed-time.  Here 
it  may  be  noted  that  children  can  tolerate  the 
drug  much  better  than  grown-up  persons,  and 
it  is  well  in  giving  it  to  children  for  any  purjDose 
to  begin  with  quite  a safe  dose — 2 to  3 drops, 
and  after  a day  or  two  to  begin  increasing  the 
dose  by  a drop  or  two  each  time  till  7 or  8 drops 
are  being  given.  In  wliooping-cough  this  may 
be  given  three  or  four  times  a day,  the  child’s 
eyes  always  being  watched,  and  an  increase  of  the 
dose  being  stopped  rchenever  the  pupils  become 
very  wide.  Belladonna  has  been  used  as  a pre- 
ventive of  scarlet  fever,  but  there  seems  no 
ground  for  the  notion  that  it  can  prevent  the 
infection.  The  use  of  belladonna  in  inflamma- 
tions of  the  eye  has  been  referred  to  on  pp.  371, 
372.  Belladonna  and  atropine  in  their  action 
upon  the  skin  and  pupil  are  the  reverse 
of  opium  and  morphia,  and  they  are  used  as 
antidotes  in  jioisoning  from  opium  or  morphia 
(see  under  Opium),  and  also  in  poisoning  from 
Calabar  bean  (p.  902).  The  latter  is  used  as  an 
antidote  in  cases  of  belladonna  poisoning,  stimu- 
lants, coffee,  caffein,  being  also  given,  and  the 
patient  being  kept  awake  if  possible. 


Extract  of  Henbane, Dose,  3 to  6 grains. 

Juice  of  Henbane,  ,,  4 to  1 tea-spoonful. 

Tincture  of  Henbane  or  ) i , 

TT  1 ,,  15  to  oO  drops. 

Hyoscyainus, J '■ 

Action  and  Use. — The  effects  of  henbane 
resemble  very  much  those  of  belladonna  and 
stramonium.  It  allays  spasmj  and  is  used 
mainly  for  that  purpose,  being  added  to  jnirga- 
tive  pills  to  make  their  action  easy.  It  is  also 
often  used  to  allay  irritability  of  the  bladder. 
It  is  given  in  nervous  diseases  to  diminish  ex- 
citement and  spasm,  but  in  large  doses  causes 
delirium  like  belladonna.  It  is  useful  also  in 
affections  of  the  lungs  and  air-passages,  attended 
by  much  irritable  cough,  or  in  spasmodic  diseases 
connected  with  these  organs. 

Poisoning  by  henbane  should  be  met  by  eme- 
tics, warmth  to  the  extremities,  cold  to  the  head, 
and  stimulants,  particularly  coffee. 

StPamonium,  the  leaves  and  seeds  of  Da- 
tura Stramonium,  of  the  Solanacem  order.  It  is 
also  called  Thorn-apple,  and  in  the  United 
States  of  America,  Jamestown  or  Jimson  weed. 
It  grows  as  a weed  in  waste  places.  It  is  an 
annual  about  2 feet  high.  Its  leaves,  dark 
green  on  the  upper  surface,  are  pale  green 
below ; the  flowers  are  large,  white,  funnel- 
sliaped,  with  five  points  (Plate  XII.);  the  fruit 
is  a capsule  beset  with  spines  and  contains  nu- 
merous kidney-shaped  seeds.  The  fresh  plant 
has  a heavy  narcotic  disagreeable  odour.  A 
variety  whicli  resembles  it  very  closely  is  Da- 
tura tatula,  but  its  flowers  are  purjfle  in  colour. 
All  parts  of  the  plant  yield  a principle  which, 
if  not  identical  with  atropine,  is  a mixture  of 
atropine  and  hyoscyamine  (called  daturine). 
The  leaves  are  used  in  the  dry  state  for  smok- 
ing; of  the  seeds  the  following  preparations  are 
made: — 

Powdered  Leaves, Dose,  1 grain. 

Extract  of  Stramonium, ,,  4 to  J grain. 

Tincture  of  Stramonium, ,,  10  to  20  drops. 

Stramonium,  belladonna,  and  henbane  cannot 
be  distinguished  in  their  effects  from  one  an- 
other when  given  in  corresponding  doses,  as  is 
to  be  ex])ected,  since  their  active  principles  are 


COMMON'  POISONOUS  PLANTS. 


Plate  XIII 


CO.MMOW  or  BLACK  HENBANE.  COMMON  WOLF’S  BANE  or  MONK’S  HOOD  BLACK  HELLEBORE  or  CHRISTMAS  ROSE. 

( Hyosayaimis  Niger  i (Acoriitum  Napellus.  • Helleborus  NigerJ 


Medicines.] 


TOBACCO. 


901 


practically  identical.  Stramonium,  like  bella- 
donna, })roduces  dryness  of  the  throat,  dilatation 
of  the  ])upils  of  the  eye,  delirium,  and,  in  poison- 
ous doses,  convulsions  and  death.  It  is  specially 
employed  to  relieve  spasm  of  the  respiratory 
organ.s,  and  its  main  use  is  for  asthma,  for 
which  the  leaves  are  smoked  like  tobacco  (p. 
273).  About  15  grains  of  dried  leaves  may  be 
smoked  at  once,  or  half  that  quantity  of  the 
fibres  of  the  dried  root  mixed  with  sage-leaves 
or  tobacco,  in  a pipe  or  cigarette;  or  tobacco 
steeped  in  a strong  decoction  of  stramonium 
may  be  used,  or  cigars  similarly  treated.  Opium 
is  the  antidote  to  poisoning  by  this  drug,  and 
especially  morphia  given  by  injection  under  the 
skin.  In  one  case  15  grains  of  hydrochlorate 
of  morphia  were  required,  given  hy  the  mouth, 
before  the  patient  was  out  of  danger. 

Tobacco. — The  tobacco  plant  {Nicotiana 
tabacum)  belongs  to  the  same  order  as  bella- 
donna, henbane,  and  stramonium.  It  is  indigen- 
ous to  tropical  America.  It  is  an  annual  plant  4 
to  6 feet  in  height,  with  a stout  heavy  stem,  with 
numerous  dull-green  leaves,  those  near  the  root 
being  often  2 feet  long  and  4 or  5 inches  broad. 
The  flowers  are  rose-coloured,  funnel-shaped, 
with  united  petals  5-pointed.  The  fruit  is  a 
capsule  containing  numerous  small  kidney - 
shaped  seeds.  The  plant  was  brought,  it  is 
believed,  from  Virginia.  The  generic  name 
‘‘Nicotiana,”  was  bestowed  on  it  in  honour  of 
.Jean  Nicot,  ambassador  of  Francis  II.  in  Por- 
tugai,  “who  brought  some  tobacco  from  Lisbon 
and  presented  it  to  Catherine  de  Medicis,  as  an 
herb  possessing  valuable  properties;  hence  also 
it  has  been  termed  queen’s  herb.  By  some 
persons  the  name  tobacco  is  said  to  have  been 
given  to  the  plant  by  the  Spaniards,  who  took  it 
from  Tobaco,  a province  of  Yucatan,  where  they 
first  found  it  and  learned  its  use;  others  derive 
it  from  the  island  of  Tobago;  but  Humboldt 
asserts  that  the  woi’d  tobacco  (tabacco),  like 
the  w'ord  savannah,  maize,  cacique,  maguey 
(agave),  and  manatee,  belongs  to  the  ancient 
language  of  Hayti,  or  Saint  Domingo;  and  that 
it  does  not  properly  denote  the  herb,  but  the 
tube  through  which  the  smoke  is  inhaled.”  The 
same  authority  asserts  that  Europe  received  the 
first  tobacco-seeds  from  Yucatan  in  1559,  and 
that  its  cultivation  in  Europe  preceded  that  of 
the  potato  by  120  or  140  yeans.  When  Ealeigh 
brought  it  to  England  in  1586,  it  was  already 
largely  cultivated  in  Portugal. 

When  tobacco  is  burned  it  yields  about  14  to 
18'5  per  cent  of  ash,  consisting  of  salts  of  pot- 
ash, lime,  and  ammonia.  It  contains  besides 


albumin,  gum,  resin,  extractiv’^es,  and  a poAver- 
ful  principle  nicotine,  and  a volatile  oil  nico- 
tianin.  Nicotine  is  a colourless,  oily-looking 
fluid,  with  an  irritating  tobacco-like  odour  and 
an  acrid  taste,  and  was  discovered  by  Posselt 
and  Eeimann  in  1828.  Of  this  active  principle 
dried  tobacco-leaves  contain  from  2 to  8 and 
occasionally  as  high  as  11  per  cent.  This  is 
])resent  in  all  parts  of  the  plant  and  is  present 
also  in  tobacco  - smoke.  But  it  would  appear 
that  by  the  buniing  process  much,  if  not  all,  of 
the  nicotine  disappears  and  other  compounds 
are  formed,  whose  character  varies  according  as 
the  air  has  a more  or  less  free  access  to  the 
burning  tobacco.  When  burned  in  a pipe  a 
substance  called  pyridine  is  chiefly  formed,  but 
when  bux’ned  in  cigars  another  substance  is 
formed  called  collidine,  which  is  far  less  active 
than  pyridine.  In  the  United  States  an  oil 
of  tobacco  is  prepared  by  dry  distillation  of 
coarsely -powdered  tobacco,  a wine  of  tobacco 
by  exhausting  120  grains  of  tobacco  with  4 
ounces  of  sherry,  and  an  ointment  made  of  an 
aqueous  extract  of  \ oz.  of  tobacco  and  8 oz.  lard; 
an  enema  of  tobacco  is  made  with  20  grains  of 
tobacco  infused  in  8 oz.  boiling  water  for  half 
an  hour.  It  used  to  be  employed  to  produce  de- 
pression and  relaxation  in  strangulated  hernia, 
and  in  dislocation,  the  great  muscular  depression 
permitting  easy  reduction  of  the  dislocation,  and 
also  for  obstinate  constipation  and  retention  of 
urine;  but  chloroform  has  taken  its  place  in 
the  former  circumstances,  and  other  substances 
in  the  latter.  Tobacco  acts  as  an  irritant  to 
stomach  and  bowels,  producing  copious  flow  of 
saliva,  sickness,  vomiting,  colic,  and  purging. 
Smoking  may  produce  like  effects,  the  use  of 
snuff,  or  the  application  of  the  leaf  to  the  skin. 
That  is  why  tobacco  is  found  to  relax  the 
bowels,  while  at  the  same  time,  by  producing  a 
catarrhal  condition,  it  may  give  rise  to  indiges- 
tion. The  effect  of  nicotine  on  the  heart  is  to 
slow  it  at  first ; the  beat  is  then  quickened  and 
finally  becomes  slow  and  weak,  while  the  face 
is  pale,  and  a tendency  to  faint  arises.  Small 
doses  first  slightly  excite  the  nervous  system; 
larger  ones  cause  depression,  ending  in  great 
muscular  tremulousness,  convulsions  and  para- 
lysis ; and  death  is  caused  by  paralj'^sis  of  the 
respiratory  muscles. 

Tobacco  used  to  be  employed  for  itch,  but  the 
risk  of  poisoning  was  considerable;  the  smoke 
was  used  for  asthma  and  the  enema  to  produce 
muscular  weakness.  It  is  not  now  emjDloyed 
for  such  purposes.  As  to  the  effects  of  tobacco- 
smoking, they  are  both  mildly  stimulating  and 
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soothing  to  the  nervous  system,  and  in  modera- 
tion tobacco-smoking  cannot  be  said  to  be  in- 
jurious to  many  people,  though  some  are  so 
susceptible  to  its  influence  that  the  smallest 
amount  is  positively  injurious.  On  the  other 
hand  excessive  tobacco-smoking  is  undoubtedly 
on  the  increase,  and  its  evil  effects  are  perfectly 
recognizable  and  well  marked.  Apart  from 
furred  tongue,  dryness  and  irritability  of  the 
throat,  there  is  a bad  effect  on  the  stomach 
and  heart.  Irritable  dyspepsia  arises,  indi- 
gestion with  severe  heart-burn  is  common,  and 
palpitation  of  the  heart  of  a particular  kind 
(smoker’s  heart).  This  disappears  if  smoking 
is  given  up  for  a time.  One  of  the  effects  of 
excess  in  tobacco  which  is  most  familiar  to  the 
author  is  dimness  of  vision,  due  to  an  effect 
upon  the  nervous  structures  of  the  eye,  which 
is  called  tobacco  amblyopia  or  tobacco  blind- 
ness, In  the  author’s  expeidence  it  is  very  com- 
mon when  a smoker  consumes  between  3 and  4 
ounces  of  tobacco  per  week.  Of  coui’se  many 
escape,  it  is  indeed  only  the  comparatively  few 
that  go  to  excess  who  suffer  Horn  loss  of  sight, 
yet  one  never  can  tell  what  smoker  to  excess 
will  escape  and  who  will  be  caught.  The  author 
has  not  found  such  tobacco  blindness  arising  if 
the  smoker  restricted  his  supply  to  2 oz,  per 
week,  though  the  digestive  and  heart  symptoms 
may  arise  from  even  less.  The  only  remedy 
for  such  a state  of  things  is  remorselessly  and 
resolutely  to  cut  off  the  tobacco. 

An  emetic,  followed  by  stimulants,  is  the 
appropriate  treatment  for  poisoning  by  tobacco. 

Indian  Hemp,  the  flowering  tops  of  the 
female  plant  of  Cannabis  saliva,  grown  in  the 
East  Indies,  which  are  pressed  together  in 
masses  and  held  so  by  the  resin  adhering  to  the 
fresh  tops.  One  form  of  it  used  in  India  is 
called  by  the  Arabs  hashish,  by  the  Indians 
bhang  or  siddhi;  the  form  sent  to  market  is 
called  gunjah  or  ganga  and  guaza;  while  to 
the  resin  itself,  which  may  be  scraped  off  the 
tops,  the  name  charas  or  churrus  is  given. 
Indian  hemp  contains  a resin  called  cannabin 
and  a volatile  oil,  cannaben. 

Its  preparations  are: — 

Extract  of  Indian  Hemp, Dose,  I to  1 grain. 

Tincture  of  Indian  Hemp, ,,  5 to  10  drop.s. 

Indian  hemp  produces  a species  of  intoxica- 
tion, in  which  the  person’s  ideas  of  the  natural 
relations  of  things  become  perverted.  The 
patient  may,  in  his  disordered  imagination,  pass 
through  the  experience  of  days  and  weeks  all 
in  a few  minutes;  his  own  personality  may  be- 
come of  enormously  increased  importance;  faint 


whispers  seem  to  his  ear  tones  of  thunder;  and 
all  sorts  of  fantastic  pictures  apj^ear  to  his  mind. 
With  different  individuals,  however,  various 
effects  may  arise.  Some  may  be  made  only 
drowsy  and  depressed.  Sleep  and  stupor  follow 
the  intoxication,  pain  and  sjmsm  being  dimin- 
ished. Coffee  and  tobacco  increase  the  effects  of 
the  drug.  In  an  instance,  occurringin  the  author’s 
experience,  the  jDerson,  who  had  taken  of  his  own 
accord  j grain  of  extinct  in  pill  for  headache, 
felt  no  particular  effects  till  1^  hours  after, 
when,  having  taken  dinner,  he  sat  down  to 
enjoy  a cigar.  The  tobacco  quickened  the  in- 
fluence of  the  drug,  and  when  seen  the  person 
was  walking  up  and  down  his  room  without 
cessation,  evidently  suffering  from  acute  depres- 
sion. He  complained  of  a great  feeling  of 
anxiety,  and  intense  restlessness  which  would 
not  permit  him  to  stop  his  walk  for  an  instant. 
At  the  same  time  his  limbs  felt  like  lead,  but 
he  walked  without  difficulty  or  unsteadiness. 
Every  now  and  again  a 'svave  of  depression 
would  pass  over  him,  during  which,  though 
spoken  to,  he  would  not  utter  a word.  Shorfly 
that  would  pass  off,  and  then  he  would  talk 
freely  describing  his  sensations,  until  another 
wave  of  depression  would  suddenly  cause  his 
tongue  to  cease  though  his  feet  kept  their  rest- 
less pacing  to  and  fro.  Of  course,  at  no  time 
was  he  in  danger.  Someone  had  advised  him 
to  take  an  emetic  of  mustard  and  water,  and  of 
that  he  took  two  tumblersful,  but  without 
effect,  the  drug  having  so  quieted  the  stomach. 
Hot  stimulants  would  have  been  a more  appro- 
priate remedy.  Indian  hemp  is  used  to  relieve 
pain  and  to  j)rocure  sleep,  when  opium  is  likely 
to  disagree.  It  is  in  cases  of  painful  monthly 
illness,  and  in  recurring  sick  headache,  that  it 
has  been  specially  used.  It  has  been  lauded  in 
the  treatment  of  tetanus — lock-jaw.  In  India 
it  is  often  used  by  being  smoked  in  a pipe. 

Calabar  Bean,  ordeal  bean,  the  seed  of  the 
Physostigma  venenosum,  a woody  climber  some- 
what resembling  the  Spanish  bean  or  scailet 
runner,  growing  near  the  mouths  of  the  Niger 
and  Old  Calabar  river  in  Western  Africa.  It 
contains  an  active  principle,  called  physostig- 
min,  or  more  commonly  eserin.  Its  jn-epara- 
tions  ai’e  as  follows: — 

Powdered  Calabar  Bean, Dose,  1 grain. 

Extract  of  Calabar  Bean, ,,  to  ^ grain. 

Tincture  of  Calabar  Bean,....  ,,  10  drops. 

Eserin, „ -gis  to  grain. 

Calabar  bean  acts  chiefly  upon  the  spinal 
cord,  the  excitability  of  which  it  greatly  reduces 
and  in  large  doses  abolishes.  The  result  is  a 
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loss  of  power  ov’^er  voluntary  movements,  and 
diminished  sensibility  of  the  skin.  Besides 
these  symptoms  there  are  intense  prostration, 
pallor,  weak  pulse,  shortness  of  breatli,  and 
marked  contraction  of  the  pupil  of  the  eye. 
Consciousness  is  not  impaired;  sickness,  vomit- 
ing, diarrhoea,  and  much  perspiration  may  oc- 
cur. Poisonous  doses  cause  death  by  paralysis 
of  breathing.  One  of  the  chief  uses  of  the  drug 
is  in  tetanus  (lock-jaw,  p.  126),  for  which  it  has 
been  shown  to  be  one  of  the  most  useful  drugs. 
It  is  recommended  to  be  given  in  doses  of  ^ 
grain  of  extract  every  quarter  of  an  hour  till 
the  spasms  cease;  the  action  of  the  drug  should 
be  maintained  till  the  tendency  to  recurrence 
of  the  spasm  ceases.  Another  chief  use  of  the 
drus:  is  in  the  form  of  a solution  of  eserin. 


dropped  into  the  eye  to  contract  the  pupil. 
For  this  purpose  it  is  used  in  glaucoma  (see  p. 
375),  though  an  operation  is  the  chief  treatment 
of  tliis  affection.  The  drug  also  is  antagonistic 
to  belladonna,  in  poisoning  by  which  it  could  be 
used;  and,  of  course,  belladonna,  or  its  active 
principle  atropia,  would  be  an  a])propriate 
remedy  in  poisoning  from  Calabar  bean,  coffee 
and  other  stimulants  being  also  given. 

Hemlock,  the  Poison  or  Spotted  Hemlock, 
or  Conium  maciilatum  (Plate  XI.),  a plant  of 
the  natural  order  Umbelliferm,  which  grows 
wild  in  Britain.  The  leaves  are  gathered  when 
the  fruit  begins  to  form,  and  the  full-grown 
fruit  is  also  gathered  and  dried  for  use  in  medi- 
cine. Both  leaves  and  fruit  contain  an  active 
principle,  conia.  Its  preparations  are: — 


Powdered  Hemlock  Leaf, Dose,  2 to  8 grains. 

Green  Extract  of  Hemlock, ,,  2 to  6 ,, 

Alcoholic  Extract  of  Hemlock, ,,  2 grains. 

Fluid  Extract  of  Hemlock  (American), ,,  15  drops. 

Compound  Pill  of  Hemlock, ,,  5 to  10  grains. 

Juice  of  Hemlock  (expressed  from  the  fresh  leaves  with 

added  spirit), ,,  30  drops  to  2 tea-spoonfuls. 

Tincture  of  Hemlock  (made /ro»i  the  fruit), ,,  20  drops  to  1 tea-spoonful. 

Vapour  of  Hemlock  (see  p.  885). 


The  chief  action  of  hemlock  is  upon  the  nerve- 
endings  in  the  voluntary  muscles,  which  they 
paralyse,  so  that  weakness  of  the  legs  and  a 
staggering  gait,  ending  in  complete  loss  of  power, 
are  the  chief  symptoms  of  large  doses.  Sensa- 
tion is  not  affected,  nor  the  mental  functions. 
The  eyelids  fall,  the  pupils  dilate,  the  hands  and 
feet  are  cold,  speech  is  slow  and  difficult,  and 
the  voice  hoarse  by  i-elaxation  of  muscles;  and 
in  fatal  doses  death  is  caused  by  paralysis  of 
breathing,  and  is  sometimes  accompanied  by 
convulsions.  Its  chief  use  is  for  the  relief  of 
cough  as  vapour,  and  for  St.  Vitus’  dance. 

The  treatment  of  poisoning  by  conium  is  an 
emetic,  hot  stimulants,  and  the  external  appli- 
cation of  heat. 

The  Lesser  Hemlock,  Fool’s  Parsley 

{^thusa  cynapium,  Plate  XI.),  was  supposed  to 
be  a poisonous  plant,  but  recent  investigations 
have  shown  it  not  to  be  in  any  degree  poison- 
ous, the  error  having  arisen  from  its  strong 
resemblance  to  conium. 


Curare,  Woorare,  Ui’ari,  the  South  American 
arrow-poison,  is  a mixture  of  various  substances, 
the  chief  of  which  is  a variety  of  Strychnos.  Its 
chief  effect  is  to  paralyse  the  nerve-endings  in 
muscle,  in  large  doses  the  sensory  nerves  also, 
and  later  the  spinal  marrow.  Great  relaxation 
of  the  muscle  is,  therefore,  produced,  the  eyelids 
sharing  in  the  paralysis  so  that  the  eyes  cannot 
be  opened,  and  there  is  complete  loss  of  power 
over  the  body,  death  occurring  by  paralysis  of 
breathing.  The  poison  is  rapidly  removed  from 
the  body  by  the  kidneys,  and  if  breathing  be 
artifically  maintained  recovery  is  likely  to  occur. 
The  drug  has  been  used  chieflv  in  the  treatment 
of  spasmodic  diseases,  such  as  lock-jaw,  hydro- 
phobia, e])ilepsy,  St.  Vitus’  dance.  In  hydro- 
phobia and  tetanus  it  has  been  given  by  injec- 
tion under  the  skin,  watery  solu- 

tion. 

Yellow  Jasmine,  the  dried  root-stock  and 
rootlets  of  Gelsemium  $empervirens,  from  which 
the  following  preparations  are  made: — 


Alcoholic  Extract  of  Gelsemium, Dose,  ^ to  2 grains. 

Fluid  Extract  of  Gelsemium  (Ameriean), „ 5 to  20  drops. 

Tineture  of  Gelsemium  (British  Formula), ,,  5 to  20  ,, 

Tincture  of  Gelsemium  (Ameriean  Formula), ,,  ^ to  2 tea-s]-»oonfuls. 


This  is  a drug  which  produces  blunting  of  gene- 
ral sensibility,  and  in  large  doses  languor,  dizzi- 
ness, impaired  sight,  drooping  eyelids,  muscular 
relaxation,  feeble  irregular  pulse,  and  death 


through  arrest  of  breathing.  It  has  been  much 
used  in  America  and  for  many  diseases.  That 
in  which  undoubted  benefit  has  been  obtained 
from  it  is  neuralgia  of  the  face,  specially  that 
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clue  to  cold  or  rheumatism.  It  is  a drug  about 
whicli  much  care  needs  to  be  exercised,  small 
doses  often  producing  alarming  symptoms. 
Numerous  cases  of  death  from  its  use  have  been 
recorded  in  America.  Morphia,  injected  under 
the  skin,  is  said  to  be  the  proper  remedy,  after 
the  stomach  has  been  emptied  by  an  emetic. 
Stimulants,  ammonia,  coffee,  and  whisky  should 
be  freely  administered,  and  heat  applied  to  the 
body. 

Cocaine,  the  acting  principle  of  Cuca  or  Coca, 
described  at  p.  663.  Its  preparations  are  as 
follows: — 


DOSE. 

Coca  Wine, a wane-glassful. 

Liquid  Extract  of  Coca,  1 to  4 tea-spoonfuls. 

Fluid  Extract  of  Coca  (American),  J to  2 ,, 

Extract  of  the  Green  Coca  Leaves,  5 to  15  grains. 
Cocaine, i to  ^ grain. 


Tlie  effects  of  coca  have  been  described  on  p. 
663.  The  wine  and  liquid  extracts  ai’e  used  for 
their  tonic  and  stimulating  effects,  in  fatigue, 
and  to  produce  sleep.  The  active  principle, 
cocaine,  when  applied  to  the  skin  or  mucous 
membrane,  destroys  sensibility  for  a time.  Ap- 
plied to  the  tongue  or  mouth  and  throat  it 
completely  blunts  the  sensibility,  so  that  taste 
cannot  be  felt.  A drop  or  two  of  a 4 per  cent 
solution  let  fall  into  the  eye  abolishes  sensation, 
so  that  simple  operations  can  be  performed 
without  pain.  Injected  into  the  gum  round  a 
tooth  it  will  so  lower  the  sensibility  that  the 
tooth  can  be  extracted  without  pain.  It  is  for 
such  purposes  it  is  chiefly  employed.  It  can 
produce  poisonous  effects  in  too  large  doses. 
Large  doses  cause  a feeling  of  fulness  in  the 
head,  great  restlessness,  giddiness,  headache, 
and  even  delirium;  and  death  results  from 
stoppage  of  breathing.  Stimulants  are  the 
appropriate  remedy. 


Among  other  remedies  for  nerve  pain  are 
Antipyrin,  noted  on  p.  821,  and  Phenaeetin. 
The  latter  drug  is  like  the  former  used  to  reduce 
temperature  in  fevers,  being  given  in  doses  of  8 
grains.  Both  relieve  pain,  and  are  valuable  in 
nervous  headache  and  neuralgia. 

Drugs  which  Procure  Sleep. 

Drugs  which  procure  sleep  are  called  hyp- 
notics (Greek  hupnos,  sleep),  or  soporifics  (Latin 
sopor,  sleep,  and  facia,  I make),  terms  applied  to 
remedies  which  calm  and  soothe  the  nervous 
system  so  that  sleep  naturally  ensues,  without  | 
being  absolutely  compelled,  as  it  were.  The  | 
drugs  which  act  much  more  strongly  and 


compel  sleep,  which  is  then  of  the  nature  of  a 
stupor,  are  called  narcotics,  from  Greek  narke, 
deep  sleep.  One  and  the  same  drug  may  be 
used  in  both  ways,  that  is  to  say,  a small  dose 
of  the  drug  may  be  suflicient  to  procure  sleep 
simply  by  so  relieving  pain  or  restlessness  that 
sleep  is  not  prevented;  while  it  may  also  be 
given  in  a large  dose  to  produce  a narcotic 
effect.  Such  a drug  is  opium  with  its  prepara- 
tions. When  a person  is  under  its  full  influence, 
vigorous  and,  in  ordinary  circumstances,  painful 
impressions  may  be  made  upoip  his  body  with- 
out producing  the  slightest  response.  It  has 
been  already  sufficiently  described  on  p.  897. 

Chloral  Hydrate  is  formed  by  passing 
chlorine  gas  through  absolute  alcohol.  It  was 
discovered  by  Liebig  in  1832.  It  is  in  the  form 
of  colourless  crystals  of  a peculiarly  pungent 
smell  and  taste. 

DOSE. 

Chloral  Hydrate,  5 to  20  grain.s. 

Syrup  of  Chloral  Hydrate, ^ to  2 tea-spoonfuls. 

(10  grains  in  each  tea-spoonful.) 

Actions  and  Use. — Chloral  hydrate  is  an 
ii’ritant  to  the  skin,  has  a hot  burning  taste, 
and  applied  to  a raw  surface  acts  as  a powerful 
irritant.  A solution  of  5 gi'ains  to  an  ounce  of 
water  acts  as  an  antiseptic,  preventing  decom- 
position. When  it  is  given  internally  in  doses 
of  20  grains  or  thereby  it  quickly  induces  sleep, 
of  a natural  and  refreshing  character,  the  awak- 
ing from  which  is  unattended  by  the  headache, 
sickness,  confusion,  or  feeling  of  stupidity  that 
usually  follows  sleep  procured  by  opium.  In 
larger  doses  the  sleep  is  deeper  and  more  pro- 
longed; the  person  can  with  difficulty  be  awak- 
ened from  it;  pain  is  abolished;  bi’eathing 
becomes  slow  and  shallow;  and  the  pulse,  quick- 
ened at  first,  is  afterwards  slowed ; the  pupils 
are  much  contaicted ; and  there  is  complete 
muscular  relaxation.  This  last  effect,  with  the 
abolition  of  pain,  is  due  to  the  action  of  the  drug 
upon  the  spinal  marrow.  The  result  of  poisonous 
doses  is  a great  fall  in  bodily  heat  and  paralysis 
of  the  heart.  In  animals  death  by  chloral 
poisoning  has  been  prevented  by  means  which 
maintain  the  bodily  heat,  and  the  treatment  of 
chloral  poisoning  consists  in  the  use  of  warm 
blankets,  hot  bottles,  hot  stimulants  such  as  hot 
coffee,  hot  toddy,  &c.  The  taste  for  chloral 
hydrate  is  apt  to  grow  upon  one  so  that  its  use 
cannot  readily  be  given  up.  When  taken  habit- 
ually, it  is  apt  to  produce  irritability  of  the 
stomach,  nervous  irritability  also,  and  skin  erup- 
tions. With  constant  use  larger  doses  require 
to  be  taken ; and  persons  who  are  accustomed 
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to  its  use  are  very  apt  some  day,  owing  to  their 
familiai’ity  with  the  drug,  to  take  an  overdose, 
a very  slight  increase  of  an  accustomed  dose 
being  sometimes  sufficient  to  cause  death. 
Chloral  hydrate  is  chiefly  used  to  procure  sleep, 
when  it  is  difficult  to  obtain  owing  to  nervous 
excitement,  as  the  result  of  overstrain  or  worry, 
in  feverish  diseases,  and  in  conditions  of  delirium 
and  insanity,  and  specially  in  delirium  tremens. 
It  is  not  nearly  so  useful  for  the  relief  of  pain. 
No  drug  can  comj^are  with  opium  for  such  a 
purpose;  and  it  is  useless  to  use  it  for  neuralgia. 
It  is  useful  in  convulsions,  and  may  be  used  in 
cases  of  convulsions  in  children,  to  whom  in 
proper  doses  it  may  be  given  with  comparative 
safety,  while  opium  is  for  them  a most  dangerous 
drug.  The  dose  of  chloral  for  children  is  1 grain 
for  each  year  of  the  child’s  age.  It  is  beneficial 
in  sea-sickness.  It  is  the  antidote  to  poisoning 
by  strychnine. 

Chloral  with  Camphor,  or  Camphorated 
Chloral,  is  a mixture  of  equal  parts  of  chloral 
hydrate  and  camphor  rubbed  together  in  a 
mortal*.  It  is  a colourless  liquid  of  syrupy  con- 
sistence. It  is  used  for  painting  over  painful 
parts  in  neuralgia  and  rheumatism. 

Cpoton  Chloral  Hydrate,  or  Butyl  Chloral 
Hydrate,  is  a drug  which  acts  similarly  to  chloral 
hydrate.  It  is  made  by  passing  chlorine  gas 
through,  not  alcohol,  but  acetic  aldehyd.  Its 
dose  is  from  2 to  15  grains.  It  is  said  to  act 
less  quickly  and  surely  than  chloral  hydrate, 
but  to  depress  the  heart  less.  In  particular  it 
lowers  the  sensibility  of  nerves  of  the  skin, 
specially  of  the  sensory  nerve  of  the  face.  On 
this  account  it  has  been  recommended  for  neur- 
algia of  the  face,  and  tic  douloureux  along  with 
gelsemium  (p.  903);  and  it  has  proved  useful  in 
cases  of  nervous  headache  and  painful  monthly 
illness. 

Bromal  Hydrate  is  a drug  prepared  like 
chloral  hydrate,  the  vapour  of  bromine  being 
substituted  for  chlorine.  It  is  very  irritating, 
and  cannot  be  taken  internally  unless  largely 
diluted,  because  of  burning  in  the  throat,  and 
vomiting  and  diarrhcea  arising  owing  to  irrita- 
tion of  gullet,  stomach,  and  bowels.  It  is  poison- 
ous in  smaller  doses  than  chloral,  and  there 
is  no  good  reason  why  it  should  be  used  at  all. 

Bromides  of  Potassium,  Sodium,  and 
Ammonium. — These  are  salts  of  bromine  with 
potash,  sodium,  and  ammonium.  Bromine  is  one 
of  the  elements,  a brownish-red  liquid,  readily 
converted  into  vapour,  orange-red  in  colour,  and 
intensely  irritating  to  throat  and  eyes.  It  is 
obtained  from  sea -water.  The  bromides  of 


potash,  soda,  and  ammonia  ai*e  all  used  for  their 
soothing  efiects  upon  the  nervous  system.  They 
diminish  the  excitability  of  all  sensory  nerves, 
acting  also  upon  the  spinal  cox’d  and  bi*ain. 
The  activity  of  the  bi’ain  they  greatly  lessen, 
and  are  specially  valuable  on  this  account  in 
getting  rid  of  sleeplessness  due  to  restlessness 
and  excitement.  In  such  cases  a dose  of  10  to 
15  grains,  taken  a shoi-t  time  before  going  to  bed, 
may  be  enough  to  quiet  down  the  brain  suffi- 
ciently to  cause  natui’al  sleep.  They  are  pai*- 
ticulai*ly  useful  in  delii’ium  tremens,  and  may 
for  this  be  combined  with  chloral  hydrate.  The 
bi'omide  of  potassium  is  the  most  common  drug 
for  convulsive  diseases,  such  as  epilepsy  and 
child-crowing.  It  relieves  sickness  in  pregnancy; 
and  the  delusions  that  occasionally  ti’ouble  preg- 
nant women  in  the  later  months  ai*e  commonly 
removed  by  it.  With  prolonged  use  of  the 
bromides  a condition  called  bromism  arises, 
one  of  whose  symptoms  is  an  eruption  of  pus- 
tules, specially  on  the  face,  as  well  as  unsteady 
gait,  impaii’ed  memox’y,  and  other  symptoms  of 
dulled  mental  powei*.  Bi’omide  of  sodium  has 
the  same  uses  as  the  bi’omide  of  potassium,  but 
is  less  depressing;  of  the  bromide  of  ammonium 
the  same  may  be  said.  It  is  commonly  used 
with  belladonna  for  whooping-cough.  The  gi'eat 
advantage  of  the  bi’omides  is  safety  in  theii* 
administx’ation.  They  are  most  valuable  in 
children’s  diseases,  for  which  they  need  never 
be  given  in  less  than  5-gi’aiix  doses.  In  convul- 
sions they  are  the  invariable  remedy,  and  they 
may  be  given  at  times  when  childi'en  are  apt  to 
be  peculiarly  restless  and  ii*ritable,  such  as  the 
period  of  teething.  At  the  same  time,  while 
they  ai*e  thxis  safe,  they  ai*e  never  to  be  given 
indiscriminately  and  for  the  mere  sake  of  saving 
mother  or  nui’se  some  little  trouble  by  inducing 
sleep  in  the  child. 

Monobromated  Camphor  is  a compound  of 
camphor  and  bi’omine,  which  pi’oduces  sleep 
like  the  bi’omides.  It  has  been  recommended 
for  that  purpose  in  nervous  sleeplessi?ess,  in  St. 
Vitus’  dance,  and  in  hysteria,  and  it  has  been 
ixsed  ixx  epilepsy.  Its  dose  is  2 to  10  grains, 
and  it  is  given  in  pill. 

Paraldehyd. — Aldehyd  is  formed  by  the  oxi- 
dation of  alcohol,  a stage  before  the  production 
of  acetic  acid,  into  which  pui*e  aldehyd  readily 
passes.  Paraldehyd  is  obtained  from  aldehyd 
by  treatment  with  dilute  suljxhuric  or  niti'ic 
acid.  It  is  at  ordinaiy  temperatui'es  a colour- 
less liquid,  but  becomes  crystallized  if  cooled 
below  50°  Fahrenheit.  It  has  a peculiar  ethe- 
real odour.  Given  in  doses  varying  from  15  to 
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60  drops,  it  produces  sleep  for  several  hours 
leaving  behind  no  headache,  digestive  disturb- 
ance, or  other  unpleasant  symptom.  It  does 
not  depress  the  heart.  It  increases  the  How  of 
urine,  but  has  no  eflfect  on  the  skin.  It  is  in 
sleeplessness,  both  that  due  to  nervous  condi- 
tions, and  that  due  to  acute  disease,  and  in 
mania  and  delirium,  particularly  delirium  from 
drink,  that  it  is  most  serviceable.  It  may  be 
given  in  30-drop  doses,  repeated  thrice,  at  in- 
tervals of  half  an  hour,  if  required.  If  it  fails 
then  to  act  it  need  not  be  continued. 

Urethane,  or  Ethyl  Carbamate,  is  another 
recent  remedy  for  sleeplessness,  which,  while  pro- 
ducing the  tranquil  effects  of  chloral  hydrate, 
has  none  of  its  depressing  effects  upon  the 
heart  and  respiration.  It  quiets  the  brain  ex- 
cited by  worry  or  overwork,  and  puts  it  in  a 
condition  for  natural  sleep.  Its  dose  is  4 to  8 
grains,  repeated  every  half  hour,  for  4 or  5 
times,  till  sleep  is  obtained,  or  15  to  30  grains 
given  in  one  dose ; but  it  is  best  given  in  small 
doses  frequently  repeated,  as  vomiting  is  apt  to 
occur  after  a large  dose.  It  is  said  to  be  an 
antidote  to  strychnia  poisoning. 

Sulphonyl  is  the  most  recent  of  all  drugs  for 
the  production  of  sleep.  It  was  prepared  by 
Piofessor  E.  Baumann,  of  the  University  of 
Freiburg,  and  described  by  him  in  1888.  In 
doses  of  from  16  to  60  grains,  it  produces  in 
from  ^ to  2 hours  a quiet  natural  sleep,  from 
which  the  patient  awakens  refreshed  in  from  5 
to  8 hours,  W'ithout  any  feeling  that  would  sug- 
gest that  the  sleep  had  been  anything  but  na- 
tural. It  is  free  from  the  disagreeable  effects 
of  opium,  and  the  heart-weakening  produced 
by  chloral.  In  simple  sleeplessness,  in  the 
sleeplessness  of  fevers,  in  sleeplessness  in  luna- 
tics, &c.,  it  may  be  given  with  good  results  and 
without  fear.  The  author  has,  from  his  own 
experience,  formed  a high  opinion  of  its  value. 
He  finds  15  grains,  given  at  bed-time,  to  be 
generally  successful  in  obtaining  an  uninter- 
rupted sleep  for  fully  8 hours,  with  no  subse- 
quent bad  effects.  In  his  opinion  it  is  far  su- 
perior to  urethane  and  paraldehyd,  from  which 
he  failed  to  get  any  very  satisfactory  results  in 
the  limited  number  of  cases  in  which  he  em- 
ployed them,  while  suljdional  yielded  immedi-  ! 
ate  benefit.  I 

ChloPalamid  is  another  of  the  newer  re- 
medies.  It  is  obtained  from  chloral  hydrate. 

It  occurs  in  colourless  crystals  with  a faintly 
bitter  taste.  Its  use  is  advocated  in  sleepless- 
ness, in  the  cour.se  of  nervous  and  heart  affec- 
tions, and  enteric  fever.  It  is  given  in  20-crain 
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doses  ill  a little  spirit  and  water,  or  in  a slightly 
acid  solution. 

Chlorobrom  is  a mixture  of  chloralamid  and 
bromide  of  potassium,  of  each  30  grains  in  one 
ounce  of  water.  The  dose  is  one  table-spoonful 
in  watei.  It  is  I’ecommended  in  sleeplessness, 
specially  of  nervous  origin.  It  is  highly  praised 
as  a preventive  of  sea-sickness.  A table-spoon- 
ful should  be  taken  on  going  on  board  ship,  and 
the  person  should  at  once  go  to  his  berth  and 
lie  down.  In  an  hour  a second  similar  dose 
may  be  taken,  and  in  another  hour  a third  dose 
if  necessary. 

Drugs  which  Destroy  Consciousness: 
Anaesthetics. 

We  have  already  noted  in  this  section  several 
drugs  which,  locally  applied,  relieve  pain  by  les- 
sening sensibility,  such  as  cocaine,  which  are, 
theiefoie,  lightly  enough  called  local  anaesthe- 
tics. But  in  the  following  paragraphs  we  must 
consider  a number  of  drugs  which  produce  a 
diminution  of  sensibility  all  over  the  body,  and 
not  merely  at  one  part.  Then  we  have  seen 
that  ojiium,  chloral  hydrate,  Indian  hemp,  &c., 
diminish  sensibility  and  relieve  paiu,  and  are 
capable  of  producing  an  anaesthetic  influence, 
and  abolishing  consciousness.  They  do  this, 
however,  as  their  final  effect,  the  loss  of  con- 
sciousness coming  as  the  crowning  effect  of  a 
large  dose,  and  such  doses  as  are  attended  by 
dangerous  weakening  of  the  heart  and  breath- 
ing before  the  loss  of  consciousne.ss  is  obtained. 
Ihe  drugs  we  are  about  to  consider,  on  the 
other  hand,  suspend  consciousness  almost  to 
begin  with,  only  later  and  with  continued  ad- 
ministration acting  injuriously  upon  the  nerve- 
legidating  apparatus  of  heart  and  breathing. 

heie,  then,  it  is  a question  first  and  foremost 
of  abolishing  consciousness  for  the  removal  of 
pain,  or  preparatory  to  the  performance  of  a 
painful  operation,  the.se  manifestly  are  the 
drugs  to  be  employed.  The  chief  of  them  are 
chloroform  and  ether. 

Chloroform  is  obtained  from  alcohol  by  the 
action  of  chlorinated  lime,  the  production  of 
chloral  being  one  of  the  stages  in  the  ])rocess. 

It  is  a compound  of  carbon,  hydrogen,  and 
chlorine,  one  combining  weight  of  each  of  the 
foi’mer  to  three  combining  weights  of  the  lat- 
ter; and  it  is  repre.sented  by  the  formula 
CirC;!,.  It  is  a limj)id  colourle.ss  liquid,  of  an 
agreeable  ethereal  smell,  and  with  a sweet  hot 
taste.  It  mixes  readily  with  spirit,  olive-oil,  and 
tui  pen  tine,  but  requires  much  water  for  solution. 

Its  dose  and  preparations  are  as  follows:— 
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DOSE. 

Chlorof ^ 

Chloroform  Water  (1  of  chloroform,  200  of  water), ^ to  2 fluid  ounces. 

Spirit  of  Chloroform-Chloric  Ether, 10  to  60  drops. 

Compound  Tincture  of  Chloroform, 10  to  60  ,, 

(Chloroform  2,  spirit  8,  compound  tincture  of  cardamoms  10-.) 

Chlorofoi-m  Mixture  (American), 1 to  2 table-spoonfuls. 

(Chloroform  8,  camphor  2,  fresh  yolk  of  egg  10,  water  80.) 


Liniment  of  Chloroform  (equal  parts  of  chloroform  and  liniment  of  camphor).  For  external  use. 


Actions  and  Uses.— Chloroform  has  two  dif- 
ferent effects  when  applied  to  the  skin,  accord- 
intr  as  the  skin  is  covered  over  when  the 

O 

chloroform  has  been  put  on  or  left  uncovered. 
In  the  latter  case  it  quickly  evaporates,  cools 
the  skin,  diminishes  sensibility,  and  reduces 
pain ; in  the  former  case  it  acts  as  an  irritant, 
reddens  the  skin,  producing  heat  and  pain  and 
even  blistering,  but  ends  by  diminishing  tlie 
sensibility  of  the  part.  It  is,  therefore,  used 
in  various  circumstances  as  a liniment  for  neur- 
algia, lumbago,  and  for  application  to  a pain- 
ful tooth,  &c.  When  taken  by  the  mouth  it 
produces  a hot  burning  sensation  in  the  mouth, 
gullet,  and  stomach ; and,  when  it  reaches  the 
stomach,  acts  in  the  first  instance  as  a stimulant, 
expelling  wind  and  relieving  griping.  For  this 
pui’pose  the  compound  tincture  or  the  mixture 
of  the  American  Pharmacopeia  is  the  most 
useful  preparation.  In  lax’ge  doses  it  will  irri- 
tate the  stomach  and  bowels,  causing  at  first 
pain,  vomiting,  and  purging,but,when  absorbed 
into  the  blood,  it  will,  by  diminishing  sensibility, 
cause  the  pain  to  cease;  and  if  the  dose  has 
been  large  enough  will  cause  unconsciousness. 
Apart  from  its  use  as  a liniment  and  for  flatu- 
lence, it  is  given  directly  for  its  effects  upon 
consciousness ; and  for  that  purpose  is  given  as 
vapour.  The  person  to  wliom  it  is  to  be  ad- 
ministered lies  upon  a bed  or  couch,  all  tight 
articles  of  clothing,  especially  about  the  neck 
and  waist,  being  removed;  the  chloroform  is 
dropped  upon  a folded  towel,  which  is  held 
above  the  mouth  and  nostrils,  not  touching  them, 
a space  being  between  the  face  and  the  towel, 
so  that  air  readily  passes  in  to  be  inhaled.  It 
is  not  thus  jnire  vapour  of  chloroform  that  is 
inhaled.  Vei’y  far  from  that  is  desired.  In- 
deed, the  vapour  of  the  chloroform  is,  when  un- 
diluted, irritating  to  the  air-passages  just  at 
first,  and  could  not  be  respired.  When  a 
patient  is  being  put  under  chloroform,  if  the 
towel  be  held  too  close  to  the  mouth  so  that 
the  vapour  is  too  strong,  arrest  of  breathing 
and  spasmodic  cough  are  produced  from  the 
irritating  effects.  The  air,  therefore,  requires 
to  be  charged  with  only  a small  percentage  of 
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chloroform  vapoux’,  aixd  this  being  iixhaled  grad- 
xxally  blxxixts  the  sensibility  of  the  x’espixvatox’y 
passages,  so  that  sooxx  a stx’onger  charge  can  be 
inhaled,  and  the  towel  can  be  gradually  ap- 
px’oached.  Indeed,  thx’oughout  the  whole  pro- 
cedure of  the  administration  of  chloroform, 
success  and  freedoixi  fx’om  daxxger  depexid  upoxx 
the  px'oportion  which  the  pure  atmospheric  air 
and  the  vapour  of  chlox’oform  iixhaled  hold  to 
one  another,  excess  of  the  chlox’oform  vapour 
tending  to  the  production  of  symptoms  of 
poisoning  by  arrest  of  bx-eathing  or  stoppage 
of  the  heart,  while  if  the  chlox’oform  is  px’operly 
administered  unconsciousness  can  be  maintained 
for  prolonged  pei’iods  without  danger.  When 
chloroform  is  inhaled  thus  the  fix’st  eflFects  ax'e 
stimulating  to  the  brain.  It  is  the  bx’ain  that 
is  at  the  vex'y  outset  affected.  Noises  ax'e  heax’d 
in  the  ears,  feeling  and  imagination  are  exalted. 
Thereafter  excitement  becomes  pronounced,  and 
the  patient  begins  to  talk  loudly  and  I'apidly 
or  to  sing,  while  gesticulation  and  often  violent 
struggling  ensues,  till  the  chloroform  begins  to 
act  more  powerfully,  when  the  muscles  become 
weakened,  the  movements  are  irx’egulax’,  feeble, 
and  easily  contx’olled,  and  complete  relaxation 
results.  At  this  period  there  is  complete  un- 
consciousness. Some  amount  of  voluntax’y  power 
mayx’eraain,  so  that  the  reflex  stai’ting  of  a limb 
might  occux',  if  a painful  impx’essioxx  were  made 
upon  it.  But  with  a little  longer  inhalation 
this  too  ceases,  and  now  any  opex’atioxx  can  be 
undertaken  without  the  slightest  impx’ession 
being  pi’oduced  on  the  patient.  The  nerve 
centres  which  control  the  breathing  and  the 
action  of  the  heart  are  in  full  activity.  In  the 
previous  stage  both  are  highly  stimulated,  so 
that  the  pulse  is  quick,  very  quick,  and  the 
breathing  is  also  mox’e  x’apid.  But  as  the  chlo- 
x’oform acts  the  speed  diminishes,  till,  when  the 
appropriate  time  for  opex’ation  is  reached,  the 
pulse  should  be  strong,  full,  steady,  and  at  a 
usual  x’ate  of  x'apidity,  and  the  bx’eathing  is 
regular  and  deep.  Indeed,  one  accustomed  to 
administer  chlox’ofox’m  can  gauge  by  the  pulse 
the  proper  axnount  to  administex’.  If  the  ad- 
ministi’ation  be  continued  beyond  the  stage  now 
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reached,  paralj^sis  of  the  heart  and  breathing 
^\ould  aiise,  the  lieai’t  beating  feebly  and  irre- 
gularly, or  suddenly  ceasing  altogether,  and 
breathing  becoming  irregular  and  feeble  or 
arrested.  Therefore,  as  soon  as  the  proper 
stage  has  been  reached,  the  inhalation  is  sus- 
pended by  removal  of  the  cloth  from  the  neigh- 
bourhood of  the  face,  and  the  patient  breathes 
pure  air.  As  soon  as  a return  to  consciousness 
is  indicated  by  some  slight  movement,  the  in- 
halation is  resumed,  and  so  on.  Chloroform 
thus  acts  upon  the  highest  nerve  centres  first, 
abolishing  control,  then  arresting  all  the  mental 
functions,  subsequently  destroying  sensibility 
and  power  of  motion,  and  only,  last  of  all,  para- 
lysing the  nerve  functions  which  preside  over 
the  cii  dilation  and  breathing.  IVJany  people 
take  chloroform  with  perfect  quietness,  and 
without  making  the  least  sound  or  struggle 
from  beginning  to  end  of  its  administratiom'" 
Death  by  chloroform  is  most  commonly  due 
to  stoppage  of  breathing.  It  is  to  be  met  by 
all  measures  which  stimulate  the  breathing- 
slapping  the  chest  with  towels  wet  with  cold 
water,  artificial  respiration,  &c,,  care  being  taken 
that  abundance  of  pure  air  is  being  driven  on  to 
the  patient  from  open  windows,  &c.  Breathing 
may  stop  because  of  mechanical  obstruction  by 
the  falling  back  of  the  tongue.  This  is  met  by 
pulling  the  chin  forwards  by  the  fingers  hooked 
under  it,  and  by  catching  the  tongue  and  pull- 
ing it  forwards.  If  the  heart  stop  suddenly,  in- 
dicated by  pallor  of  lips  and  face,  the  patient’s 
hea.d  should  be  quickly  lowered,  friction  and 
hot  sponges  used  over  the  heart,  and  artificial 
respiration  carried  on.  Sickness  is  frequent 
during  the  administration  of  chloroform,  and  is 
best  avoided  by  the  patient  having  no  solid  food 
for  several  hours  before  administration ; a cup 
of  beef-tea  two  or  three  hours  before  is  valuable. 
After  the  administration  the  patient  should  be 
kept  lying  flat  and  quiet  for  two  hours  before 
any  food  is  given,  which  may  then  be  cold  beef- 
tea,  jellies,  &c.  After  twelve  hours,  ordinary 
food,  if  otherwise  suitable,  is  returned  to. 

Chlorofor  m must  never  be  given  by  any  un- 
skilled person;  and  it  would  be  the  height  of 
folly  for  a patient  to  attempt  to  administer  it 
to  himself. 

Chloroform  is  given  not  only  for  the  produc- 
tion of  unconsciousness  to  permit  of  surgical 
operations,  but  also  for  the  relief  of  jrain  such 
as  accompanies  the  passage  of  a calculus  or  gall 
stone,  for  the  arrest  of  convulsions  in  either 
adults  or  children,  and  in  child-bearing.  In 
the  latter  case  it  is  not  necessary  to  push  the 
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administration  so  far  as  for  surgical  operation, 
unless  the  employment  of  instrumental  means 
of  delivery  is  required. 

It  is  generally  supposed  that  any  affection  of 
the  heart  would  be  an  indication  against  the 
administration  of  chloroform.  This  is  not  so. 
It  suggests,  of  course,  the  necessity  of  great  care 
in  its  administration.  But  if  any  heart  affection 
exists,  the  incomplete  administration  of  chloro- 
form during  an  operation  would  be  attended 
by  more  I’isk  than  its  complete  administration. 
The  necessity  exists,  in  such  cases,  of  guarding 
the  heart  from  shock,  and  this  is  best  done  by 
producing  complete  anaesthesia.  Many  of  the 
deaths  during  chloroform  inhalation  have  ap- 
parently occurred  because  enough  had  not  been 
given,  and  the  impression  made  by  the  opera- 
tion upon  sensory  nerves  had  by  reflex  action 
caused  sudden  arrest  of  the  heart. 

Ethep.  Sulphuric  ether  is  prepared  from 
alcohol  by  distillation  with  sulphuric  acid.  It 
is  a compound  of  carbon,  hydi'ogen,  and  oxygen, 
and  has  the  formula  C4H10O.  It  is  a colourless, 
very  volatile  liquid;  and  highly  inflammable. 

20  to  tiO  drops. 

Spirit  of  Ether  (Hoffmann’s  Anodyne),  30  to  60 

Ether  evaporates  with  great  rapidity,  and  it 
is,  on  that  account,  applied  to  the  skin  as  a 
spray  either  to  relieve  pain  by  its  cooling  effect, 
or  by  freezing  the  part  to  permit  of  incisions 
being  made  without  causing  pain.  As  with 
chloroform,  if  it  be  applied  under  cover  it  red- 
dens and  blisters  the  skin.  It  is  used,  like 
chloroform,  specially  in  the  form  of  spirit  of 
ether,  as  a stimulant  to  the  stomach  to  expel 
wind  and  relieve  spasm.  At  the  same  time  it 
stimulates  the  heart,  and  is  employed  in  palpi- 
tation, faintness,  and  depression  because  of  its 
rapid  action.  In  hysterical  flatulence  it  is  very 
useful,  and  in  spasmodic  cough  and  asthma. 
Ether  is  employed  in  exactly  the  same  way  as 
chloroform  to  abolish  consciousness  and  permit 
surgical  operations.  It  has  advantages  over 
chloroform  for  this  purpose,  but  disadvantages 
also  attend  its  use.  It  has  been  shown  to  have 
a much  less  paralysing  influence  on  the  heart 
than  chloroform,  and  death  from  heart  failure 
is  a much  less  likely  occurrence  under  the  ad- 
ministration of  ether  than  cldoroform.  It  is, 
therefore,  a safer  anmsthetic.  But  the  stimu- 
lating effects  of  ether  are  more  prolonged  than 
those  of  chloroform.  It  takes  a much  longer 
time  to  induce  complete  insensibility;  there  is 
much  more  struggling  and  violence;  and  more 
irritation  of  the  air-passages  with  the  vapour. 
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so  that  even  a catarrh  may  be  brought  on  by 
its  use.  The  inflammability  of  ethei  lendeis  it 
necessary  to  be  on  guard  against  a light  being 
brought  near  when  it  is  in  use.  The  risks  of 
chloroform  and  the  disadvantages  of  ether  are 
both  largely  diminished  by  putting  the  j)atient 
under  chloroform  till  insensibility  is  produced, 
and  then  substituting  ether  to  maintain  the 
condition. 

Nitrous  Oxide,  or  Laughing’  Gas,  is  a colour- 
less odourless  gas,  made  by  heating  nitrate  of 
ammonia.  It  is  a compound  of  nitrogen  and 
oxygen,  and  its  chemical  formula  is  NgO.  In 
ordinary  circumstances  it  is  a gas,  but  under 
pressure  it  is  condensed  to  a liquid,  and  kept 
in  strong  iron  bottles,  whence  it  is  allowed  to 
escape  for  use  into  a gasometer.  It  must  be 
inhaled  pure  without  any  admixture  of  air. 
When  so  inhaled  it  takes  the  place  of  oxygen 
in  the  blood,  converts  the  arterial  into  venous 
blood,  and  as  a I’esult  a condition,  so  far  as  the 
blood  is  concerned,  resembling  suffocation  arises. 
The  face  becomes  livid  and  bloated,  and  the 
breathing  stertorous,  and  muscular  twitchings 
begin  to  occur.  These  effects  will  be  produced 
after  about  1 minute’s  inhalation.  The  person 
is  at  this  time  comjiletely  unconscious,  and 
minor  operations,  such  as  extraction  of  a tooth, 
&c.,  can  be  performed  without  pain.  If  the  in- 
halation be  stopped  at  this  stage,  recovery  takes 
place,  and  in  from  to  1 minute  all  the  symp- 
toms named  will  have  disappeared  and  natural 
breathing  be  fully  restored.  If  the  inhalation 
were  carried  beyond  this  stage,  the  action  of 
the  heart  and  of  breathing  would  be  arrested. 
After  the  immediate  effects  have  passed  away, 
the  patient  usually  feels  some  degree  of  exhila- 
ration, and  his  laughter  is  readily  excited.  If 
this  gas  be  inhaled  mixed  with  air,  or  if  after 
the  pure  gas  has  been  inhaled  for  a little,  and 
before  it  has  had  time  to  produce  unconscious- 
ness it  be  stopped  and  air  inspired,  a high 
degree  of  mental  excitement  is  produced;  the 
patient  exhibits  an  uncontrollable  desire  to 
laugh,  dance,  gesticulate;  and  sometimes  the 
excitement  ends  with  a fit  of  pugnacity.  But 
this  series  of  phenomena,  on  account  of  which 


the  gas  was  called  “laughing  gas”,  only  occurs 
when  the  gas  is  jiot  administered  2)ure,  without 
admixture  of  air. 

Bichloride  of  Methylene  is  obtained  from 
chloroform  by  the  action  of  nascent  hydx’ogen. 
Its  formula  is  CH^Clg,  that  of  chloroform  is 
CHCI3.  So  that  one  atom  of  chlorine  (Cl)  has 
been  removed  from  chloroform,  and  for  it  has 
been  substituted  one  atom  of  hydrogen  (H). 
It  is  a colourless  volatile  liquid,  resembling 
chloroform  in  smell.  It  acts  very  much  like 
chloroform,  though  it  is  attended  with  le.ss  risk. 
It  has  not,  however,  come  to  be  very  widely 
used  in  surgical  practice. 

Bichloride  of  Ethylene,  or  Bichloride  of 
Ethidene,  is  another  anxesthetic  which  for  its 
safety  has  been  recommended  as  a substitute 
for  chloroform.  Its  formula  is  CoH^Clg.  It  is 
a colourless  thin  oily  liquid,  with  a smell  like 
chlorofox’in. 

Bromide  of  Ethyl,  Hydrobromic  Ether,  is 
prepared  by  the  action  of  bromine  upon  alcohol 
in  the  presence  of  phosphorus.  Its  formula  is 
CgHgBr.  It  is  a colourless  volatile  liquid,  of 
strolig  ethei’eal  odour  and  sweet  taste.  It  is  said 
to  be  an  agreeable  and  rapid  amesthetic,  its 
effects  passing  off  more  quickly  than  those  of 
chloroform,  and  sickness  being  less  common 
with  it.  Its  advocates  have  pronounced  it  safer 
than  chloroform,  though  death  has  hapj^ened 
under  its  administration. 

Iodide  of  Ethyl,  Hydriodic  Ether,  is  a simi- 
lar preparation,  iodine  being  substituted  for 
bromine,  and  it  also  acts  as  a general  anes- 
thetic. Its  chief  use  is  for  spasmodic  attacks, 
specially  for  spasmodic  asthma.  It  is  put  up 
in  small  glass  capsules,  each  containing  5 di’ops, 
the  capsule  being  encased  in  cotton  wool  and 
silk.  When  the  attack  comes  on  the  capsule  is 
crushed  between  finger  and  thumb,  and  the 
vapour  inhaled  through  the  wool. 

Tetpaehloride  of  Carbon  (CCI4),  a colour- 
less thin  oily  liquid  of  aromatic  smell.  It  pro- 
duces great  weakness  of  the  heart,  and  is  not 
used  for  general  anaesthesia.  It  has  been  used 
as  an  inhalation  to  relieve  hay-fever  and  neur- 
algic pains. 


910 


ANTISEPTICS. 


[Sect.  IX 


Section  IX.— REMEDIES  FOR  EXTERNAL  APPLICATION. 

Antiseptics : 

Catholic  Acid;  Sulphocarholate  of  Soda  atid  Zinc;  Resorcin; 

Boracic  Acid  and  Boroglyceride; 

Permanganate  of  Potash— Condfs  Fluid ; 

Iodoform;  Perchloride  of  Mercury— The  Comparative  Value  of  Various  Disinfectants; 
Eucalyptus  Oil;  Terebene;  Thymol;  Menthol;  Sanitas; 

Chlorine  Gas; 

Burnett’s  Disinfecting  Fluia 
Remedies  which  Cause  Redness  and  Blister: 

d/itsterd— Its  Uses  as  Poultice,  Footbath,  and  Emetic; 

Turpentine;  Ammonia  Liniment; 

Cantharides  (Spanish-fly). 

Stimulating  Liniments,  Washes,  and  Ointments: 

Red  Wash;  Lotions  of  Zinc;  <fec. ; 

Ointments  of  Boracic  and  Carbolic  Acids,  Creasote,  Mercury,  Iodine,  Iodoform,  and  Tar; 
Blue,  Red,  Yellow,  and  White  Precipitate  Ointments,  Resinous  and  Sidphur  Oint- 
ments, Chrisina  Sulphur,  and  Zinc  Ointment. 

Applications  for  Bleeding — Styptic  or  Astringent  Applications; 

Borax  and  Alum,  Catechu,  and  Oak  Bark; 

Ilazeline  and  Matico. 

Soothing  Liniments,  Washes,  and  Ointments: 

Applications  of  Opium  and  Belladonna; 

Aconite;  Carron  Oil; 

Veratria;  Conium;  Gall;  Aeetate  of  Lead; 

Glycerine. 


Antiseptics. 

Antiseptics  (Greek  anti,  against,  and  sepein, 
to  rot)  are  substances  which  arrest  putrefaction 
or  decomposition.  This  they  effect  by  prevent- 
ing the  development  of  the  minute  organisms 
on  which  such  decompositions  depend.  All  this 
has  been  fully  explained  at  the  beginning  of 
Section  XII.,  Part  I.,  p.  384.  They  are  re- 
quired for  external  use  to  prevent  putrefaction 
occurring  in  wound.s,  and  they  are  also  em- 
ployed to  cleanse  instruments,  to  wash  the 
hands,  &c.,  in  order  to  prevent  the  conveyance 
of  infective  material  from  one  person  to  an- 
other. It  has  been  pointed  out  on  p.  395,  that 
while  certain  substances  only  prevent  the  de- 
velopment of  such  organisms,  other  substances 
absolutely  destroy  them,  and  that  this  latter 
process  is  true  disinfection.  Disregarding,  how- 
ever, such  fine  distinctions,  we  shall  note  in 
these  paragraphs  all  the  various  substances  em- 
ployed for  sucli  pfirposes. 

Carbolic  Acid,  Phenic  Acid,  Phenol,  or  Phe- 
nylic  Alcohol,  is  an  acid  obtained  from  coal-tar 
by  fractional  distillation  and  purification.  When 
I>ure  it  is  in  colourless  needle-shaped  crystals; 
and  on  the  addition  of  6 per  cent  of  water  it 
becomes  and  remains  liquid.  Its  varieties  as 
sold  are  as  follows: — 

No.  1 Carbolic  Acid  i.s  pure  acid,  and  is  obtained  in 
crystals,  or  with  6 per  cent  water  as  a liquid.  One 


part  makes  a clear  solution  with  14  of  water,  and 
is  best  adapted  for  surgical  or  medical  use. 

No.  2 Carbolic  Acid  may  be  obtained  as  crystals  or 
liquid.  It  makes  a clear  solution  with  20  parts  of 
water,  is  suited  for  surgical  purposes  and  for  the 
sick-room.  1 oz.  in  2 pints  of  water  may  be  used 
for  sprinkling  about. 

No.  4 Carbolic  Acid  consists  of  20  per  cent  carbolic 
acid  and  80  i^er  cent  cresylic  acid,  and  is  used  for 
disinfecting  purposes,  for  drains,  sinks,  &c.,  for 
which  it  may  be  used  of  a strength  of  1 oz.  to 
2 Joints  hot  water. 

No.  5 Carbolic  Acid  is  a liquid  adapted  for  stables, 
dust-bins,  &c. 

The  preparations  of  carbolic  acid  are  as  fol- 
lows:— 

Glycerine  of  Carbolic  Acid — Carbolic  acid  1 oz.,  gly- 
cerine 4 ozs. 

Carbolic  Acid  Ointment— Carbolic  acid  1,  soft  i^araffin 
12,  hard  paraffin  6. 

Carbolic  Acid  Lotion — Carbolic  acid  1,  water  19,  or 
upwards. 

Carbolic  Oil — Crystals  of  carbolic  acid  1,  olive-oil  9. 
Vapour  of  Carbolic  Acid — 20  drops  of  No.  1 liquid  acid 
in  a pint  of  water  at  140°  F. 

Spray  of  Carbolic  Acid — 3 drops  of  No.  1 liquid  acid 
in  1 oz.  of  water. 

Carbolic  acid  is  a true  disinfectant  as  well  as 
an  antiseptic.  In  weak  solutions  it  simjdy  pre- 
vents the  growth  of  organisms  in  sti’onger 
solutions  it  destroys  them.  One  part  in  40  of 
water  is  the  strength  usually  employed  for  wash- 
ing hands,  and  as  a lotion  for  wounds.  When 
it  is  applied,  full  strength,  to  the  skin  it  produces 
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a white  stain  by  destroying  the  immediate  sur- 
face, and  it  greatly  diminishes  the  sensibility  of 
the  part.  It  is  frequently  used  of  this  strength 
to  destroy  foul  ulcers,  and  as  a paint  for  the 
throat  in  diphtheritic  ulceration,  and  to  apply 
to  the  skin  in  ringworm  and  other  diseases  de- 
j^endent  upon  low  forms  of  life,  while  the  oint- 
ment is  iised  to  relieve  itching  diseases  of  the 
skin.  The  strong  acid  applied  to  the  cavity  of 
a tooth  is  one  of  the  speediest  remedies  for 
toothache.  It  is  best  applied  by  a small  fine 
camel-hair  pencil,  the  hair  being  cut  short.  The 
cavity  is  brushed  out  several  times  with  the 
brush  soaked  in  the  acid,  the  mouth  being  fre- 
quently rinsed  with  lukewarm  water  to  remove 
excess  of  acid  without  burning  the  tongue  and 
gums.  The  acid  in  weak  solutions  (1  to  40, 
or  1 to  30,  or  1 to  20)  is  employed  as  a stimu- 
lating wash.  Carbolic  acid  makes  an  excellent 
mouth  wash  along  with  tincture  of  myrrh  and 
borax  and  glycerine.  Take  ^ ounce  of  each, 
mix,  and  make  up  the  solution  to  5 ounces 
with  water.  A small  quantity  of  this,  say 
about  a tea-spoonful,  in  a wine-glassful  of  luke- 
warm water  makes  a most  excellent  mouth 
wash.  It  most  etfectively  removes  from  the 
mouth  the  smell  of  tobacco  smoke,  and  be- 
sides is  an  excellent  preservative  of  the  teeth 
and  gums.  In  the  form  of  the  vapour,  car- 
bolic acid  is  used  in  bronchitis  and  other  Inner 

o 

diseases  attended  by  foul  expectoration,  and 
1 part  mixed  with  3 of  creasote  may  be  used 
on  Coghill’s  inhaler,  as  desci’ibed  on  p.  882, 
in  consumption.  Common  cold,  beginning  in 
the  nostrils,  is  said  to  be  much  relieved  by  a 
douche  of  a solution  containing  3 drops  in  an 
ounce  of  water,  applied  to  the  nosti’ils  by  means 
of  a small  ear-syringe,  and  to  the  throat  as  a 
gargle.  It  is  even  taken  internally  in  cases 
of  stomach  disease  attended  by  fermentative 
changes,  being  given  in  from  1 to  3 drops  (No. 

I acid)  largely  diluted,  to  destroy  the  organisms 
causing  the  fermentation.  Taken  in  large  doses, 
or  ill  strong  solution,  it  produces  the  signs  of 
irritation  of  stomach  and  bowels,  vomitino-  and 
purging,  and  after  absorption  produces  collapse, 
delirium,  perhaps  convulsions,  and  death.  Gid- 
diness, headache,  lassitude,  and  unconsciousness 
also  attend  poisoning  by  the  acid.  Poi.soiious 
effects  may  arise  owing  to  absorption  from  a 
large  wound  covered  by  carbolic  acid  dressings. 
The  urine  acquires  a dark  and  even  black  colour 
from  such  absorption.  In  cases  of  poisoning  by 
swallowing  the  acid,  the  stomach  should  be 
emptied  by  means  of  the  stomach-pump  or  by 
emetias,  then  olive-oil  should  be  administered. 


and  thereafter  10-grain  doses  of  sulphate  of  soda 
to  aid  its  removal  from  the  blood. 

Sulphocarbolate  of  Soda,  and  Sulpho- 
earbolate  of  Zinc,  are  formed  from  sulphuric 
and  carbolic  acid,  with  soda  or  zinc,  as  the 
case  may  be.  The  former  is  given  internally  in 
10  to  15  grain  doses  to  prevent  fermentation  in 
the  stomach,  and  the  latter  is  used  in  solution, 
2 grains  to  1 ounce  of  water,  iis  a stimulating 
and  antisejJtic  dressing  for  wounds  with  dis- 
charge. 

Resorcin  is  a derivative  of  carbolic  acid.  It 
is  used  as  a dressing  for  wounds  and  sores  of  all 
kinds  in  solutions  vaiying  in  strength  from  1 
to  50  to  1 to  20  of  water.  It  has  been  used  in 
diphtheria  as  a paint  to  the  throat,  and  an  oint- 
ment made  with  ^ to  | oz.  vaseline,  applied  to 
the  face  every  4 hours  in  erysipelas,  is  said  to 
shorten  the  disease.  A 1 per  cent  solution  is  a 
useful  dressing  for  wounds.  It  is  given  inter- 
nally,  5 grains  wdth  syrup  of  oranges  and  well 
diluted,  to  prevent  fermentation  in  the  stomach. 
It  may  be  used  for  this  purpose  thrice  daily  be- 
fore meals.  It  produces  copious  perspiration 
and  has  been  employed  to  reduce  fever  of  all 
kinds. 

Creasote  is  a product  of  the  distillation  of 
wood-tar.  Its  dose  and  preparations  are  as  fol- 
lows:— Creasote — dose,  1 to  3 drops.  Vapour 
of  creasote  (creasote  80  di'ops,  light  carbonate 
of  magnesia  30  grains,  water  to  1 ounce),  a tea- 
spoonful  to  a pint  of  water  at  140°  F.  for 
inhalation.  Ci’easote  ointment,  60  drops  to  1 
ounce  simple  ointment.  Creasote  destroys  low 
organisms  and  is  employed  for  this  property. 
Thus  it  may  be  used  to  stop  toothache  in  a 
decayed  tooth,  as  carbolic  acid  is  used  (see  first 
col.).  It  is  used  in  chronic  bronchitis  and  in 
consumption  to  lessen  cough  and  spit,  either  as 
vapour,  or  dropped  on  the  lint  of  a Coghill  inhaler 
(see  p.  883),  or  it  may  be  administered  internally 
with  cod-liver  oil,  1 to  3 drops  to  each  dose  of 
the  oil.  The  ointment  may  be  employed  as  an 
antiseptic  dressing. 

Boracic  Acid,  or  Boric  Acid,  is  in  the  form 
of  coloui'less,  odourless  plates,  with  a slightly 
bitter  taste.  It  also  is  an  antiseptic  and  is  used 
for  wounds  and  sores  as  a lotion,  1 oz.  in  20 
of  hot  water,  or  as  an  ointment.  The  ointment 
may  be  made  of  boracic  acid  in  fine  powder  3 
ounces,  paraffin  melting  at  135°  5 ounces,  and 
vaseline  10  ounces,  and  is  an  excellent  healing 
application.  Boracic  acid  is  largely  used  for 
the  preservation  of  milk.  The  powdered  acid, 
mixed  with  starch,  is  a useful  dusting  powder 
for  infants;  and  the  powder  itself  sprinkled  in 
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the  socks  prevents  the  disagreeable  odonr  of 
sweating  feet. 

Boroglyceride  is  a patented  preparation 
made  by  heating  92  parts  of  glycerine  with  62 
paits  of  boracic  acid.  It  is  used  as  a preserva- 
tive of  meat,  fish,  milk,  being  used  in  solution 
for  that  purpose,  1 in  40  of  water.  It  is  also 
used  as  a surgical  dressing. 

Sulphurous  Acid,  a solution  of  sulphurous 
acid  gas  in  water,  is  a powerful  destroyer  of 
decomposing  material.  This  it  effects  by  remov- 
ing oxygen  from  the  organic  substance  and  thus 
destroying  it.  It  is  the  gas  which  is  liberated 
from  burning  sulphur,  which  is  employed  as  a 
disinfectant.  It  is  applied  as  a lotion,  1 oz.  to 
2 or  more  of  water  with  the  addition  of  a little 
glycei’iue,  to  ringworm,  thrush,  and  as  a spray 
in  sore-throat.  It  is  also  given  in  doses  varying 
from  a few  drops  to  a tea-spoonful,  well  diluted, 
in  cases  of  vomiting  dependent  upon  fermenta- 
tion in  the  stomach. 

Permang-anate  of  Potash  occurs  as  dark 
purple  cry.stals,  which  readily  dissolve  in  water 
to  a pink  solution.  It  is  a substance  which 
quickly  destroys  organic  matter  by  giving  off 
oxygen  which  unites  with  the  organic  substance. 
Condy’s  red  fluid  is  a solution  of  the  strength 
of  2 grains  to  the  ounce  of  water.  It  is  a 
powerful  disinfectant,  and  will  remove  the  smell 
from  foul  sores  and  destroy  any  foul  smell  on 
the  hands,  A few  grains  only  need  to  be 
dissolved  in  the  water  and  the  hands  well 
washed  with  it.  It  has  been  recommended  for 
internal  administration  in  cases  of  absence  of  the 
monthly  discharge,  being  given  in  pill,  2 or  3 
grains  in  each,  thi-ee  or  four  times  daily  for  some 
days  before  the  illness  is  due. 

1 part  of  Carbolic  Acid  in 
1 part  of  Boracic  Acid  in 
1 part  of  Chlorine  in  ... 

1 part  of  Eucalyptol  in  2,500 

1 part  of  Camphor  in 2,500 

1 part  of  Pei’manganate  of  Potash  in  3,000 
1 part  of  Oil  of  Clove.s  in  ...  ...  5,000 

1 part  of  Peppermint  Oil  in  ...  ...  33,000 

1 part  of  Thymol  in  80,000 

1 part  of  Corrosive  Sublimate  in  1,000,000 

The  enormous  superiority  of  this  antiseptic 
agent  over  every  other  in  its  destructive  power 
is,  therefore,  apparent.  One  grain  dissolved  in 
one  million  grains  of  water  still  exerts  its  anti- 
septic power;  and  if  the  strength  is  increased 
threefold  and  made  1 grain  in  300,000  the 
growth  of  the  organism  is  not  only  hindered 
but  totally  prevented!  One  grain  dissolved  in 
40  pounds  weight  of  water  is  1 in  300,000,  that 
is  in  round  numbers  1 grain  in  4 gallons  of  water. 


Permanganate  of  Soda  in  solution  is  also  used 
as  a disinfectant,  and  is  a green  solution. 

lodofOPm,  a compound  of  carbon  hydrogen 
and  iodine,  is  a powder  in  shining  lemon-yellow 
crystalline  scales,  with  a vei'y  powerful  and  dis- 
agreeable odour.  It  is  a strong  antiseptic,  but 
its  own  persistent  and  easily  perceived  odour 
renders  it  less  desirable  for  use.  The  smell  is 
covered  by  equal  parts  of  it  and  Tonquin  bean 
or  by  ground  coffee.  It  diminishes  the  sensibility 
of  the  part  to  which  it  is  ajjplied.  It  is  very 
useful  as  an  application  to  foul  sores,  or  to  sores 
or  wounds  about  the  anus.  It  may  be  dusted 
on  as  a powder,  or  applied  as  an  ointment,  1 in 
4 or  less  of  vaseline.  As  a snuff  it  is  useful  in 
common  cold  in  the  head.  Made  into  supposi- 
tories, 5 grains  in  each,  it  is  a most  useful  a])pli- 
cation  to  irritable  and  indeed  all  kinds  of  piles. 
It  is  occasionally  administered  internally,  h to  3 
grains  in  pill;  and  has  been  so  employed  with 
success  in  ulceration  of  the  stomach.  It  may  j^ro- 
duce  disagreeable  effects  on  the  nervous  system, 
sleeplessness,  headache,  irritability,  and  loss  of 
memory.  These  effects  are  said  to  be  lessened 
be  10-grain  doses  of  bicarbonate  of  soda  or  pot- 
ash every  hour. 

Perchloride  of  Mercury  Solution — Solu- 
tion of  Corrosive  Sublimate  (see  p.  824).  This 
is  one  of  the  most  powerful  of  known  anti- 
septics. Dr.  Koch  of  Berlin,  who  has  done 
more  than  anyone  else  in  the  way  of  systematic 
study  of  the  causes  of  putrefaction  and  decom- 
position and  the  circumstances  which  favour  or 
hinder  their  growth,  has  made  a series  of  com- 
parative experiments  with  the  organism  that  is 
the  cause  of  splenic  fever  (see  p.391),  and  various 
disinfectants.  He  found  that  a solution  of 
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It  is,  therefore,  very  extensively  used  as  a dis- 
infecting lotion  to  wounds,  as  a disinfecting 
uterine  injection  after  child-birth,  and  to  im- 
pregnate gauze,  lint,  cotton  wool,  prepared  as 
dressing  for  wounds.  The  strength  of  solution 
employed  for  disinfection  purposes  varies  from 
1 in  1.500  to  1 in  10,000.  One  grain  dissolved 
in  10  ounces  (^  pint)  of  water  makes  a solution 
a very  little  stronger  than  1 in  5000.  This  can 
be  used  for  disinfecting  hands,  for  uterine  in- 


...  1,250  parts  of  water  hindered  the  growth  of  the 

...  1,250  „ 

...  1,.500 
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jectiou  after  child-birth,  cai’e  being  taken  tliat 
it  runs  freely  from  the  passage  and  is  not  re- 
tained. The  author  is  accustomed  to  order  such 
a solution  in  cases  of  scarlet  fever  for  sponging 
the  patient’s  boily.  The  whole  body  is  sponged 
daily,  beginning  a few  days  before  the  skin  be- 
gins to  peel,  say  on  the  sixth  or  seventh  day  of 
the  fever,  throughout  the  whole  illness  till  all 
the  peeling  skin  has  been  removed,  that  is  to 
the  end  of  the  sixth  week.  After  the  sponging 
the  body  is  lightly  anointed  with  carbolic  or 
other  oil.  In  this  way  disinfection  is  achieved 
throughout  the  illness,  and  risk  of  the  spread 
of  the  disease  reduced  to  as  little  as  it  is  pos- 
sible. 

Eucalyptus. — The  Eucalyptus  globulus  or 
Bhie  Gum-tree,  of  the  natural  order  Myrtacese, 
belongs  to  Tasmania.  It  was  introduced  into 
Europe  in  1856^  and  has  since  been  planted  in 
the  southern  part  of  Eui’ope,  in  Northern  Africa, 
Southern  United  States,  and  California.  It  is 
a rapid  gi’ower,  and  attains  a height  of  200  feet. 
The  leaves  of  old  trees  have  a length  of  6 to  12 
inches,  and  have  a strong  camphoraceous  odour; 
and  they  yield  6 per  cent  of  a volatile  oil,  called 
oil  of  eucalyptus,  or  Eucalyptol.  To  eucalyptus 
the  power  of  curing  malaria  has  been  ascribed, 
and  the  tree  has  been  freely  planted  in  malari- 
ous districts  in  the  belief  that  it  desti’oys  malaria 
in  the  locality.  It  is  undoubtedly  a powerful 
antiseptic  and  disinfectant,  and  is  used  for  sur- 
gical dressings.  Internally  it  has  been  used  in 
blood-poisoning,  and  in  consumption,  bz’on- 
chitis  with  foul-smelling  expectoration,  and  in 
catarrhal  conditions  of  the  bladder.  It  may  be 
administered  in  doses  of  from  1 to  5 drops  made 
into  an  emulsion  with  gum  tragacanth  and  any 
flavouring  syrup.  It  is  removed  from  the  body 
by  the  lungs  and  kidneys,  and  may  thus  exert 
upon  them  a special  healing  influence.  A tinc- 
ture of  eucalyptus  leaves  may  be  made  by 
steeping  one  part  of  the  leaves  in  sufficient 
proof  spirit  to  produce  5 parts  of  tincture,  of 
which  the  dose  is  15  drops  to  2 tea-spoonfuls. 
This  is  a very  suitable  form  of  administration, 
and  in  lung  affections  may  be  added  to  cod-liver 
oil,  the  fishy  flavour  of  which  it  removes.  It 
may  be  used  for  inhalation  with  Coghill’s  in- 
haler (see  p.  883);  and  10  to  60  drops  of  a mix- 
ture of  equal  parts  of  the  oil  and  rectified  spirit 
are  used  as  an  inhalation  in  diphtheria. 

Terebene  is  prepared  from  oil  of  turpentine 
by  oxidation  with  sulphuric  acid.  It  is  used  for 
inhalation  as  eucaly|)tol,  and  is  also  given  inter- 
nally in  doses  of  5 to  20  drops,  chiefly  in  chronic 
bronchitis,  and  other  lung  .affections,  as  it  .acts 


as  a stimulant  to  the  mucous  membrane.  It 
is  sometimes  used  for  flatulent  distension  of  the 
stomach  when  the  cause  is  fermentative  changes 
in  the  food.  It  is  .a  powerful  antiseptic  and 
deodorant. 

Thymol  is  a crystalline  substance  obtained 
from  the  voLatile  oils  of  common  thyme  and 
other  plants.  It  is  a strong  antiseptic  (see  ]>. 
912)  and  disinfectant.  When  given  internally 
it  is  expelled  by  lungs  and  kidneys,  irritating 
their  lining  membrane.  It  is  used  in  surgery, 
and  is  also  employed  as  gargle  in  sore-throat, 
and  as  inhalation  in  lung  affections.  It  is  also 
employed  for  skin  diseases,  and  a tli}miol  soap 
is  prepared.  When  given  internally  the  dose 
is  ^ to  2 grains  and  upwards,  taken  in  pill  with 
soap  or  in  oily  solution. 

Thymol  Lotion — for  antiseptic  purposes  and  disinfect- 
ant for  sick-room,  1 part  thymol  in  800  warm  water. 
Thymol  Ointment — 5 to  30  grains  to  1 oz.  vaseline. 
Thymol  Vapour — 6 grains  thymol,  1 drachm  rectified 
spirit,  3 grains  carbonate  of  magnesia,  water  to 
1 ounee.  A tea-spoonful  to  1 pint  of  water  at 
140°  F.  for  inhalation  in  catarrh  of  air-passages. 

Menthol,  Peppermint  Camphor,  a white 
crystalline  substance  distilled  from  the  fresh 
Mentha  arvensis  and  M.  inperita.  It  is  a strong 
antiseptic.  When  rubbed  on  the  skin  it  causes 
a burning  sensation,  replaced  by  a feeling  of 
intense  coldness  if  the  p.art  is  blown  upon.  It 
is  usually  sold  in  the  form  of  cones,  neuralgic 
cones,  for  rubbing  on  any  part  affected  with 
neuralgia,  or  the  forehead  for  headache,  &c. 
Liniment  of  menthol  is  made  with  3 parts  of 
menthol,  4 of  chloroform,  and  oliv'e-oil  to  16, 
and  is  used  for  lumbago,  neuralgia,  .and  sci.atica. 
Chinese  oil  of  peppermint,  called  Po-ho-yo,  Ja- 
panese Drops,  or  Gouttes  Japounaises,  is  sold  in 
small  bottles  for  the  relief  of  neuralgia.  It  con- 

t. ains  much  menthol,  from  which  it  deriv^es  its 
properties. 

Sanitas  is  a patent  prepai’ation,  derived  from 
turpentine,  which  owes  its  disinfectant  proper- 
ties to  ozonic  ether  or  peroxide  of  hydrogen. 

Chlopine  Gas  is  .a  greenish-yellow  gas,  with 
a suffoc.ating  odour.  It  is  the  active  .agent  in 
bleaching  powders,  and  is  contained  in  the  so- 
called  chloride  of  lime,  which  is,  j^roperly  speak- 
ing, chlorin.ated  lime.  This  chlorin.ated  lime  is 

u. sed  for  disinfecting  pi’operties,  as  it  gives  off 
chlorine  slowly  when  exj^osed  to  the  air.  The 
vapour  is  heavier  th.an  air,  and  in  order  to  per- 
meate an  apartment  ought  to  be  allowed  to  pa.ss 
off  ne.arer  the  roof  of  an  apartment  than  the 
floor,  for  then  it  will  sink  and  mix  with  the  air 

of  the  room.  The  dish  containing  the  chlorin- 
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ated  lime  should,  therefore,  be  placed  ou  a high 
shelf.  Another  method  of  obtaining  it  is  to  put 
a saucer  containing  salt,  binoxide  of  manganese, 
and  sulphuric  acid  on  a high  shelf;  chlorine  is 
evolved  from  the  mixture.  Another  way  is  to 
make  a strong  solution  of  chlorinated  lime,  dij) 
cloths  into  it,  and  hang  them  on  a line  stretched 
across  the  apartment  near  the  roof.  The  cloths, 
it  must  not  be  forgotten,  will  be  destroyed  by 
the  strong  solution.  Solutions  of  chlorinated 
lime  or  of  chlorinated  soda  are  em])loyed  to  dis- 
infect the  hands  or  to  disinfect  wounds  and 
ulcers. 

Burnett’s  (Sir  Wm.)  Disinfecting  Fluid  is 
a solution  of  chloride  of  zinc  of  specific  gravity  2. 

Remedies  which  Redden  and  Blister  the 

Skin. 

One  method  of  treating  diseases  continually 
employed  in  medicine  is  that  by  counter-irrita- 
tion. This  implies  that  when  one  part  of  the 
body  is  in  a disturbed  state,  subject  to  pain, 
to  threatened  inflammation,  &c.,  a neighbouring 
part  is  so  acted  on  as  to  markedly  irritate  it  and 
cause  a rush  of  blood  to  it.  That  is  to  say,  a 
tempoi’ary  inflammation  is  aroused  in  the  neigh- 
boiu’ing  part,  and  the  disordered  portion  is  in 
consequence  relieved.  The  blood  which  is  drawn 
to  the  place  that  is  the  seat  of  the  counter-irri- 
tation is  to  some  extent  withdrawn  from  the 
threatened  district.  Thus  when  a mustard  poul- 
tice is  applied  to  the  chest,  so  that  the  skin  is 
reddened,  the  deep  parts  are  relieved  to  the  ex- 
tent to  which  the  blood  attracted  to  the  surface 
has  come  from  the  deep  parts.  Not  only  is  the 
threatened  part  relieved  by  a diminished  blood- 
supply,  but  it  is  believed  that  the  irritation  by 
nervous  action  will  modify  its  activity  and  assist 
in  the  relief.  There  are  various  degrees  of  coun- 
ter-irritation. By  one  set  of  remedies  only  a 
temporary  redness  of  the  skin  is  produced. 
These  ai’e  called  rubefacients  (Latin  ruhrum, 
red,  and  facio,  I make),  and  include  hot  water 
and  hot  applications,  mustard,  ammonia,  cam- 
phor, vapour  of  chloroform,  ether,  turpentine, 
and  various  aromatic  substances.  The  next  de- 
gree of  counter-irritation  is  that  produced  by  a 
blister,  a vesicant  (Latin  vesica,  a blister);  they 
are  also  called  epispastics  (Greek  epi,  upon,  and 
spao,  I draw).  The  chief  of  these  is  Spanish- 
fly  or  cantharides.  Ammonia  when  long  ap- 
plied and  confined  acts  thus,  and  iodine  also. 
A third  degree  of  counter-irritation  is  ettected, 
when  the  remedy  produces  a crop  of  pustules, 
such  as  is  produced  by  croton-oil.  By  the  second 
and  third  degrees  not  only  is  a more  profound 


OF  MUSTARD. 

effect  produced  at  the  time,  but  it  lasts  much 
longer,  and  its  beneficial  effect  is  thus  main- 
tained without  further  trouble. 

Mustard. — There  are  two  varietiesof  mustard 
— white  and  black,  the  former  derived  from 
Brassica  (or  Sinapis)  alba,  and  the  latter  from 
Brassica  nigra  (p.  593). 

A mustard  poultice  is  prepared  by  mixing 
2^  ounces  of  mustard  with  2 or  3 ounces  luke- 
warm water.  Mix  a similar  quantity  of  linseed 
meal  with  half  a pint  of  boiling  water,  then  add 
the  mustard  mixture,  stirring  constantly.  Where 
a less  active  poultice  is  desired,'double  the  quan- 
tity of  linseed  meal  may  be  taken. 

Mustard  paper  is  cartridge  paper  spread 
with  mustard  mixed  with  a solution  of  gutta 
percha.  It  should  be  immersed  for  a few  seconds 
in  tej)id  water  before  being  applied,  and  should 
be  well  pressed  down  on  to  the  skin.  The  Eigol- 
lot’s  mustard  leaves  are  the  form  chiefly  used. 
They  act  with  great  rapidity,  reddening  the  skin 
with  intense  burning  pain  in  2 or  3 minutes. 
They  need  not  be  left  on  longer  than  10  to  15 
minutes,  anil  even  5 minutes  may  be  enough  if 
they  cannot  be  longer  borne.  In  cases  of  per- 
sons with  very  delicate  skin  a layer  or  two  of 
damped  muslin  may  be  placed  between  the  leaf 
and  the  skin  to  make  the  action  less  violent. 

A mustard  foot-bath  may  be  used  as  a gene- 
ral stimulant,  for  example,  at  the  commencement 
of  a common  cold.  In  such  a case  the  water 
should  be  as  hot  as  can  be  borne,  and  two  table- 
spoonfuls of  mustard  or  thereby  may  be  used. 
It  may  be  used  as  a derivative,  to  draw  blood 
from  the  head  in  head  affections  or  from  the 
lungs  in  chest  affections.  For  this  purpose  the 
water  should  be  only  lukewarm. 

A general  mustard  bath  is  sometimes  em- 
ployed. For  children  a table-spoonful  of  mus- 
tard should  be  added  to  the  bath  sufficiently 
large  for  the  child,  and  the  child  held  in  it  by 
the  nurse’s  arms  till  they  tingle.  It  is  used  in 
bronchitis,  and  in  the  fevers  with  rash  where  the 
eruption  has  not  been  well  developed  or  has 
faded  too  soon.  The  water  should  be  only  luke- 
warm. For  adults  a general  mustard  bath  would 
require  from  2 to  3 ounces  and  upwards  of  mus- 
tard. 

Mustard-oil  is  the  oil  distilled  from  the  seeds 
of  mustard  after  they  have  been  steejoed  with 
water.  It  is  used  as  a stimulating  liniment  and 
for  similar  ])m'poses  to  mustard  itself. 

Compound  Liniment  of  Mustard  is  made 
of  oil  of  mustard  1 drachm,  ethereal  extract  of 
mezereon  40  grains,  camphor  120  grains,  castor- 
oil  5 diachms,  and  rectified  spirit  32  drachms. 
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This  may  be  used  simply  as  a liniment,  or 
sprinkled  on  some  material  like  spongiopiline 
or  even  flannel,  and  applied  as  a mustaid  leaf 
would  be. 

The  Uses  of  Mustard.— Mustard  poultices 
are  employed  in  pleurisy,  inflammation  of  the 
lung,  bronchitis,  &c.,  to  withdi-aw  the  blood  from 
the  interior  of  the  chest.  For  these  purposes 
the  larger  tlie  poultice  the  better,  and  while  the 
risk  of  raising  a blister  is  to  be  carefully  avoided, 
the  skin  should  in  a short  time  be  made  quite 
red.  Tlie  effect  should  be  kept  up  for  a con- 
siderable period,  24  hours  or  more,  by  a judi- 
cious reapplication  of  the  poultice  at  appropriate 
intervals.  If  the  poultice  is  properly  made  and 
put  on  wai’in  enough  to  act  quickly  as  it  ought 
to  do,  two  or  three  poultices  in  the  24  hours 
ought  to  be  quite  sufficient.  A poultice  ought 
not  to  be  kept  on  longer  than  15  to  20  minutes 
at  a time.  If  it  is  properly  made  it  can  hardly 
be  borne  longer,  and  if  it  is  properly  made  a 
10-minutes’  application  ought  to  be  sufficient. 
Many  people  apply  poultices  and  no  redness  of 
skin  is  perceptible  after  even  an  hour.  This 
simply  means  that  the  mustai’d  has  not  been 
active,  either  because  it  is  bad  or  because  the 
essential  oil  has  been  driven  off  by  too  great 
heat,  or  from  some  defect  in  application.  A blis- 
ter produced  by  mustard  is  painful  and  slow  to 
heal,  and  always  to  be  avoided.  If  a blister  has 
been  produced  carron-oil  (p.  844)  is  to  be  applied, 
and  later  zinc  ointment. 

Vomiting  is  often  speedily  relieved  by  a mus- 
tard poultice  over  the  pit  of  tlie  stomach ; a 
mustard  poultice  applied  to  the  nape  of  the  neck 
will  often  remove  headache  vei’y  speedily;  and 
a mustard  poultice  or  leaf  applied  to  the  small 
of  the  back  is  very  effective  in  relieving  jiain  in 
that  region,  to  which  many  people  are  subject 
after  a fatiguing  day’s  work  or  excitement. 
Large  mustard  poultices  over  the  belly  are  re- 
quired in  pain  there,  specially  if  inflammatory 
mischief  is  threatened. 

A mustard  foot-bath  is  useful  in  common  cold 
(see  above)  in  relieving  headache,  in  procuring 
sleep,  to  remove  excess  of  blood  from  the  head, 
and  is  very  serviceable  in  cases  of  painful 
monthly  illness.  When  the  illness  is  arrested 
or  suppressed,  a mustard  sitz-bath,  each  day  dur- 
ing the  time  the  discharge  is  due,  is  of  value. 
Flying  mustard  poultices,  a large  mustard  poul- 
tice applied  for  a few  minutes,  here  and  there, 
on  different  parts  of  the  body,  on  the  chest, 
belly,  thighs,  &c.,  are  useful  as  a general  stimu- 
lant in  rousing  a person  suffering  from  opium- 
poisoning. 


For  hoarseness,  inflammation  of  the  windpipe 
or  larynx,  a mustard  poultice  ought  never  to  be 
applied  directly  over  the  front  of  the  throat. 
Owing  to  the  thinness  of  the  tissues  intervening 
between  the  surface  and  the  interior  of  the 
throat,  oidy  increase  of  swelling  and  a gi’eater 
degree  of  hoarseness  or  difliculty  of  breathing 
would  result  from  the  rush  of  blood  to  the 
part.  Particularly  is  this  the  case  in  children. 
Therefore  the  poultice  ought  always  to  be 
applied  lower  down,  at  the  root  of  the  neck 
or  the  upper  part  of  the  chest  in  front. 

A tea-spoonful  of  mustai’d  in  a tumblerful  of 
water  is  the  dose  for  emetic  purposes  (see  p. 
851). 

Turpentine  has  been  already  discussed  on  p. 
872.  It  is  lai'gely  used  as  a stimulating  appli- 
cation to  relieve  pain  and  inflammation  in  afiFec- 
tions  of  the  chest  and  bowels,  in  neuralgia, 
lumbago,  sciatica,  &c.  A good  method  of 
applying  it  is  to  sprinkle  the  turpentine  on  a 
piece  of  flannel,  sufficient  being  used  to  damp 
the  flannel.  This  is  applied  over  the  i^art  of  the 
skin  to  be  acted  on.  Above  this  is  put  a thick 
pad,  made  of  several  layers  of  flannel,  wrung 
out  of  water  as  hot  as  can  be  borne.  The 
whole  is  secured  by  a broad  bandage.  It  is  to 
be  kept  on  till  tlie  skin  is  quite  red,  but  short 
of  blistering,  and  it  will  blister  when  the  vapour 
is  confined  in  this  way,  if  it  be  kept  on  long 
enough.  The  part  may  then  be  dressed  with  a 
layer  of  cotton  wool  secured  by  a bandage,  or 
with  a sheet  of  lint  moistened  with  olive-oil. 

Ammonia  (see  p.  843),  the  spirits  of  harts- 
horn, is  employed  as  a counter-irritant  in  the 
same  way  as  mustard  or  blisters.  It  may  be 
applied  sprinkled  on  flannel  or  lint,  and  it  red- 
dens the  skin  in  a few  minutes,  when  it  should 
be  removed. 

Liniment  of  Ammonia,  “Hartshorn  and 
Oil,”  is  best  suited  for  this  purpose,  1 part 
of  hai'tshorn  and  3 of  olive -oil.  This  also  is 
applied  in  flannel  or  lint. 

The  strong  ammonia  may  be  employed  to 
pi’oduce  a blister  as  follows: — Cut  apiece  of  lint 
a little  longer  than  the  desired  blister.  On  this 
pad  pour  10  or  20  drops  of  the  strong  solution 
of  ammonia,  apply  to  the  skin  and  cover  with 
a good-sized  watch-glass.  In  a short  time,  when 
the  skin  has  become  quite  red,  the  lint  is  re- 
moved and  a poultice  applied,  whicli  raises  the 
blister  in  Horn  ten  minutes  to  half  an  hom\ 
It  is,  however,  not  quite  certain,  the  skin  of 
some  not  being  blistered  by  it.  Spanish-fly  is 
much  more  reliable,  and  for  the  mere  produc- 
tion of  redness  mustard  is  better. 
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The  liniment  is,  however,  an  admirable  stimu- 


lating liniment  for  painful  and  swollen  joints, 
for  stiff  joints,  for  rubbing  over  sprained  parts 
aftei  all  acute  pain  has  ceased,  and  for  similar 
purposes. 

Iodine  is  described  on  p.  825.  The  prepara- 
tions employed  for  external  application  are  the 
tincture,  the  liniment  (made  with  5 parts  of 
iodine,  2 of  iodide  of  potassium,  1 of  camphor, 
and  40  of  rectified  spirit),  and  the  ointment. 
Theie  is  also  a preparation  called  colourless 
iodine,  made  with  iodine  and  hyposulphite  of 
soda,  which  does  not  stain  the  skin.  If  the 
skin  is  not  too  tender  two  coats  of  the  liniment 
should  be  painted  on  with  a camel-hair  pencil; 
but  if  the  skin  is  delicate  one  coat  is  enough. 

o 

It  is  painted  on  the  back  of  the  chest  in 
chronic  pleurisy  to  promote  the  removal  of  the 
fluid  accumulated  in  the  chest  cavity;  and  it  is 
advised  to  be  painted  on  the  front  under  the 
collar  bones  to  I’elieve  the  harassing  cough  of 
consumption.  For  the  relief  of  pain  a mustard 
poultice  is  better.  It  may  be  painted  round 
chronically  swollen  joints,  but  small  frequently 
repeated  blisters  are  more  serviceable.  It  ouo-ht 
never  to  be  used  by  unskilled  persons  to  paint 
over  swollen  glands.  If  any  pain  and  tender- 
ness exist  in  the  gland  the  chance  of  exciting 
inflammation  and  the  formation  of  matter  is 
great  (see  p.  209) ; and  many  children  are  per- 
manently disfigured  by  such  a result.  The 
ointment  well  rubbed  over  chilblains,  so  long  as 
the  skin  is  unbroken,  is  often  sufficient  to  effect 
a cure  in  two  or  three  days. 

Spanish-flies.— This  is  the  dried  insect 
Cantharis  vcsicatoria,  belonging  to  the  beetle 
order,  Coleoptera.  It  is  indigenous  to  Southern 
and  Central  Europe,  frequents  chiefly  trees  and 
shrubs,  such  as  ash,  lilac,  elder,  and  honey- 
suckle. It  is  from  i to  14  inch  long  and  4 to 
inch  broad,  and  of  a shining  metallic  green 
colour.  The  beetles  are  collected  in  early  morn- 
ing byshakingthemoff  the  trees  into  white  cloths 
spread  below.  They  are  killed  by  immersion 
in  hot  water  and  are  then  dried.  They  are  I’e- 
duced  to  powder,  which  is  greyish-brown  in 
colour  and  contains  shining  green  particles. 
The  chief  preparations  are  : — ■ 

Tincture  Cantharidis. 

Blistering  Paper  (Charta  Epi.spastica  or  Cantharidis). 
Cantharides  Plaster — Blistering  Plaster  (Emplastrum 

Cantharidis  or  Lyttse). 

Blistering  Fluid — Liquor  Epispasticus. 

Cantharides  Ointment. 

This  blister  when  applied  to  the  skin  first 
reddens  and  then  causes  the  production  of  a 
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large  bleb  filled  with  fluid.  The  blisterinf*' 
action  is  due  to  an  active  jirinciple  called  can- 
tharidin.  The  blistering  plaster  is  spread  on 
leather  or  adhesive  plaster  in  a layer  about  the 
thickness  of  a sixpence,  and  tlie  surface  is 
lightly  touched  with  oil.  If  the  skin  over 
which  it  is  to  be  applied  is  washed  with  soap 
and  water  and  then  bathed  with  vinegar,  the 
plaster  will  act  better.  If  only  a slight  de- 
gree of  action  is  wanted  the  blister  should  be 
removed  in  three  or  six  hours,  and  a piece  of 
carded  cotton  applied  to  the  part;  if  more 
energetic  action  is  wanted  it  should  be  left  for 
12  hours,  and  dressed,  after  the  raised  skin  is 
snipped  through,  with  lint  soaked  in  oil.  The 
blistering  paper  is  less  energetic  than  the  plaster. 
The  blistering  fluid  is  applied'  by  painting  it 
over  a portion  of  skin  the  extent  of  the  desired 
blister,  and  then  applying  several  hot  poultices. 

It  is  scarcely  i^ossible  to  indicate  here  when 
a blister  is  suitable  and  when  it  is  not.  It  is 
needful  to  say  that  blisters  should  never  be 
employed  at  haphazard,  specially  large  blisters. 
They  are  very  often  far  too  readily  employed. 
Specially  in  the  case  of  the  young  and  the  old 
must  they  be  used  with  discrimination,  if  used 
at  all,  the  risks  of  destroying  the  skin  in  mass  are 
so  considerable.  It  is  to  be  remembered  that  a 
very  considerable  depressing  effect  is  produced 
on  a person  by  the  action  of  a blister-,  both  on 
account  of  the  fluid  withdrawn  from  the  blood 
and  by  the  effect  on  the  nervous  system.  The 
weakening  effect  will  be  all  the  more  pro- 
nounced the  larger  the  blister  is.  As  a general 
rule  it  may  be  said  that  if  blisters  are  resorted 
to  in  the  absence  of  skilled  medical  advice,  it  is 
better  to  ajrply  small  flying  blisters  than  large 
ones,  that  is  a small  blister — varying  from  the 
size  of  a .shilling  to  that  of  a crown  piece — may 
be  applied  to  a particular  spot  on  one  day,  a 
second  in  its  neighbomhood  the  next  day,  and 
.so  on,  each  being  allowed  to  heal  as  quickly  as 
possible.  Such  blisters  are  applied  on  the  temjrle 
and  at  the  back  of  the  ear  for  inflammations  of 
the  eye  and  ear;  they  are  applied  round  swollen 
joints  to  remove  pain  and  swelling,  as  at  the 
knee-joint,  at  the  nape  of  the  neck  to  relieve 
giddiness  and  head  symptoms,  over  the  heart  to 
relieve  pain  there,  over  the  pit  of  the  stomach 
to  relieve  vomiting,  down  the  spine  to  relieve 
spinal  irritation,  and  on  the  painful  spots  of  a 
nerve  to  remove  neuralgia.  A long  narrow 
blister  down  the  back  of  the  thigh  is  often  use- 
ful in  sciatica.  In  acute  rheumatism  large  blis- 
ters a])plied  round  the  limb  above  and  below 
the  affected  joint  are  strongly  advocated. 
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If  taken  internally,  Spanish -flies  produce 
marked  irritation  of  stomach  and  bowels,  with 
vomiting  and  purging,  as  well  as  severe  inflam- 
mation of  the  kidney  and  strangury.  Very 
lax’ge  doses  produce  delirium,  spasms,  stupor, 
and  death. 

The  application  of  large  blisters  is  liable  in 
many  people  to  produce  marked  signs  of  irrita- 
tion of  the  kidneys  and  bladder.  This  is  sup- 
posed to  be  prevented  by  sprinkling  the  surface 
of  the  blister  with  finely-powdered  camphor  or 
by  painting  it  over  with  tincture  of  camphor. 

The  stimulating  effect  which  cantharides  has 
upon  the  skin  is  made  use  of  to  jn’omote  the 
growth  of  hair.  Erasmus  Wilson’s  Hair  Wash 
consists  of  vinegar  of  cantharides  1 part,  glycer- 
ine 1,  tincture  of  bark  orange-flower  water  8, 
and  rose  water  8. 

Poisoning  by  Spanish-flies  is  to  be  met  by 
emptying  the  stomach  by  an  ipecacuanha  emetic 
and  then  giving  large  draughts  of  gummy  water, 
oil  and  spirit  being  avoided,  as  they  dissolve 
the  active  principle.  To  relieve  irritation  of 
' kidneys  and  bladder,  warm  sitz-baths  and  opium 
are  advised. 

Croton-oil  has  been  sufficiently  referred  to 
on  pp.  861,  862. 

Stimulating  Liniments,  Washes,  and 
Ointments. 

Stimulating  liniments  or  embrocations 
are  specially  employed  to  relieve  stiffness  after 
inflammation  or  injury,  to  remove  thickening 
and  swelling  when  all  acute  pain  has  passed, 
and  to  restore  the  full  use  of  the  part.  As  a 
general  rule  these  liniments  are  not  to  be  em- 
ployed until  all  active  inflammation  has  passed. 
Thus  suppose  a person  sprains  an  ankle  or  a 
wrist,  rubbing  and  the  application  of  any  stimu- 
lating material  could  only  aggravate  the  pain. 
It  is  rest  and  soothing  applications,  such  as 
warm  cloths,  that  are  desired,  and  when  all  the 
acute  results  have  passed,  then  rubbing  with  a 
liniment,  gently  at  first,  and  then,  after  trial 
has  shown  it  to  be  quite  safe,  more  vigorously, 
will  remove  the  remaining  swelling,  get  rid  of 
the  stiffness,  and  restore  the  full  use  of  the 
]iart. 

The  chief  stimulating  liniments  are: 

Arnica  Tincture. 

Hartshorn  and  Oil — Liniment  of  Ammonia. 
Camphorated  Oil — Liniment  of  Camphor. 

Compound  Camphor  Liniment  (camphor  2^  ozs.,  oil  of 
lavender  1 drachm,  strong  ammonia  5 ozs.,’  recti- 
fied .spirit  15  ozs.). 

Iodine  Liniment. 


Soap  Liniment. 

Soap  and  Opium  Liniment — Opodeldoc. 

Compound  Mustard  Liniment. 

Liniment  of  Turpentine  (turpentine-oil  16,  soft  soap  2, 
camphor  1 ; dissolve  the  camphor  in  the  turpen- 
tine and  then  rub  uji  with  the  soap). 

Arnica  is  the  root-stock  of  Arnica  montana. 
This  is  used  for  the  tincture,  and  there  is  also 
a tincture  of  the  flower-lieads.  It  is  used  for 
bruises  and  sprains,  but  should  not  be  rubbed 
on  till  after  all  acute  pain  has  ceased,  as  it  is 
capable  of  setting  up  inflammation. 

Stimulating  lotions  are  for  ulcers,  w'ounds, 
&c.,  which  are  slow  of  healing  because  of  a 
defective  blood  supply.  The  ulcer  or  w'ound  of 
this  kind  is  pale  in  colour,  smooth  on  the  surface, 
not  covered  over  with  the  little  sprouting  granu- 
lations which  every  healing  wound  shows.  The 
edges  are  thick,  white,  and  not  sensitive,  and  the 
discharge  is  thin  and  scanty. 

The  chief  lotion  for  such  cases  is  the 

Red  Wash  (sulphate  of  zinc  16  grains,  spii'it  of  rose- 
mary and  compound  tincture  of  lavender,  of  each 
2 drachms,  water  to  8 ozs.). 

Other  stimulating  lotions  are: — 

Black  Wash  (30  grains  calomel,  J pint  lime  wmter). 
Yellow  Wash  (18  grains  corrosive  sublimate, 

^ pint  lime  water). 

Sulphocarbolate  of  Zinc  (2  grains  to  1 oz.  water). 
Corrosive  Sublimate  (1  grain  to  1 oz.  water). 

Chloride  of  Zinc  (2  grains  to  1 oz.  water). 

Stimulating  Ointments  are  as  follows: — 

Boraeic  Acid  and  Carbolic  Acid  Ointments. 
Creasote  Ointment  (jx  911). 

Blue  Ointment. 

Red  Precipitate  Ointment. 

Yellow  „ 

White  „ 

Citrine  Ointment. 

Scott’s  Dressing. 

Chrysophanic  Acid  Ointment. 

Iodine,  Iodoform,  and  Tar  Ointments. 

Resinous  Ointment. 

Sulphur  Ointment. 

Chrisma  Sulphur. 

Zinc  Ointment. 

The  three  ointments  that  head  the  list  are 
stimulating  and  antisejjtic  ointments.  The  blue, 
red,  yellow,  and  wdiite  precipitate,  citrine  oint- 
ments, and  Scott’s  dre.ssing,  are  all  mercurial 
preparations.  Tlie  first  four  of  them  are  all 
used  to  destroy  insects. 

The  Red  and  Yellow  Precipitate  oint- 
ments are  specially  useful  in  inflamed  conditions 
of  the  eyelids,  being  applied  at  night,  and  as  a 
stimulant  to  chronic  inflammatory  eru])tions  of 
the  skin. 

The  Citrine  Ointment  is  similarly  used. 
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Scott’s  Dressing  consists  of  strong  blue  oint- 
ment 6 parts,  yellow  wax,  and  olive-oil,  of  each 
3,  and  camphor  1|.  The  camphor  in  fine  powder 
is  added  to  the  melted  wax  and  oil  when  nearly 
cold,  and  the  blue  ointment  next.  It  is  applied 
to  chronically  inflamed  and  swollen  joints.  The 
dressing  is  spread  on  a sheet  of  lint,  which  is 
then  cut  up  into  strips,  these  are  wrapped  round 
the  joint,  one  overlapping  the  other  till  the  joint 
is  completely  enveloped.  Strips  of  adhesive 
plaster  are  then  applied  in  the  same  way  as 
tightly  as  possible,  and  over  all  a starch  band- 
age is  applied.  In  two  or  three  weeks  it  is 
removed,  and  the  swelling  will  usually  be  found 
greatly  subdued.  If  owing  to  diminished  swell- 
ing the  application  becomes  loose,  it  should  be 
removed  and  reapplied. 

Iodine  Ointment  may  be  used  like  the  lini- 
ment for  stimulating  purposes,  and  is  very  useful 
for  chilblains. 

Chrysophanie  Acid  Ointment  is  made  with 
chi’ysophanic  acid  or  chrysarobin  1 part,  and 
benzoated  lard  10  parts. 

Chrysophanic  acid  is  derived  from  Araroba 
or  Goa  powder,  a concretion  from  clefts  in  the 
stem  of  Andira  Araroha,  a leguminous  tree  im- 
ported from  Brazil.  It  is  an  orange -yellow 
powder. 

The  ointment  is  very  stimulating  to  the  skin, 
destroys  low  vegetable  organisms  in  the  skin, 
and  is  very  successfully  used  in  scaly  diseases 
such  as  psoriasis,  and  in  ringworm.  It  stains 
the  skin  and  clothing.  Clothing  containing 
starch  it  colours  blue ; therefore  liii6n  or  cotton 
should  not  be  worn  during  its  use. 

Iodoform  Ointment  is  employed  for  foul 
ulcers,  indolent  sores,  and  unhealthy  wounds. 

Tar  Ointments  are  specially  resorted  to  in 
skin  affections,  in  eczema,  psoriasis,  ringworm, 
prickly  heat,  and  specially  to  relieve  ring- 
worm. 

Resinous  or  Basilicum  Ointment  is  a popu- 
lar dressing  for  indolent  sores.  It  is  made  of 
resin  or  colophony,  the  residue  left  from  the 
various  species  of  pine  after  distilling  off  the 
oil  of  turj)entine.  Two  parts  of  resin  in  coarse 
p(j\vdcr,  1 part  of  yellow  wax,  and  4 parts  of 
simple  ointment  are  melted  together  with  gentle 
heat,  strained  while  hot  through  flannel,  and 
stirred  till  cold.  Simple  ointment  is  made  of 
2 parts  white  wax,  3 of  prepared  lard,  and  3 of 
almond  oil  melted  together  and  stirred  till  solid. 

Sulphur  Ointment  is  u.sed  in  itch,  in  eczema, 
ringworm  of  the  head,  and  many  other  skin 
affections. 

Chrisma  is  a petroleum  preparation  like  vase- 


line, and  has  the  property  of  dissolving  sulphur. 
In  consequence  chrisma  sulphur  is  more  active 
than  the  common  sulphur  ointment.  It  is  spe- 
cially valuable  in  eczema,  specially  when  found 
in  the  head  and  face  of  children,  to  which  it 
should  be  freely  applied,  after  the  scabs  have 
been  removed  by  diligent  soaking  with  watei’, 
or  after  softening  with  a turnip  poultice. 

Zine  Ointment  is  the  common  white  “ heal- 
ing ointment.”  The  oleate  of  zinc  ointment  is 
preferable  to  the  common  zinc  ointment.  It  is 
made  of  1 ounce  of  oleate  of 'zinc  and  1 ounce 
of  vaseline,  and  may  be  made  weaker,  ^ or  j oz. 
oleate  to  the  ounce  of  vaseline.  This  form  is 
easily  removed  from  the  sore  or  ulcer,  and  does 
not  coat  it  with  an  irritating-  crust.  Besides 
for  ordinary  Avounds  and  soi’es,  it  is  often  use- 
ful in  chronic  eczema. 

Astring-ent  Lotions  and  Washes. 

Astringents  are  applied  to  the  surface  of  the 
body  to  cause  contraction  of  the  part,  to  lessen 
discharge,  to  give  a tone  to  the  part,  to  cause 
ulcers  and  wounds  to  take  on  a more  healthy 
action,  to  diminish  their  size,  and  make  the 
healing  surface  less  flabby  and  soft.  Used  as 
eye  lotions  they  diminish  inflammation  and  the 
flow  of  matter,  as  gargles  or  spray  they  lessen 
the  secretion  of  jfldegm  and  strengthen  the 
throat,  and  as  injections  to  the  genital  passages 
or  womb  they  are  used  to  lessen  congestion 
and  discharge.  The  chief  astringents  have 
already  been  discussed  on  p.  867  and  two  fol- 
lowing pages  in  connection  with  their  internal 
use  in  diarrhoea. 

Borax  and  Alum  Lotions,  2 tea-spoonfuls 
of  the  former  to  a ])int  of  water,  a tea-spoonful 
of  the  latter  to  a pint  are  useful  astringent  in- 
jections. 

Catechu  Lotion  is  made  with  60  gi'ains 
catechu  to  8 ozs.  hot  water. 

Oak-bark  Lotion  requires  2 ozs.  of  the  bark 
to  1 pint  of  water,  boiled  down  to  a half. 

The  stimulating  lotions  mentioned  above  are 
useful  for  similar  purposes  or  for  the  bathing 
of  wounds. 

For  use  as  a gargle  borax  may  be  used,  120 
grains  to  1 oz.  tincture  of  myrrh  and  8 ozs. 
water;  or  borax  120  grains  in  1 oz.  glycerine, 
used  as  a paint  to  sores  of  mouth  and  throat. 

Alum  may  be  used  as  gargle,  80  grains  to  1 
oz.  tincture  of  myrrh  and  8 ozs.  water,  or  tannic 
acid  35  grains,  tincture  of  myrrh  4 drachms,  and 
eau  de  cologne  1^  ozs.,  for  soft  and  sore  gums. 

Chlorate  of  potash  I oz.,  tincture  of  myrrh 
and  borax  ^ oz.,  glycerine  1 oz.,  and  water  to 
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4 ozs.  make  a useful  gargle  for  ulcerated  throat 
and  mouth. 

Fop  Sprays  to  the  Throat,  sulphurous  acid 
I oz.  to  1 oz.  of  water,  or  an  increased  strength 
up  to  equal  parts,  dried  alum  3 to  20  grains  to 
1 oz.  water,  tannic  acid  3 to  12  grains  to  1 oz. 
water,  borax  5 to  20  grains  to  1 oz.  w’ater, 
chlorate  of  potash  5 to  10  grains  to  1 oz.  water, 
tincture  of  steel  5 to  30  grains  to  1 oz.  water, 
sulphate  of  zinc  3 to  15  grains  to  1 oz.  water, 
may  all  be  employed. 

Applications  for  Bleeding.  — When  as- 
tringent substances  ai’e  applied  to  arrest  bleed- 
ing they  are  called  Styptics.  Alum,  catechu 
and  oak-bark,  borax,  and  tannin  can  all  be  used 
for  this  purpose.  Hazelijie  is  an  admirable 
remedy  for  this  purpose,  and  a solution  of  1 
grain  sulphate  of  ii'on  to  I oz.  water. 

Styptic  Colloid  is  a preparation  made  by 
saturating  alcohol  with  tannin  and  then  adding 
ether  and  gun-cotton.  When  painted  over  the 
part  it  stops  the  bleeding  and  leaves  the  surface 
protected  by  a film. 

Matico  Leaves,  the  dried  leaves  of  Piper 
angustifolia  from  Peru,  are  used  to  arrest  bleed- 
ing from  small  wounds,  such  as  leech  bites.  The 
leaf  contains  tannin,  and  an  infusion  is  astrin- 
gent. Of  the  infusion  the  dose  internally  is 
1 to  4 ozs.,  of  a fluid  extract  (American)  to 
3 tea-spoonfuls,  and  of  tincture  the  same. 

Compound  Tincture  of  Benzoin,  or  Friars’ 
Balsam,  is  the  popular  application  for  bleeding 
wounds.  It  is  not  cleanly  enough. 

Soothing  Liniments,  Washes,  and 
Ointments. 

The  Soothing  Liniments  ax’e  employed  to 
relieve  pain.  They  are: — 

Liniment  of  ^Vconite. 

,,  ,,  Belladonna. 

,,  ,,  Lime  (Carron-oil,  equal  parts  of  lime- 

water  and  linseed-oil). 

,,  ,,  Chloroform. 

„ „ Opium. 

The  liniment  of  aconite  is  used  in  neuralgia 
and  sciatica,  rubixed  along  the  course  of  the 
affected  nerve,and  for  painful  and  swollen  joints, 
and  it  is  rubbed  over  muscles  in  muscular  rheu- 
matism. The  liniment  relieves  pain  by  dimin- 
ishing the  sensibility  of  the  part.  Great  care 
requires  to  be  exercised  lest  some  becomes 
absorbed  and  affects  the  general  system  (see 
p.  834).  Belladonna  liniment  is  similarly  em- 
ployed, and  is  often  mixed  with  aconite  lini- 
ment as  well  as  with  liniment  of  chloroform. 


Carron-oil  is  the  most  soothing  a}:)ixlicatiou 
for  burns. 

Liniment  of  opium  or  soap  and  opium  liniment 
is  used  for  painful  swellings,  lumbago,  &c. 
Soothing  Lotions,  &c.  are:— 

Lead  Lotion,  or  Goulard’s  Lotion. 

Opiate  Lotion  (30  grains  powder  of  opium,  8 ozs.  boil- 
ing water;  strain  after  2 hours). 

Poppy  Lotion  (extract  of  poppy  120  grains,  4 ozs. 
boiling  water). 

Conium  Lotion  (60  grains  extract  of  conium,  3 ozs. 
water). 

Belladonna  Lotion  (20  grains  extract  of  belladonna, 
4 ozs.  water). 

Glycerine. 

All  these  may  be  applied  to  irritable  sores,  sores 
which  fail  to  heal  from  excess  of  action  (see  p. 
366),  and  which  are  hot,  tender,  raw-looking, 
and  painful.  There  is  a thin  acrid  discharge, 
and  they  bleed  on  the  slightest  touch. 

Soothing  Ointments,  which  are  used  for 
similar  pui’poses  to  the  soothing  lotions,  are: — 

Atropine  and  Belladonna  Ointment. 

Aconitia  Ointment. 

Gall  and  Opium  Ointment. 

Acetate  of  Lead  Ointment. 

Marsh-mallow  or  Althma  Ointment. 

Veratrine  Ointment. 

Vaseline. 

Lanoline. 

The  uses  of  these  have  been  sufficiently  indi- 
cated by  what  has  been  said  above. 

The  aconitia  ointment  is  not  to  be  used  with- 
out medical  advice;  its  strength  as  a poison  is 
so  great. 

Gall  and  opium  ointment  is  not  only  soothing 
but  astringent,  and  is  rxsed  for  piles. 

The  acetate  of  lead  ointment  is  one  of  the 
most  useful  of  these  applications. 

Vei’atrine  ointment  acts  like  aconite, diminish- 
ing the  sensibility  of  the  nerves  of  the  skin,  and 
is  used  for  neuralgic  affections. 

Vaseline  or  Petroleum  Ointment  is  a sub- 
stance obtained  by  distilling  off  the  lighter 
portions  of  American  peti’oleum.  It  does  not 
become  rancid,  and  is  a protection  to  all  raw 
surfaces. 

Lanoline  is  a pindfied  fat  obtained  from 
sheejfs  wool.  It  may  be  used  as  vaseline  or 
simple  ointment  is  used.  It  is  very  largely 
used  as  a basis  for  ointments,  since  it  is  readiiy 
absorbed  by  the  skin,  and  drugs  mixed  with  it 
and  rubbed  on  the  skin  enter  the  system  much 
more  rapidly  than  if  mixed  with  ordinary  lard 
or  vaseline.  Agnine  is  the  term  applied  to  a 
similar  substance  in  America. 
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Section  X.— MINERAL  BATHS  AND  WELLS. 


The  Action  of  Pure  Water  on  the  Body. 

The  Action  of  Mineral  Waters  on  the  Body. 

Classification  of  Mineral  Waters: 

Indifferent  [|  aters — Thermal  Springs ; 

Common  Salt  Ifaters-Simple  Saline  Waters-Muriatecl  Saline  Waters; 
hUter  or  Aperient  Ifafers-Sulphated  Waters; 

Soda  or  Alkaline  Waters ; 

Muriated  Alkaline  Ifaters— Soda  Waters  with  Common  Salt- 
Sulphur  Waters; 

Lime  Ifft/ers— Earthy  or  Calcareous  Waters; 

I ron  Springs—Clmlyheate  Waters ; 

Iodine  and  Arsenical  Waters. 

Routine  of  Life  at  a Spa-Bath-fever. 


Indifferent  Waters— Thermal  Springs— Wildbader : 


Aeskoutin  Ilammam  Ii’Irrha~Hot  Springs  (Arkansas  and  Virginia)-Johan7iisbad 
- Landeck- LexMad  (Leak,  Loeche-les-Bams)  - Liebenzell - Lucca- Luxeuil- 

^^«^tlock-Ner^-Neuhaus-Paxiticosa-Pfaffers-Plo,xxbikres-Ragatz-R6^^^^^^^ 
Schlangenbad—Teplitz—Tobelbad—Tuffer—Warmbrunn—  Wildbad. 

Common  Salt  Waters— Muriated  Saline  Waters— Sool  Baths: 


— Baden- Badexi— Bex  — Boux-boxme-les-Baixis  — Canstatt— Cheltexihaxxi— 
CroxUhal  — Dipso  or  Aedepsos—Droitwich—DUrkhcim—IIall—Hcilbrunn  (Adelheid 
Spring)— Ilomburg  (Elizabeth  Spring)-Ischia—Ischl—Iwoxiicz—Kissmgen  (Rakoczy 
Spring)  — Kreuth— Kreuznach  — Leamington— Mergentheim—Mondorf—  Nauheim— 
Neuhaus  — Pyrmont  (Salt  Spring)  — Behme  Oeynhausen  — Reichenhall  — Saratoga 
(Empire  Spring)— Schmalkalden—Sodcn  (Nassau,  and  near  Aschaffenbex-g)—Thermia 
— Wiesbaden — Wildegg-  Woodhall. 


Bitter  Waters— Aperient  or  Sulphated  Waters: 

Aesculap— Bedford  Springs— Bertrich—Birmensdorf— Carlsbad  (Sprudel)—CheUenham— 
Elster— Epsom  — Franzensbad  (Franzensquelle)— Friedrichshall—Fured—lIunxjadi 
Janos— Leamuxg ton  (Saline  Spring)— Marienbad  (Kreuzbrxinnen)—Mattoni's  Royal 
Hungarian  Bitter  Water- Mergentheim—O/en  or  Buda-Piillna-Pxirton—Rohitsch 
(Tempelbrunnen)  — Rubinat  — Saidschiitz— Scarbox-ough  Wells— Sedlitz  — Stubuya— 

Tarasp  (Great  Spring) — Victoria-Ofner. 

Simple  Soda  Waters— Alkaline  Waters: 


Apollmaris-Bili)i-Desaignes  (Eau  de  C6sar)-Fachuigen-Fellathal-Geilnau-Gerol- 
stein  — Gettysburg  — Giesshiibel—Kronenguelle  — Mont  Dore  — Neucnahr—  Preblaio— 
Salzbrunn^Saint  M arco-Soulzmatt—  Vais—  Vichxj-ChaxidesAigues-Evian-les-Bains 
— N 6ris—Teinach. 


Soda  Waters  with  Common  Salt— Muriated  Alkaline  Waters: 

Birresborn—Ems—Gleichenberg—Kainzenbad—La  Bourboule  (Choussy)—Luhatschowitz— 
Roisdorf — Roxjat — Sellers — Vic-sur-chre. 

Sulphur  Waters : 

Abano  — A ix-lcs- Bains  Aix-la-Chapelle  (Kaiser quelle)  — Allevard-les- Bains — Amilie-leS‘ 
Bams— Ax  — Baden  (Austria  and  Siuitzerland)—  BagiRres  de  Luchon  — Bareges — 
Battaglia— Buffalo  Lithia  Springs — Builth—Burtscheid—Caxiterets  —Challcs — Eaxix 
Bonnes  — Eaux  Chaudes  — Eilsen  — Enghien  — Grossivardein  — Gxirnigel — Ilarkany  — 
Harrogate  (old  sulphxir  well) — Ilelouan — Ileustrich—Kainzenbad  (Gxitiquelle) — Spi'ing 
at  Kreuth  Lange nbriicken — Le  Vernet — Llaxidrindod — Llarnurtyd — Lisdunvarna — 
Mehadia  — Meixiberg  — Moff at  — Nenndorf  — Panticosa  — Pystjan  (Posteny)  — Saint 
Sauveur  Schmznach—Stachelberg—Strathpeffer  (xtpper  xvell) — Toplitz  Warasdixi  — 
Uriage  Weilbach — White  Sulphur  Springs  (West  Virginia,  U.S.). 

Lime  Waters— Earthy  or  Calcareous  Waters: 

Alet  Bethesda  Buffalo  Lithia — Chateldon — Condillac — ContrexHille — Couzan — Cransac 
Inselbad  J ohannisbrunnen — Leukcxbad  (Lorenzspring) — Lippspringe — Lucca — Po- 
land Spring  I’ougues  St.  Galmier  (Source  Nouvelle')— Sulis — Taxinus — Weissenburg 
— Wildungen. 

Chalybeate  Waters: 

Arapatak— Alet- Alexisbad  — Altwasser—Antogast— Bart f eld- Bocklet  (Stahlquelle)— 
Bruckenau—Bussang—Cudowa—Driburg— Elster— Flimsberg— Franzensbad— Freiexi- 

xvalde  — Freiersbach  — Godesberg—  Griesbach  — Gonten—  Harrogate  — Heinrichsbad— 
Hofgeismar-  Imnau  — Kainzexibad—  Koenigsxvarth— Liebcnstein—  Liebwerda—  Lo- 
benstein  — Muskau  — Niederlangexiau  — Orezza  — Petersthal—Pyrmoxit  — Recoaro  — 
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Reinerz Rippoldsau — Santa  Catarina — Sckandau—Schwalbach— Shelf anger— Spa — 

St.  Moritz— Sternberg— Tunbridge  Wells—  Vichnye — Wiesau.—  Wildungen. 

Iodine  Waters. 

Arsenical  Waters. 

Whey  and  Grape  Cures. 


Mineral  Baths  and  Wells. 

The  chief  purpose  of  this  section  is  to  mention 
all  the  chief  natural  mineral  waters  now  so 
commonly  resorted  to  for  the  improvement  or 
preservation  of  health,  and  for  the  treat- 
ment of  disease,  to  note  the  chief  constituents 
of  these  waters,  and  the  effects  they  are  sup- 
posed to  produce,  and  to  indicate  the  diseases 
for  which  they  are  employed.  Mineral  springs 
and  wells  are  now  so  numerous  that  it  is  im- 
possible in  the  space  at  our  disposal  to  devote 
even  a few  lines  of  consideration  to  each.  The 
plan  will,  therefore,  be  followed  of  classifying 
them  according  to  their  chief  constituents,  which 
will  be  to  some  considerable  extent  also  a classi- 
fication according  to  their  uses.  All  the  springs 
and  waters  which  are  in  use  to  any  extent  can 
thus  be  arranged  in  a series  of  tables,  and  only 
the  chief  of  them  will  be  selected  for  further 
remaik. 

Nearly  all  of  the  springs  are  employed  for 
bathing  as  well  as  for  drinking  purposes.  In 
Part  II.  Section  V.  p.  732,  and  subsequent 
pages,  sufficient  has  already  been  said  regarding 
baths,  and  no  fiu’ther  special  consideration  need 
be  given  to  that  subject.  The  waters  which 
are  employed  for  bathing  purposes  will,  how- 
ever, be  mentioned,  and  their  manner  of  use 
indicated  as  we  go  along,  though  the  chief  ob- 
ject of  the  section  is  to  consider  their  effects 
when  imbibed.  We  must  first  give  some  atten- 
tion to  the  general  effects  of  water  on  the  bod3^ 
The  Action  of  Pure  Water  on  the  Body.— 
By  pure  water  we  mean  here  not  water  chemi- 
cally pure,  but  such  water  as  is  ordinarily  used 
for  drinking  purposes.  The  nature  of  such 
water  has  been  already  discussed  in  Part  II. 
Section  II.  p.  G34.  We  have  seen  that  the 
human  body  consists  of  water  to  the  extent 
of  61  per  cent  (p.  535).  Water  is  necessary  to 
chemical  changes  going  on,  and  the  water  re- 
moved from  the  body  in  the  breath,  in  the 
sweat,  in  the  urine,  and  by  the  bowels  is  the 
vehicle,  so  to  speak,  by  which  are  removed  from 
the  organism  the  waste  ju’oducts  of  the  chemical 
actions  going  forward  in  the  body  necessary  to 
continued  life  and  activity.  As  a general  rule, 
the  more  active  a tissue  is,  the  greater  is  the 
amount  of  water  it  contains;  thus,  while  bone 
contains  only  48^  per  cent  of  water,  the 


gray  substance  of  the  brain  contains  nearly 
86.  Within  certain  limits,  therefore,  an  in- 
crease in  the  amount  of  water  taken  will  lead 
to  increased  activity  of  tissue  change.  If  we 
take,  for  example,  the  water  expelled  by  the 
kidneys,  we  find  that,  coiTesponding  to  an  in- 
crease in  the  quantity  imbibed,  there  is  an 
increase  in  the  output  by  these  organs.  The 
water  thus  expelled  is  more  dilute,  contains  less 
substances  in  solution  than  an  equal  quantity 
of  such  as  was  expelled  when  only  an  ordinary 
amount  of  water  was  being  taken,  but  if  the 
quantities  be  collected  for  24  hours,  it  is  found 
that  the  total  quantity  of  solids  removed  by  the 
more  dilute  urine  is  in  excess  of  that  removed 
by  the  mox’e  concentrated.  In  short  the  drink- 
ing of  an  increased  quantity  of  water  has  caused 
the  removal  of  more  waste  from  the  body. 
There  is  a like  increase  in  the  waste  removed 
by  other  channels,  the  skin,  for  example.  An 
increase  in  the  quantity  of  water  drunk  also 
will  increase  the  quantities  of  digestive  juices 
secreted,  and  to  some  extent  assist  the  digestion; 
in  particular  it  increases  the  production  of  bile. 
There  is  no  doubt  of  its  value  in  the  stimulus 
thus  given  to  removal  of  waste  fx’om  the  liver, 
and  in  the  relief  thus  afforded  to  that  organ. 

In  the  deliberate  use  of  larger  quantities  than 
usual  of  water,  there  ai'e  three  circumstances 
worthy  of  special  attention:  (1)  the  time  when 
the  water  is  taken,  (2)  the  rapidity  of  drinking — 
the  quantity,  in  other  words,  taken  at  a time, 
and  (3)  the  temperatui’e  of  the  water.  As  re- 
gards the  time,  water  is  more  quickly  removed 
from  the  stomach  and  passed  into  the  vessels 
going  to  the  liver  when  the  stomach  is  emoty. 

O O i 

On  this  account  the  morning,  before  breakfast, 
is  the  time  usually  chosen.  As  regards  the 
quantity,  if  a large  quantity  is  introduced  into 
the  stomach  at  a time,  absorption  is  apt  to  be 
slow,  and  discomfort  likely  to  be  experienced. 
The  waters  should,  thei-efore,  be  si[)ped  slowly. 
The  person  after  sipjung  one  glass  walks  up  and 
down  some  verandah  or  pathw'ay,  engaged  in 
]ileasant  conversation  it  may  be,  and  in  ten  or 
fifteen  minutes  takes  a second  glass,  and  so  on 
till  he  has  consumed  an  ajxjxropriate  supply.  If 
he  is  unable  to  take  as  large  a supply  as  is  de- 
sired atone  time,  a further  quantity  may  be  taken 
before  the  midday  and  afternoon  meals.  As 
regards  the  temperature,  waters  taken  warm,  as 
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near  as  possible  to  the  temperature  of  tlie  blood, 
are  less  stimulating  to  the  stomach  aud  bowels, 
but  the  warmth  promotes  their  absorption,  and 
conduces,  therefore,  to  their  action  on  the  blood 
and  distant  organs.  When  cold  waters  pro- 
duce a loaded  feeling  of  the  stomach,  this  will 
be  overcome  by  slightly  warming  them.  If  the 
vvatei-s  are  taken  with  the  intention  of  stimulat- 
ing  the  stomach  and  bowels,  not  so  much  for 
the  purpose  of  being  absorbed  into  the  circula- 
tion, they  are  best  taken  cold.  Mineral  waters 
taken,  for  example,  for  constipation  are  best 
thus,  aud  simple  cold  water  taken  on  an  empty 
stomach  in  the  morning  is  often  sufficient  to 
secure  an  aperient  action.  Ice-cold  water, 
again,  is  a most  pronounced  sedative  to  the 
stomach,  but  it  must  be  sipped  only  in  small 
quantities.  Hot  water  also  is  soothing,  and 
useful  in  painful  affections.  Moreover  it  stimu- 
lates the  liver,  and  is  a powerful  aid  to  the 
removal  of  bile  from  the  liver,  for  which,  as 
well  as  for  its  general  calming  effects,  it  is 
taken  in  the  eveninef. 

Now  if  we  sum  up  all  these  numerous  effects 
of  simple  ordinary  water  drunk  in  early  morn- 
ing at  a spa — the  cleansing  eff  ects  on  kidney  and 
skin,  the  increased  removal  of  waste  products, 
the  stimulus  to  increased  tissue  change,  the 
stimulus  to  the  stomach,  the  washing  out,  so  to 
speak,  of  bile  from  the  liver,  the  restoration  of 
regular  function  to  the  bowels— and  if  we  add  to 
all  these  the  complete  change  of  air  aud  of 
scene,  the  complete  change  of  occupation,  of 
habits,  and  of  companions,  the  cessation  of 
hurry  and  worry,  and  of  the  accustomed  routine 
of  daily  duties,  we  can  easily  understand  how 
rapidly  beneficial  may  be  a brief  stay  at  a spa, 
especially  to  the  worn-out  man  of  business  or 
professional  worker. 

It  is  due  undoubtedly  to  the  circumstances 
indicated  that  many  spas  have  obtained  their 
repute;  fora  large  number  of  the  waters, as  we 
shall  see,  contain  no  more  solids  than  does  ordin- 
ary drinking  water  from  lake  or  river,  and  they 
are,  therefore,  called  indifferent  waters.  One  in- 
gredient the  most  of  these  waters  possess,  namely 
carbonic  acid  gas.  Bubbling  u]i  from  a deep 
subterranean  source,  they  cannot  fail  to  l)e 
charged  with  such  gas,  as  we  have  already  ex- 
plained on  p.  G51.  Its  effect  upon  the  stomach 
is  largely  a mechanical  one.  The  gas  given  off 
from  the  liquid  in  contact  with  tlie  stomacli 
walls  appears  gently  to  stimulate  the  circulation 
in  the  walls  of  the  stomach,  while  a soothing 
effect  seems  also  to  be  produced  on  the  nerves. 
Whether  that  be  due  or  not  to  the  chemical 
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action  of  the  gas,  it  is  not  possible  to  say  defi- 
uitely.  It  is  certain  that  an  aerated  water  is 
often  retained  in  the  stomach  when  other  inate- 
lials,  plain  water  among  them,  are  rejected. 
The  stimulating  effects  of  the  escaping  gas  act 
also  upon  the  bowel,  and  simple  aerated  water 
will  frequently  prove  effectual  in  constipation 
when  plain  cold  water,  and  even  purgative 
mineral  waters,  have  no  effect. 

The  Action  of  Mineral  Waters  on  the 
Body.— While  many  of  the  spa  waters  contain 
no  more,  and  some  even  less,,  solids  in  solution 
than  common  drinking  water,  most  of  them 
contain  considerably  greater  quantities  of  saline 
material,  some  of  them  so  much  that  they  can- 
not be  used  for  drinking  or  even  bathing  pur- 
poses without  dilution.  Among  the  princijial 
ingredients  of  mineral  Avaters  are  the  follow- 
ing:— 

Common  salt  (chloride  of  sodium). 

Chloride  of  potassium. 

,,  magnesium. 

,,  lime. 

Carbonate  of  soda. 

,,  potash. 

, , magnesia. 

, , lime. 

, , iron. 

Sulphate  of  soda  (Glauber’s  salts). 

,,  magnesia  (Epsom  salts). 

, , lime. 

Besides  these  thereare  phosphates, compounds 
of  bromine  and  iodine,  arsenic, aluminium,  stron- 
tium, lithium,  barium,  silicon,  fluorine,  nitrates, 
&c.,  and  besides  oxygen,  nitrogen,  and  carbonic 
acid  gas,  sulphuretted  hydrogen,  ammonia,  and 
others.  A great  variety  of  substances  is  con- 
tained ill  many  mineral  waters;  and  chemists 
are  now  able  to  detect  the  presence  of  substances 
which  exist  only  in  infinitesimal  quantity.  The 
minute  quantity  in  which  many  ingredients  are 
present  renders  it  unlikely  that  they  have  any 
effectual  share  in  the  action  of  the  water  when 
taken  into  tlie  system.  On  the  whole,  tlie  char- 
acter and  effects  of  any  given  water  are  usually 
found  to  depend  upon  the  two  oi’  three  ingredi- 
ents which  it  has  in  greatest  amount.  So  that 
when  a chemical  analysis  is  jilaced  beforeone  it  is 
comparatively  easy  to  determine  what  the  action 
of  the  water  is  likely  to  be,  and  under  what  cir- 
cumstancevs  it  is  likely  to  be  useful.  It  is  true 
that  while  chemists  can  analyse  a mineral  water, 

I and  determine  the  quantities  in  which  the  vari- 
; ous  ingredients  are  present,  they  cannot  manu- 
j facture  a mineral  water  which  will  produce  the 
actual  benefits  of  the  natural  product.  But  it 
must  be  remembered  that  the  best  results  Horn 


Mineral  Waters.] 


923 


KOUTINE  OF  LIFE  AT  A SPA. 


the  watei’s  are  produced  at  the  springs,  where  a 
great  many  attendant  circumstances  exist  which 
make  for  health,  and  that  if  the  natural  waters 
bottled  and  used  at  home  are  not  nearly  so  effi- 
cacious as  those  drunk  at  their  source,  it  is  be- 
cause of  the  absence  of  these  other  favouring 
conditions.  Further,  though  the  chemist  can 
accurately  enough  determine  to  the  fraction  of  a 
grain  the  amount  of  sodium,  potassium,  mag- 
nesium, calcium,  chlorine,  nitrogen,  oxygen,  &c., 
present  in  a water,  he  cannot  tell  with  anything 
like  absolute  certainty  in  what  manner  the 
elements  are!  combined.  Though  he  knows  to 
a nicety  the  quantity  of  chlorine,  sodium,  j 
potassium,  &c.,  present,  it  is  on  theoretical 
grounds  that  he  determines  how  much  of  the 
chlorine  is  in  combination  with  sodium  as  com- 
mon salt,  how  much  in  combination  with  potas- 
sium as  chloride  of  potassium,  &c.  Therefore 
arises  the  difficulty,  indeed  the  impossibility, 
of  producing  an  exact  imitation.  In  spite  of 
these  circumstances  it  is  possible  to  classify 
mineral  waters  according  to  their  chief  consti- 
tuents. Such  a classification  will  have  the 
advantage  of  at  least  indicating  the  chief  effects 
the  waters  are  likely  to  have  on  the  body. 

Classification  of  Mineral  Waters. 

I.  First  of  all  are  the  waters  which  contain 
so  little  solids  of  any  kind  that  the  effects  they 
produce  are  due  simply  to  the  pure  water  itself. 
These  are  called  indifferent  waters.  They  are 
mostly  obtained  from  warm  springs,  and  they  are 
mostly  charged  with  cai'bonic  acid  gas. 

II.  The  next  class  is  of  those  whose  principal 
ingredient  is  common  salt,  chloride  of  sodium. 
Common  salt  waters,  simple  saline  waters, 
muriated  saline  waters,  are  all  terms  for  this 
class.  Some  of  them  are  warm,  some  are  cold; 
most  contain  carbonic  acid  gas  in  some  quantity. 

III.  A third  class  contain  as  their  chief  ino-re- 
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dient  Epsom  or  Glauber’s  salt,  the  sulphate  of 
magnesia  or  soda.  These  are  because  of  their 
chemical  chai’acter  called  sulphated  waters, 
because  of  their  taste  bitter  waters,  and  on  ac- 
count of  their  action  aperient  waters.  Some 
of  them  contain  one  or  other  of  the  salts  named 
or  both,  and  no  marked  amount  of  other  inore- 
dients.  Others  have  also  notable  amounts  of 
both  common  salt  and  carbonate  of  soda.  Hence 
the  latter  are  sometimes  distinsfuished  bvbeino’ 
called  alkaline  sulphated  waters. 

IV.  In  another  class  of  waters  the  chief  chemi- 
cal characteristic  is  due  to  the  presence  of  car- 
bonate of  soda  or  potash.  These  are  the  simple 
soda  or  alkaline  waters,  I’esorted  to  because  of 


their  antagonism  to  acid,  in  acidity  of  stomach 
and  bowels,  in  gout,  &c. 

V.  Other  waters  whose  chief  ingredient  is  also 
carbonate  of  soda  contain  besides  common  salt 
with  carbonic  acid  gas.  They  are  therefore 
called  muriated  alkaline  waters. 

VI.  Then  there  are  the  sulphur  waters,  char- 
acterized by  the  presence  in  solution  of  that  foul- 
smelling gas,  sulphuretted  hydrogen,  or  other 
sulphur  compounds,  much  resorted  to  in  liver 
and  skin  affections,  in  rheumatism  also  and  gout. 

VII.  There  are  waters  whose  chief  ingredient 
is  lime  in  the  form  of  carbonate  or  sulj)hate,  as 
well  as  magnesia  carbonate.  These  are  the 
chalky,  earthy,  or  calcareous  or  lime  waters. 

VIII.  Iron  or  chalybeate  waters  are  those  in 
which  the  quantity  of  iron  present  is  such  as  to 
confer  upon  the  water  its  chief  value  for  states 
of  poverty  of  blood  (anaemia),  &c. 

Some  waters  contain  iodine  or  bromine  or 
arsenic  in  such  quantity,  though  still  minute,  as 
in  the  estimation  of  some  to  be  endowed  with 
special  properties,  and  to  be  worthy  of  being 
characterized  as  iodine  waters,  bromo-iodine 
waters,  arsenical  waters,  and  so  forth. 

In  each  of  the  classes  named,  omitting  the 
first,  the  information  as  to  the  chief  ingredient 
or  ingredients  supplied  by  the  name  is  an  indi- 
cation of  the  effects  the  water  is  likely  to  have 
and  the  purpose  for  which  it  may  be  used,  as 
will  be  shown  in  the  consideration  now  to  be 
given  to  each  class. 

Routine  of  Life  at  a Spa.— The  mere  drink- 
ing of  the  waters  of  a spa  or  the  taking  of  a 
course  of  baths  is  not  the  whole,  not  even  the 
half,  of  the  spa  cure.  To  the  change  of  scene, 
to  the  freedom  from  business  cares,  of  which  we 
have  already  spoken,  must  be  added  the  strictly 
regular  habits  of  life,  the  return  to  natural  modes 
of  living,  and  the  simplicity  of  diet,  which  are 
all  essential  parts  of  a proper  course  of  baths  or 
mineral  watei’s  at  a health  resort.  No  one,  who 
visits  sucli  a resort  for  the  restoration  of  health, 
thiiiKs  of  carrying  with  him  the  highly  elabor- 
ate and  artificial  habits  of  life  out  of  which 
he  can  hardly  extricate  himself  at  home.  The 
visitor  first  of  all,  on  arrival  at  the  spa,  consults 
one  of  the  local  physicians  who  is  well  acquainted 
with  the  action  of  the  waters  of  the  place  and 
knows  how  to  employ  them  to  best  advantage 
in  each  particular  case.  He  has  laid  down  for 
his  "uidance  careful  rules  as  to  the  waters  to  be 
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drunk,  the  baths  to  be  taken,  the  diet  to  be 
enqiloyed,  the  exercise  to  be  engaged  in,  and 
if  he  be  a wise  man  he  will  follow  out  the 
directions  to  the  letter.  The  usual  routine  is 
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something  like  the  following The  patient 
rises  at  6 a.m.  or  earlier,  and  betakes  himself  to 
the  spring  not  later  than  7 o’clock.  He  drinks 
one  glass  of  the  water,  and  walks  for  15  minutes; 
then  he  drinks  a second  glass  and  again  prom- 
enades for  15  minutes.  A third  glass  follows 
and  IS  succeeded  by  another  walk  of  15  to  30 
minutes  or  longer,  the  time  taken  to  return  to 
liotel  or  lodgings  being  counted  as  part  of  the 
time.  He  then  rests  for  half  an  hour  or  so, 
parsing  the  time  in  agreeable  conversation  or 
some  light  occupation.  Breakfast  is  taken  at 
9 a.m.,  a simple  easily  digested  meal,  often,  as 
at  Carlsbad,  nothing  more  than  one  or  two 
light  rolls  and  coflfee,  and  it  is  frequently  taken 
in  the  open  air  in  the  gardens  of  a cafe.  A little 
time  after  breakfast  a walk  or  pleasant  ex- 
cursion IS  the  rule,  terminating,  at  any  rate, 
half  an  hour  or  more  before  dinner  to  permit 
of  rest  before  the  chief  meal  of  the  day,  which 
IS  at  1 o’clock  or  half-past  1.  The  meal  is 
vaiied  enough,  its  exact  character  being,  liow- 
ever,  prescribed  by  the  physician.  In  the  after- 
noon a second  course  of  water-drinking  may  be 
presci  ibed.  If  so,  it  is  usually  between  4 and 
5,  the  first  glass  being  followed  by  a 15-minutes’ 
walk  and  a second  glass  by  a walk  of  half  an 
houi  or  more.  At  7 p.in.  or  7‘30  a light  supper 
IS  taken;  and  the  visitor  goes  to  bed  not  later 
than  10  p.m.  These  are  the  general  rules;  but, 
of  course,  they  are  subject  to  variations  in  ac- 
coi  dance  with  the  strength  of  the  individual. 
Thu.s  while,  as  a rule,  the  water  is  taken  on  an 
empty  stomach  in  the  morning,  if  a patient  feels 
too  feeble  to  do  so  and  to  take  so  much  exercise 
without  food,  he  is  allowed,  before  going  to  the 
spring,  a cup  of  bouillon,  or  a glass  of  milk,  or  a 
cup  of  coffee  and  a small  piece  of  bread;  and 
many  patients  add  to  the  waters  milk  or  whey. 

Baths  are  niost  frequently  taken  between  11 
and  12  o’clock,  or  between  2 and  4 afternoon, 
or  as  near  to  these  hours  as  can  be  arranged  so 
that  the  time  for  bathing  be  pretty  nearly  equi- 
distant between  the  hours  for  meals. 

At  many  of  the  principal  spas  a long  covered 
way  is  provided  in  which  patients  may  take  the 
pre.scribed  amount  of  walking  exercise  during 
wet  weather,  while  the  time  is  njade  to  pa.ss 
plea.santly  by  the  playing  of  varied  selections  of 
music  by  the  instrumental  band,  which  is  one 
of  the  invariable  accessories  of  a popular  resort. 

The  band  plays  usually  at  the  spring  for  an  hour 
or  two  in  the  morning,  and  for  a similar  time 
in  the  afternoon  or  evening.  At  Homburg,  to 
suit  English  habits,  there  is  lunch  at  1 or 
L30  p.rn.,  and  dinner  at  6 or  6'30  p.m.  The 
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evening  performance  by  the  band  begins  at  7-30 
p.m.;  and  when  the  weather  is  unsuited  for  out- 
of-door  perforniauce,  it  takes  place  in  a well- 
appointed  concert-hall.  It  may  be  added  that 
a couise  at  a spa  is  usually  prolonged  for  from 
three  to  six  weeks,  but  varies  according  to  the 
requirements  of  each  individual  patient. 

Well-fevep  or  Bath-fever  is  a feverish  condi- 
tion which  sometimes  arises  with  excessive  use 
of  waters  or  unduly  prolonged  or  too  hot  baths. 
Giddiness,  drowsiness  or  sleeplessness,  a feeling 
of  cold  followed  by  heat  and . sweating,  rashes 
on  the  skin,  aie  some  of  the  symptoms  produced, 
which  at  one  time  were  regarded  as  part  of  the 
necessary  result  of  the  treatment,  and  the  indi- 
cation of  the  system  being  affected  by  the  treat- 
ment. Concerning  this  Braun  says:  ‘‘From  the 
misuse,  both  as  to  quantity  and  temperature  of 
waters  taken  medicinally,  there  result  in  many 
cases  various  conditions  of  indisiDosition,  dif- 
feiing  according  to  the  individual  concerned, 
and  most  unsuitably  comprised  under  the  mys- 
tical common  designation  of  well-fever.  A well- 
fever  does  not  exist,  any  more  than  does  a well 
spiiit;  and  what  is  generally  understood  by  the 
teim  aie  individual  conditions,  in  consequence 
of  a lasting  or  transient  exaggerated  effect  pro- 
duced by  the  method,  diet,  and  new  mode  of  life, 
often,  of  course,  combined  with  excitement  of 
the  system,  but  witliout  common,  characteidstic, 
and  constant  symptoms.  Deluging  the  stomach 
with  water  very  easily  produces  d}^spepsia  and 
catarrh  of  this  organ;  and  the  special  peculiari- 
ties of  the  liquid,  its  cold  or  heat,  and  the  dif- 
ferent salts  and  gases  contained  in  it,  heighten 
and  modify  this  influence;  digestion  suffers,  nu- 
trition fails,  the  skin  is  subject  to  various  erup- 
tions, especially  boils,  and  from  the  general  state 
of  health  the  sym]>toms  of  the  genei'al  malady 
are  increased.”  Waters  which  contain  little  or 
no  .salts  in  solution  produce  such  symptoms  as 
readily  as  strong  waters,  if  their  emjjloyment  is 
overdone.  They  are  very  frequently  observed 
at  Buxton  and  Gastein,  whose  waters  are  even 
purer  than  ordinary  drinking  water.  These  are 
the  reverse  of  desirable  results,  and  are  to  be 
avoided  by  medical  advice  being  sought  and 
followed  in  the  use  of  the  waters. 

I.  Indifferent  Waters  (Simple  Thermal 
Spring’s— Wildbader). 

Theie  are  waters  termed  indifferent  because 
they  possess  no  particular  chemical  characters 
because  of  absence  of  solid  con.stituents  in  any 
quantity.  Some  are  even  purer  than  ordinary 
lake  or  river  water,  used  for  drinking  j:)urposes. 
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They  are  perfectly  transparent,  and  devoid  of 
taste.  These  waters  are  very  largely  used  for  bath- 
ing purposes,  the  constant  supply  of  hot  or  wai  in 
water  from  the  spring  being  taken  due  advan- 
tage of,  swimming  baths  being  arranged  as  well  as 
sitz  and  foot  baths,  &c.  It  does  not  appear  that 
they  have  eft’ects  beyond  those  due  to  the  warmtli 
of  the  water.  Many  of  them  contain  gases  in 
solution,  and  the  escape  of  the  gas  in  the  water 
is  accompanied  by  a gently  stimulating  action 
on  the  skin.  Most  of  these  springs  rise  at  con- 
siderable elevations  in  hilly  regions,  and  on  that 
account  have  been  called  wild-baths  (Wildbader), 
Aquae  Ferince  or  Thermae  Silvestres,  and  the 
mountain  climate  is  to  be  taken  into  account  in 
estimating  their  effects.  The  waters  when  drunk 
have  the  effects  of  pure  water  already  described, 
and  they  may  be  taken  as  hot  as  possible  from 
the  spring  or  may  be  allowed  to  cool. 

Such  waters  are  used  as  baths  for  their  calm- 
insr  and  soothing  effects,  and  are  found  beneficial 
in  nervous  cases,  cases  of  neuralgia,  hysteria,  ex- 
citability of  the  nervous  system,  sciatica,  and 
painful  menstruation.  In  rheumatic  affections 
and  in  gout,  specially  in  irritable  forms,  their 
soothing  effects  and  their  influence  in  aiding  the 
removal  of  thickenings  and  swellings  are  valu- 
able.  But  this  is  not  an  exclusive  property  of 
this  kind  of  bath.  In  skin  affections  they  are 
prized.  They  are  employed  also  in  abdominal 
affections,  such  as  are  accompanied  by  chronic 
thickenings  finding  much  relief  from  such  treat- 
ment. In  some  forms  of  paralysis,  such  as  that 
following  diphtheria  or  consequent  upon  lead- 
poisoning, they  often  produce  benefit.  Such 
waters  are  taken  internally  to  soothe  irritability 
of  stomach  and  bowels,  to  stimulate  the  action 
of  the  liver  and  promote  the  secretion  of  bile, 
to  correct  acidity  of  the  stomach  and  constipa- 
tion. In  general  states  of  ill-health  and  in  re- 
tarded convalescence  the  waters  are  useful  be- 
cause of  the  promotion  of  tissue  change,  and  the 
warm  baths  aid  their  action.  Such  baths  and 
waters  are  also  useful  to  persons  who,  not  suffer- 
ing from  any  oi’gauic  disease,  are  exliausted  and 
their  vital  powers  lowered  by  excessive  work  or 
the  fatigues  of  ultra-fashionable  life.  lu  such 
cases  the  well-directed  life  of  the  bathing  estab- 
lishment, with  its  regularity,  its  quietness,  its 
mountain  air,  and  the  calming  influences  of  the 
warm  bath  on  the  nervous  system,  and  at  the 
same  time  its  gently  stimulating  effects  on  the 
skin  and  circulation,  with  the  change  of  tissue 
it  promotes  iii  association  with  the  drinkincr 
water,  are  all  well  adapted  to  promote  a resto- 
ration to  ordinary  healthy  activity. 


The  table  No.  I.,  page  92G,  contains  the  names 
of  the  chief  sp)Ings  whose  characters  have  just 
been  described,  their  situation,  elevation  above 
I sea-level,  and  the  temperature  of  the  springs 
being  also  noted. 

We  must  now  give  a few  details  regarding 
the  moi’e  important  of  these  springs. 

Bagn^res  de  Bigorre  (1850  feet),  on  the 
Adour,  in  the  Hautes  Pyrenees,  is  included 
among  the  indifferent  waters,  since  it  contains 
barely  10  grains  of  solid  constituents  in  IG  ounces, 
of  which  nearly  G consist  of  sulphate  of  lime, 
not  absorbed  if  the  water  is  imbibed.  It  is 
one  of  the  most  popular  baths  in  France.  It 
possesses  no  less  than  twenty-four  springs,  two 
of  which,  the  Foulon  and  the  Salut,  are  used 
for  bathing  purposes  to  diminish  excitability 
of  the  nervous  system.  Three  of  the  springs 
contain  carbonate  of  ix’on,  nearly  f grain  in 
IG  ounces  in  one  of  them,  these  waters  also 
being  at  a high  temperature.  These  are  used 
in  cases  for  which  iron  is  suitable  (see  jx.  947). 
The  accommodation  is  good,  and  the  situation 
beautiful.  It  is  I’eached  in  5^  hours  from 
Bordeaux. 

Bath,  in  the  county  of  Somerset,  England, 
was  at  one  time  a most  popular  and  fashionable 
resort,  and  after  a period  of  neglect  efforts  are 
being  made  to  restore  it  to  something  like  its 
old  estate  by  the  provision  of  every  possible  aid 
to  the  comfort  and  pleasiu’e  of  visitors.  It  has 
four  springs  (swimming  bath  88°,  king’s  110°, 
queen’s  112°,  hot  118°).  The  waters  are  prac- 
tically indifferent,  containing  barely  18  grains 
of  solids  to  the  pint,  of  which  10  are  sulphate 
of  lime,  2^  sulphate  of  soda,  2^  chlorides  of 
sodium  (common  salt),  and  of  magnesium,  and  1|^ 
carbonate  of  lime.  A minute  quantity  of  oxide 
of  iron  is  also  present.  The  waters  are  recom- 
mended for  rheumatism  and  gout,  chronic  skin 
diseases,  as  psoriasis  and  eczema,  dyspepsi.a,  and 
neuralgia;  of  the  water  ^ to  2 tumblerfuls  are 
taken  once  or  twice  daily.  The  advantage  of 
Bath  is  that  it  is  available  the  whole  year.  It 
affords,  indeed,  one  of  the  best  winter  climates 
in  England,  and  is  resorted  to  rather  between 
November  and  A])ril  than  in  summei’,  when  it  is 
too  I'elaxing.  Its  disadvantage  is  that  it  is  a 
large  town  of  about  52,000  inhabitants,  but  the 
accommodation  is  in  consequence  of  a wider 
variety, and  its  bathing  establishments  are  good. 

The  mineral  water  of  Bath  is  bottled  for  use 
as  a table  water  under  the  title  Sulis. 

Buxton,  in  Derbyshire,  England,  at  an  ele- 
vation of  1000  feet,  has  an  abundant  supply  of 
I very  pure  water,  containing  only  2|  grains  of 
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solids  in  20  ounces  of  water,  with  i cubic  iiicli 
of  carbonic  acid  gas,  but  60  of  nitrogen.  Its  air 
is  pure  and  bracing,  but  the  temperature  is 
\eiy  \aiiable,  and  the  I'ainfall  rather  excessive. 
The  water  is  chieHy  used  for  bathing,  five 
minutes’  immersion  in  the  natural  bath,'fifteen 
minutes’  if  its  temperature  is  artificially  raised 


to  93°  or  96°.  In  chronic  gout  and  rheumatism, 
especially  with  debility,  it  is  most  useful.  Of  the 
water  2 or  3 pints  are  drunk  throughout  the 
day,  part  an  hour  before  breakfast,  the  rest  early 
in  the  afternoon.  Buxton  is  not  a very  desir- 
able jfiace  for  the  very  enfeebled  or  delicate. 
The  risk  of  catching  cold,  owing  to  the  variable- 


I.  SIMPLE  WARM  WATERS  (THERMAL  SPRINGS). 


i Name. 

Situation. 

Temperature 
in  Degrees 
Fahrenlieit. 

Eleva- 
tion in 
Feet. 

i 

' Acqui 

Italv 

103  to  113 

Badenweiler . 

1 

Baden  

and  upwards. 
69  to  81  ’5 
90  to  95 
88  to  118 
90  to  101 
and  higher. 

1,425 

1,850 

100 

4,300 

Bagneres  de  Bigorre 
Bath 

France  (Pyrenees) . . . 
England  . 

: Bormio 

i 

Italv 

Buxton 

England  (Derbyshire) 

82 

1 

1,000  1 

Gastein 

Austrian  Alps.. 

96-8  to  114-8 

3,315 

Hammam  Meskoutiu 

Algeria 

115  to  213 

Hammarn  RTrrha... 

Algeria 

Hot. 

j Hot  Springs 

Arkansas  (America) 

93  to  150 

Hot  Springs 

Virginia  ,, 

78  to  110 

Johanni-sbad 

Bohemia 

86 

66  to  84 

2,000 

1,400 

Landeck 

Glatz  in  Silesia 

! Leukerbad  ( Leuk, 

1 Lceche-les-Bains).. 

Switzerland 

102  to  122 

4,600 

Liebenzell 

Wurtemberg... 

71  '5  to  77 

1,113 

Lucca  

Italy 

100  to  129 

Luxeuil 

Hau  te-Sa0ne(  France) 

65  to  133 

1,300 

I Matlock 

England  (Derbyshire) 

68 

; N6ris 

France 

114  to  125 

800 

Neuhaus  

Styria 

95 

1,200 

Panticosa 

Spain  (Pyrenees) 

77  to  92 

5,000 

j Pfiiffers 

Switzerland 

100.4 

2,115 

I Plombiferes 

France  

66-2  to  143-6 

1,310 

1 Ragatz  

Switzerland 1 

100-4 

L510 

Rornerbad 

Styria 

94  to  98 

750 

Schlangenbad 

1 

Nas.sau  (Pru.ssia) 

86  to  90-5 

900 

I Teplitz , 

Bohemia  

99-5  to  108-5 

648 

! Tobelbad 

Stvria . 

77  to  83 
95  to  102-2 

96-8  to  104 

1,200 

712 

1,100 

Tiiffer 

Stvri.a . 

Warmbrunn 

Silesia  (Prussia) 

Wildbad 

Wurtemberg 

93-2  to  102-2 

L3-23 

Rejiakks. 


Mud-baths  also. 

Whey-cure  also. 

Contains  '03  gr.  oxide  of  iron  in  20  ozs. 
Season,  May  to  September.  For  chro- 
nic rheumatism  and  hysteria.  Via 
Innsbruck,  Bozen,  Meran,  and  Stilf- 
serjock. 


Season,  May  to  October.  For  rheu- 
mati.sm,  gout,  malaria,  skin-disease, 
and  old  gunshot  wound.s. 


Season,  May  to  October. 


Contains  carbonate  of  iron. 

Season,  June  to  Sept.  For  chronic 
rheumatism  and  skin-diseases.  Con- 
tains 7 to  13  grs.  sulphate  of  lime. 

For  neuralgia,  hysteria,  rheumatism, 
and  uterine  complaints. 

Vhey-cure  pursued  here  also.  Sea- 
son, May  to  October. 

die  highest  bath  in  Euro]ie.  A re- 
sort in  consumption.  Season,  July 
to  September. 


<Tear  Tiiffer.  For  hysteria  and 
clironic  uterine  disease. 


bad.  Whey-cure  also. 


ne.ss  of  the  climate  is  considerable;  and  the  hilly 
character  of  the  situation  does  not  admit  of  any 
extent  of  level  walk  for  the  real  invalid.  The 
season  is  from  April  to  November. 

Gastein  (3315  feet)  is  the  chief  German  spa  of 
the  kind  we  are  at  present  considering.  In  the 
Tyrol,  thirteen  hours’drive  from  Salzbiu’g,in  the 
midst  of  mountain  scenery,  it  possesses  a high 
reputation  for  its  bracing  climate.  Bain  is  heavy 
in  June,  July,  and  August,  and  the  temjtera- 


ture  is  variable  though  never  very  high,  the 
highest  being  86^  Fahr.  The  most  appropriate 
season  is  from  the  middle  or  end  of  July  to  the 
beginning  of  September.  The  water  contains 
only  2i  grains  of  solids  in  16  ozs.,  of  which  1^ 
grains  are  sulphate  of  soda,  so  tliat  it  is  a very 
soft  water.  Its  high  altitude  allows  the  water 
to  be  used  for  bathing  at  a higher  temperature, 
less  excitement  being  produced  than  the  same 
heat  of  water  would  cause  at  a lower  elevation. 
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The  duration  of  the  bath  varies  from  ten  minutes 
to  an  hour,  and  it  is  suited  for  chronic  rheu- 
matic and  gouty  conditions  especially  in  nervous 
and  irritable  subjects.  Gasteiu  has  also  a re- 
putation for  hysteria,  some  forms  of  paralysis 
and  impotence.  At  Hof-Gastein,  500  feet 
lower’,  and  an  hour’s  distance  by  the  road,  more 
accommodation  is  obtained,  and  thither  the 
water  is  conveyed. 

Leukerbad  (4600  feet)  is  situated  at  the 
foot  of  the  Gemini  Pass  in  the  canton  Wallis, 
and  is  reached  by  a railway  journey  of  six 
hours  from  Geneva  and  a road  journey  of 
three  hours.  The  waters  are  classed  as  inditfer- 
ent,  though  they  contain  14  grains  of  solids  to 
16  ounces;  of  which,  however,  10^  are  sulphate 
of  lime,  and  are  sulphate  of  magnesia.  The 
baths  are  employed  chiefly  in  chronic  skin 
disease,  the  duration  of  the  bath  extending  from 
half  an  hour  to  eight  hours.  The  bathers  are 
attired  in  woollen  mantles  and  capes,  anrl  pass 
the  time  in  the  bath  playing  dominoes  and  chess, 
taking  luncheon,  &c.,  on  boards  floated  to  them. 
Both  sexes  bathe  together,  chiefly  Swiss  and 
French.  The  season  is  from  June  to  Septem- 
ber. 

Matlock,  in  Derbyshire,  England,  has  water 
of  a temperature  of  68°,  but  is  chiefly  famous 
for  its  hydropathic  establishment,  where  the 
system  of  bathing  with  hot  and  cold  water  is 
carried  out  in  a scientiflc  manner,  probably  un- 
surpassed anywhere. 

Pfaffers  and  Ragatz,  in  the  Swiss  canton 
St.  Gall,  are  an  hour’s  walk  from  one  another. 
The  latter  is  a station  on  the  railway  from 
Rorschach  to  Chur,  on  the  way  to  St.  Moritz. 
The  waters  of  Pfaflers  are  conveyed  to  Ragatz 
in  wooden  pipes.  They  are  used  for  both  bath- 
ing and  drinking,  and  are  adapted  for  nervous 
afiections  in  women,  for  gout  and  rheumatism. 

Plombieres  (1310  feet)  is  situated  in  the  de- 
partment of  the  Vosges  south  of  Nancy,  and  dis- 
tant from  it  four  hours  by  railway,  and  is  in 
France  what  Teplitz  is  in  Germany.  The  waters 
are  drunk  to  the  extent  of  five  to  six  glasses, 
are  easily  borne  by  the  stomach,  and  are  useful 
in  chronic  catarrh  and  painful  conditions  of 
that  organ.  The  bathing  establishments  are 
commodious,  and  the  surroundings  in  the  way 
of  scenery  and  amusements  are  pleasant  and 
cheerful.  Rheumatism,  chronic  joint  affections, 
neuralgia,  are  also  treated.  Hot  baths  continued 
for  some  hoiu’s  are  used. 

Schlangenbad  (900  feet)  is  situated  in  a 
valley  of  the  Taunus.  Its  railway-station  is 
Eltville,  and  it  is  near  Wiesbaden  and  Schwal- 


bach.  “ It  is  one  of  the  places  best  suited  for 
the  mild,  soothing,  and  refreshing  effect  of 
thermal  treatment”  (Braun).  “It  is  as  pictur- 
esque as  a jflace  can  be  on  the  small  scale,  with 
shady  alleys  and  endless  forest  paths.  The 
baths  . . . ai’e  beautifully  arranged,  and  I 

can  vouch  for  their  pleasant  feeling,  though  I 
leave  it  to  the  fair  sex  to  vouch  for  their 
cosmetic  properties.  They  have  a great  repu- 
tation for  quieting  and  strengthening  the  ner- 
vous system,  and  are  resox'ted  to  very  much  by 
hysterical  ladies,  and  ladies  suffering  from 
functional  derangements  of  the  uterine  s}^stem. 
Skin  complaints  are  also  treated  here”  (Mac- 
pherson).  The  season  is  May  to  October. 

Teplitz  (648  feet)  is  on  a branch  from  the  rail- 
way between  Dresden  and  Prague.  It  is  one  of 
the  most  frequented  baths  in  Europe,  and  with 
its  newer  suburb  of  Schbnau  affords  a total  of 
4000  baths  daily.  The  town,  which  is  situated 
in  a broad  and  pleasant  valley,  surrounded  on 
all  sides  by  hills,  has  a population  of  16, .300;  its 
climate  is  mild,  vegetation  is  luxurious,  and 
the  neighbourhood  abounds  in  interest.  The 
springs  are  numerous,  the  chief  one  containing 
scarcely  5 grains  in  16  ounces,  of  which  2^ 
grains  are  carbonate  of  soda.  The  baths  are 
given  as  hot  as  can  be  borne,  and  are  employed 
for  all  such  jiurposes  as  have  already  been  indi- 
cated on  p.  924 — rheumatism,  gout,  &c. — and 
have  a special  reputation  for  old  gunshot 
wounds.  They  sometimes  induce  a feverish 
condition,  attended  by  skin  eruptions  (see  Bath- 
fever,  p.  924).  Mud  or  moor  or  peat  baths  are 
used  here  also.  The  season  begins  in  May. 

Wild  bad  (1323  feet),  lies  in  the  Black  Forest, 
south  of  Carlsruhe,  and  distant  from  it  a rail- 
way journey  of  two  hours.  It  lies  in  the  pine- 
clad  ravine  of  the  Enz;  and  has  a population 
of  3200.  It  “ has  almost  evei’ything  that  can 
recommend  a place  to  the  English.”  It  can  be 
reached  from  London  by  Paris  and  Strasburg 
in  twenty-four  to  thirty  hours.  The  accom- 
modation and  bathing  arrangements  are  excel- 
lent. It  also,  like  Teplitz  and  Gastein,  may  be 
taken  as  a type  of  the  thermal  spring,  in  its 
effects  in  rhei;matism,  gout,  depressed  condi- 
tions of  genei’al  health,  and  so  on.  Various 
kinds  of  paralytic  cases  are  specially  to  be  found 
here.  Liebenzell  is  within  8 miles  of  Wildbad, 
and  Teinach,  also  with  minei'al  springs,  cold, 
one  of  which  contains  iron,  is  15  miles  distant. 

Among  other  jflaces  Avhich  possess  springs, 
which  containso  little  solids  as  to  be  fitly  included 
among  the  class  of  indifferent  waters,  are  Clifton, 
in  Gloucestershire,  England,  whose  water  con- 
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tciius  4^  grains  to  16  ozs.,  and  is  of  a tempera- 
ture of  74°  Fahr.;  Mallow,  in  Ireland,  with 
water  of  69°;  Malvern,  in  Worcestershire, 
England,  whose  water  is  pure  but  cold,  and  used 
in  painful  affections  of  kidneys  and  bladder; 
and  Bristol,  with  hot  wells  (80°  Fahr.),  whose 
water  contains  5f  grains  to  16  ozs.,  chiefly  sul- 
phate of  lime  and  soda,  and  over  3 cubic  inches 
of  carbonic  acid  gas. 

II.  Common  Salt  Waters 
(Muriated  Saline  Waters— Sool  Waters). 

The  waters  to  be  considered  under  this  head 
are  those  whose  chief  constituent  is  common  salt, 
chloride  of  sodium,  a compound  of  chlorine  with 
sodium.  Similar  compounds  with  potassium, 
magnesium,  and  calcium  (lime)  also  occur,  the 
chlorides  of  potassium,  magnesia  and  lime,  but  it 
is  the  sodium  salt  that  is  the  most  important. 
Waters  rich  chiefly  in  this  ingredient  are  used  both 
for  bathing  and  for  drinking  purposes.  Baths 
containing  this  ingredient  are  in  Germany  called 
sool-baths  (sool-bader).  The  chief  effect  upon 
the  skin  is  a stimulating  one,  much  more  stimu- 
lating than  simple  water.  It  is  for  this  purpose 
that  sea-bathing  is  employed  in  the  case  of 
scrofulous  children,  and  others  with  defective 
nutrition.  The  strong  stimulating  effect  upon 
the  skin  not  only  exerts  a bracing  and  tonic 
effect  upon  it  by  improving  the  circulation  in 
it,  but  has  a secondary  effect  upon  all  the 
functions  of  the  body,  quickening  their  activity 
and  promoting  tissue  change.  Tlie  pronounced 
effect  of  the  addition  of  salt  to  water  is  shown 
by  the  fact  that  a bath  which  contains  salt  will 
have  as  strongly  stimulating  an  effect  upon  the 
skin  as  much  hotter  water  containing  no  salt  in 
solution.  Watera  too  rich  in  this  ingredient 
may  stimulate  to  an  excessive  degree  leading  to 
irritation.  The  exact  degree  of  stimulation  is 
determined  by  the  quantity  of  salt  in  solution, 
the  duration  of  the  bath  and  its  temperatui’e. 
It  appears  that  2 to  3 per  cent  of  salt  is  sufficient, 
that  is  150  to  300  grains  of  salt  in  16  ozs.  of 
water,  and  that  10  per  cent  is  too  strong,  and 
that  a salt  bath  of  95°  Falir.  will  be  as  stimu- 
lating as  one  of  plain  water  at  100°'8.  When 
the  natural  water  of  the  spring  is  too  strong  it 
is  diluted,  and  when  too  weak  it  is  strengthened 
by  the  addition  of  concentrated  waters.  When 
such  waters  are  taken  internally  they  stimulate 
the  walls  of  the  stomach  and  bowels,  and  if  ex- 
cess be  taken  the  stimulation  passes  into  irrita- 
tion, evidenced  by  vomiting  and  perhaps  purg- 
ing,and  other  signs  of  catarrh  of  the  stomadi  and 
bowels.  But  the  waters  have  far  wider  effects 


than  these.  It  must  not  be  forgotten  that  salt 
exists  in  every  organ  and  tissue  of  the  body, 
and  in  every  fluid  and  secretion  or  excretion 
(see  pp.  535  and  541).  About  3000  grains  are 
present  altogether  in  the  body,  300  of  them 
being  ever  in  a state  of  coming  and  going,  beino- 
expelled  from  the  body  with  urine,  sweat,  &c., 
and  being  restored  with  food.  Salt  appears  to 
have  a very  powerful  influence  in  promoting  the 
digestion  and  absorption  of  certain  foods,  and 
in  the  blood  and  tissues  its  presence  seems  to 
promote  the  activity  of  tissue  change.  At  any- 
rate  an  increase  in  the  quantity  of  salt  intro- 
duced is  soon  followed  by  an  increase  in  the 
amount  of  urea  expelled,  the  result  of  the 
change  albuminous  food-stuffs  undergo  in  the 
body  (see  p.  539).  In  a case  where  no  common  salt 
is  introduced,  it  yet  continues  for  a long  time  to 
appear  in  the  urine,  as  if  change  could  not  go  on 
without  it,  and  the  tissues  could  store  up  an 
extra  quantity  in  case  of  need.  Again,  the 
absence  of  salt  from  the  food  or  its  presence  in 
deficient  quantity  leads  to  serious  disturbances 
of  general  health.  A very  important  part  in 
nutrition  is  also  played  by  the  chloi’ide  of 
potassium.  By  experiments  with  animals  it 
has  been  shown  that  the  absence  of  the  latter 
from  food,  though  the  former  be  present  in 
abundance,  will  be  evidenced  by  feebleness  and 
emaciation  of  the  animal. 

These  facts  are  partly  explanatory  of  the 
circumstance  that  the  drinking,  in  appro]:)riate 
quantity,  of  salt  waters  will  greatly  improve  the 
nutrition  of  the  body  by  its  stimulating  effects 
on  tissue  change.  Thus  such  waters  are  used 
for  this  purpose  in  gout  and  scrofula.  They  are 
often  effective  in  bloodlessness  in  women,  when 
iron  treatment  ha-s  failed,  and  tliey  also  aid  the 
absorption  of  iron.  In  general  ill-health,  the 
result  of  exposure  to  malaria,  they  have  often 
proved  useful,  and  in  retarded  convalescence 
from  acute  disease.  Their  stimulating  effects 
upon  the  secretions  of  stomach  and  liv^er  and 
otlier  digestive  organs  are  the  cause  of  their 
extensive  use  in  dyspepsia,  both  acute  and 
chronic.  For  this  purpose  tliey  should  be  taken 
cold,  and  in  such  quantity  that  from  60  to  300 
grains  of  salt  are  introduced  in  this  way  daily. 
The  carbonic  acid  gas  they  contain  assists  in 
producing  the  effect.  In  sluggishness  of  liver 
and  bowels  their  employment  is  attended  with 
benefit,  as  well  as  in  other  congestive  disorders 
of  other  organs,  such  as  the  womb.  Some  of 
these  waters  are  famous  in  the  treatment  of 
diseases  peculiar  to  women,  notably  Kreuznach, 
and  in  England  Woodhall.  In  both  these  waters 
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II.  COMMON  SALT  WATERS  (MURIATED  SALINE  WATERS). 


Quantity 

Quantity  o 

f 

Alti- 

of 

Carbonic 

Temperature 

Common 

Acid  Gas 

of  the 

Remarks. 

Name. 

Situation. 

Salt 

in  cubic 

Water  in 

Feet. 

in  grains  in 

inches  in 

Degrees  Fahr. 

16  ounces. 

16  ounces. 

Adelheidsquelle 

Baden-Baden 

See  Heilbrunn 
Black  Forest 

610 

14i 

li 

114 -8  to  154 -5 

1 

Contains  also  2 grs.  lime  and  traces  of  arsenic 

and  bromine.  Season,  May  to  October. 

Bex 

Vaud  (Swit- 

1400 

Gi-ape-cure  establishment. 

zerland) 

18 

6 grains  lime  sulphate. 

Bourbonne- 

France 

900 

46 

115  to  147 

les-Bains 

(Vosges) 

Wiii'temberg 

600 

16  to  19 

19  to  27 

63-5  to  69-1 

Contains  also  J gr.  carbonate  of  iron,  and 
14  grs.  lime  salts.  4 miles  from  Stuttgart. 

Mud-baths  and  whey  establishment. 

Cheltenham 

England  — 

74-5 

33  to  40 

Cold 

Contains  also  5 grs.  lime  salts  and  a trace 

Crouthal 

Germany  (nr. 

600 

22  to  27 

56-7  to  61-2 

the  Taunus) 

of  iron. 

Dipso  or  Aedep- 

Greece  (Ne- 

68 

2 

88  to  162 

Also  k cub.  in.  sulphuretted  hydrogen,  7 grs. 

SOS 

groponte) 

of  Epsom  and  Glauber’s  salts  and  iodide 
and  bromides. 

Droitwich 

Diii'kheim 

England, 

Bavaria  (foot 
of  Haardt 

358 

2-500 
71  to  79 

4 to  5 

Cold 

Cold 

Grape  and  whey  cure  establishments.  Con- 
tains 15  gi-s.  lime  salts  and  i gr.  iron,  and 

Mountain) 

iodine  and  bromine  compounds  from  j^th 
to  y’fjth  grain. 

Hall 

Tyrol 

1700 

112 

2 

Cold 

Contains  iodine  and  bromine  compounds  to 
nearly  1 grain  and  a minute  quantity  of 

iron.  Great  repute  in  scrofulous  goitre. 
Season,  May  to  October. 

Heilbrunn  (Adel- 

Bavaria 

2400 

38 

13 

Cold 

Contains  nearly  1 gr.  iodine  and  bromine 

heid  Spring) 

compounds,  and  Too^h  iron,  and  6 grs.  car- 
bonate of  soda. 

Hombupg  (Eliz- 
abeth Spring) 
Ischia 

Central  Ger- 
many(Taunus) 
Island,  20  m. 
from  Naples 

600 

48  to  104 

43  to  109 

60 

Contains  17  grs.  lime  salts,  Jth  gr.  iron. 
Season,  May  to  September. 

Season,  spring  and  summer.  Whey-cure. 

Ischl 

Austria 

1400 

223 

Wliey  establishment  and  mud-baths.  Sea- 
son, May  to  September. 

Iwonicz 

Galicia 

47  to  60 

30 

Cold 

Contains  also  8-13  grs.  carbonate  of  soda, 
and  small  quantities  iodine  and  bromine. 

Used  as  the  waters  of  Kissingen. 

Kissingen  (Ra- 

Bavaria 

590 

17i  to  44J 

41 

Cold 

Season,  May  to  September. 

koczy  Spring) 
Kreuth 

Between 

2911 

Salt  springs  used  for  baths  for  irritable  and 
scrofulous  subjects.  Sheltered  situation 

Munich  and 

Salzbui’g 

and  still  atmosphere.  Whey-cure  estab- 
lishment. 

Kreuznach.. .. 

Rhen.  Prus... 

286 

67  to  108 

0 

Cold 

Season,  end  of  April  to  beginning  of  Oct. 

Leamington 

England 

40  to  60 

2 to  3 

Cold 

Contains  also  from  32  to  40  grs.  Glauber’s 

Mergentheim. . . 

salt,  20  chloride  of  lime,  and  small  quan- 
tities of  iron,  bromine  and  iodine.  (See 
table,  p.  934.) 

Wiirtemberg 

590 

51 

13 

Cold 

Contains  small  quantities  iron,  16  grs.  Epsom 

Mondorf 

and  21  Glauber’s  salts,  and  10  grs.  sulphate 
and  carbonate  of  lime. 

Luxembom’g 

600 

67 

1 

77 

Contains  12  grs.  indigestible  sulphate  of 

Nauheim 

Hesse-Darm- 

450 

109 

15 

lime,  and  24  of  chloride,  and  -002  arseniate 
of  soda. 

Contains  llj  grs.  bicarbonate  of  lime,  and  -2 

stadt 

carbonate  of  iron,  -004  arsenic,  -3  bromide 
of  magnesium,  and  8 chloride  of  lime. 

Neuhaus 

nr.  Kissingen 

700 

76 

Other  stronger  springs  used  for  bathing. 

Pyrmont  (Salt 

Waldeck 

404 

64 

23 

Cold 

Contains  also  sulphate  of  magnesia  7 grs.. 

Spring) 

sulphate  and  carbonate  of  lime  16  grs. 
(For  iron  springs  at  Pyrmont,  see  Table 

Rehme  Oeyn- 

Westphalia 

134 

240 

18 

80  to  93 

VIII.)  This  spring  is  suited  for  drinking. 
Very  fine  modern  baths,  gas  baths,  &c. 

hausen 

Reichenhall 

(betw.  Minden 
and  Cologne) 
Bavaria 

1407 

28  per  cent 

67 

Waters  too  strong  for  drinking.  22  grains 
lime  sulphate. 

Strongest  salt  spring  in  Europe  used  for 

bathing.  For  drinking  1 to  1^  oz.  in  glass 
of  water.  Whey  establishment.  Has  an 

inhaling  chamber,  air  impregnated  with 
salt  spray,  useful  in  catarrh  of  chest  and 

Saratoga  (Em- 

U.S.A 

60J 

34i 

Cold 

stomach.  32  grains  lime  sulphate. 

pire  Spring) 

Schmalkalden. . 

Hesse 

1000 

71 

8 

Cold 

Contains  also  22  grs.  lime  sulphate,  making 

[us) 

Nassau(Taun- 

it  less  suitable  for  drinking.  Mud  and 

Soden 

446 

18  to  117 

30  to  48 

Lukewarm 

pine  baths. 
Whey  cure. 

Soden 

Near  Aschaff- 
enberg 
Greece 

440 

40 

0 

Cold 

The  spring  for  bathing  contains  160  grs.  salt 

Thermia  (Island) 

61J 

3 

116 

in  16  ounces. 

Contain  also  bromine  and  iodine  and  9 grs. 

Wiesbaden.... 
Wildegg 

Nassau 

Switzerland 

323 

1100 

62J 

75 

6i 

156 

Epsom  salt. 

13i  grains  sulphate  of  lime  make  it  indi- 

Woodhall 

Lincolnshire, 

120 

gestible. 

Contains  i gr.  bromide  and  i gr.  iodide  of 

England 

sodium. 

n 


59 
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BADEN-BADEN 

there  is  present  a small  quantity  of  iodine  or 
bromine  or  both,  and  to  it  the  curative  effects 
have  been  attributed.  It  is  generally  believed 
however,  that  the  undoubted  benefits  of  such 
waters  in  inffanimatory  and  congestive  condi- 
tions of  the  uterine  organs  are  the  result  of  the 
stimulating  eflects  of  the  salt  water  and  not  of 
the  minute  quantities  of  the  other  ingredients, 
and  we  shall,  therefore,  include  them  in  the 
present  group.  By  virtue  of  their  stimulating 
tissue  change  they  aid  in  removing  enlargements 
from  joints  and  from  other  parts  of  the  body 
whete  inflammation  has  been  accompanied  by 
thickening  of  parts.  The  baths  are  most  valu- 
able aids  to  the  waters  in  cases  of  weakness  of 
the  skin  and  convalescence  from  disease.  Care 
must  always  be  taken  that  excess  is  not  drunk 
and  dyspeptic  symptoms  set  up  by  this  means. 

Baden-Baden  (616  feet)  is  situated  in  the 
Giand-duchy  of  Baden,  Oermany,  in  a beauti- 
ful valley  of  the  Black  Forest,  easily  reached 
from  Iiankfort  C)!'  Strasburg.  It  is  a most 
popular  pleasure  resort,  with  a warm  climate, 
the  mean  annual  temjierature  being  48°,  shel- 
tered by  its  situation,  and  with  abundant  ac- 
commodation for  visitors,  of  whom  there  are 
more  than  4000  annually.  Four  of  its  chief 
springs  have  been  united  by  shafts,  executed 
under  the  government  of  the  duchy.  The  baths 
are  the  chief  means  of  treatment  employed,  but 
the  waters,  from  their  small  amount  of  solid 
constituents,  a total  of  22  grains  in  16  ounces, 
are  suitable  also  for  drinking.  This  is  at  the 
same  time  a small  quantity  for  bath  purposes, 
producing  little  more  effect  than  the  simple 
waters.  Slight  forms  of  gout,  rheumatism,  and 
scrofula,  catarrh  of  stomach,  and  congestion  of 
abdominal  organs  are  benefited  by  Baden-Ba- 
den, while  persons  merely  requiring  change  of 
air  and  relaxation  without  having  anything 
specially  wrong  with  them  could  not,  accord- 
ing to  Dr.  Macpherson,  go  to  a better  place. 
Two  of  the  springs,  the  Murquelle  and  the 
Fettquelle,  contain  appreciable  quantities  of 
lithia,  and  arsenic  is  also  present,  but  whether 
they  have  any  effect  on  the  body  is  not  known. 
'Phe  season  is  from  1st  May  to  31st  October, 
but  is  at  its  height  from  the  end  of  August  to 
the  middle  of  October. 

Bourbonne-les-Bains  (900  feet),  the  French 
Wiesbaden,  is  in  the  department  of  the  liaute- 
Marne,  near  the  station  Laferte,  on  the  Paris- 
Muhlhausen  line.  Besides  the  common  salt  and 
carbonicacid,as  indicated  in  Table  II.,  the  waters 
contain  14  grains  (to  16  ozs.)  of  lime  salts,  and 
a third  of  a grain  of  bromide  of  sodium.  It  is  I 
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one  of  the  stronger  saline  springs,  suitable  for 
I such  cases  as  have  been  noted  in  the  general 
description  of  the  uses  of  salt  springs.  Ague, 
tumours  of  the  spleen  due  to  malaria,  and  cases 
of  torpid  liver  are  especially  the  cases  for  Bour- 
bonne.  Two  ])ints  is  the  quantity  of  water 
usually  drunk,  in  association  with  the  baths. 

Cheltenham,  in  the  west  of  England,  is  men- 
tioned in  this  group  because  of  one  spidng,  in 
which  the  chief  ingredient  is  common  salt, 
though  it  also  contains  11|  grains  of  Glauber’s 
salt  (sul|)hate  of  soda),  entitling  it  to  be  placed 
among  the  bitter  waters  (p.  934). 

Droitwich  water  has  a very  large  quantity  of 
saline  ingredients,  39  grains  of  Glauber’s  salt 
and  38  sulphate  of  lime,  besides  the  common 
salt  mentioned  in  the  table.  It  is  u.sed  only  for 
bathing  in  chronic  rheumatic  and  gouty  con- 
ditions, chronic  skin  eruptions,  in  lumbago  and 
sciatica,  and  as  a stimulant  for  the  removal  of 
thickenings.  Tlie  waters  are  used  diluted  for 
the  baths  at  a temperature  between  95°  and 
112° 

Horn  burg  is  one  of  the  most  popular  and  one 
of  the  most  English  bathing  resoi’ts  of  Europe. 
It  is  a town  of  8000  inhabitants,  situated  on 
an  elevated  ridge,  and  is  amply  provided  with 
parks,  gardens,  and  shady  walks.  Its  visitors 
number  over  11,000  annually.  It  is  reached  by 
railway  from  Frankfort-on-the-Main  in  half  an 
hour.  Its  waters  are  used  for  bathing,  for  which 
they  ai’e  heated,  and  for  drinking.  It  has  five 
springs,  Elizabethenbrunnen,  Luisenbrunnen, 
Kaiserbrunnen,  Ludwigsbrunnen,  and  Stahl- 
brunnen.  The  fir.st  is  chiefly  used,  and  its  com- 
position in  detail  is  as  follows  according  to 
Freseniiis : — 

Common  Salt  (Chloride of  Sodium),  75v  grains  in  16 

Chloride  of  Potassium, 2‘6  ,,  , 

Chloride  of  Calcium, 5-28 

Chloride  of  Magnesium, 5’6  ,,  ,, 

Sulphate  of  Lime, Off 

Carbonate  of  Lime, ....  11-6 

’ >> 

Carbonate  of  Magnesia, 0'2  ,, 

Carbonate  of  Iron, 048 

Carbonic  Acid, 45  cubic  inches. 

Temperature, 50°  Fahr. 

The  last-named  spring — Stahl — is  more  strongly 
iron  than  the  others;  while  the  Ludwigsbrunnen 
is  the  weakest  and  pleasantest  drinking  water. 
The  Elizabeth  spring  has  an  opening  effect  on 
the  bowels  after  three  glasses,  and  the  w'^aters  are 
employed  in  congestions  of  abdominal  organs, 
and  are  specially  useful  in  gout,  rheumatism,  and 
dyspepsia,  and  to  those  indisposed  after  a win- 
ter’s round  of  gaieties,  and  to  the  overworked 
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professional  or  business  man.  Ihe  more  j)ro- 
nounced  iron  springs  are  suitable  in  persons  de- 
bilitated by  Indian  heat.  The  bathing  accommo- 
dation lias  of  late  been  greatly  increased ; and 
the  Kaiserbrunnen  is  chiefly  used  for  the  baths. 

Ischia,  a volcanic  island  at  the  northern  cor- 
ner of  the  Bay  of  Naples,  has  no  less  than  14 
springs  all  more  or  less  warm,  the  chief,  Gurgi- 
tello,  having  a temperature  of  158°  F.,  and  con- 
taining 135  grains  of  solids  in  16  ounces,  chiefly 
salt  and  carbonate  of  soda,  charged  also  with 
carbonic  acid  gas.  They  are  used  in  gout,  rheu- 
matism, paralysis,  scrofula,  skin  diseases. 

Ischl  (1400  feet)  lies  in  the  valley  of  the 
Traun  in  Austria,  in  the  Salzburg  district,  the 
nearest  station  being  Gmunden.  Its  high  situa- 
tion and  hilly  surroundings  confer  upon  it  a mild 
equable  climate,  and  it  is  specially  sought  in  chest 
afiections.  There  is  excellent  accommodation, 
a well  managed  hotel,  and  a hydropathic  estab- 
lishment. The  waters  are  used  for  bathing,  being 
diluted  for  the  purpose. 

Kissingen  lies  in  the  valley  of  the  Saale, 
North  Bavaria,  six  hours’  railway  journey  from 
Frankfort.  It  is  a popular  resort,  the  visitors 
numbering  over  13,000  annually,  and  there  is 
abundant  accommodation  suitable  for  various 
lengths  of  purse.  The  surroundings  are  both 
interesting  and  beautiful.  It  has  numerous 
spring.s,  typical  of  the  salt  springs  we  are  con- 


' lime  is  noticeable  and  advantageous,  because  it 
is  not  absorbed.  The  water  of  Maxbrunnen  is 
used  as  an  ordinary  table  water.  The  waters 
of  Kissingen  are  suibible  for  all  cases  for  which 
salt  waters  are  employed  (see  p.  928).  The  Sool- 
sprudel,  used  for  bathing,  contains  2 per  cent 
of  salt,  and  30^  cubic  inches  of  gas  to  16  ozs., 
and  when  the  water  is  heated  the  amount  of 
gas  given  off  is  so  great  that  giddiness  and  diffi- 
culty of  breathing  are  commonly  experienced, 
because  of  its  inhalation. 

Kreuznach  lies  in  the  valley  of  the  Nalie 
within  an  hour  by  rail  of  Bingen  on  the  llhine. 
Its  climate  is  mild  in  early  spring  and  late 
autumn,  but  hot  in  summer.  It  has  a high 
reputation  for  the  treatment  of  scrofula,  more 
patients  of  that  kind  being  found  here  than  at 
any  other  spring,  as  well  as  for  affections  of  the 
womb.  Its  effects  were  believed  to  be  due  to 
the  iodine  and  bromine  in  the  water,  but  are, 
according  to  Braun,  rather  to  be  attributed  to 
the  drinkable  chai’acter  of  the  springs,  the 
climatic  conditions,  the  agreeableness  of  the 
place,  and  the  well  adapted  method  of  treat- 
ment. “Kreuznach  is  a typical  model  as  re- 
gards the  mode  of  treatment  and  the  internal 
ami  external  application  of  Sool-springs.”  The 
chief  spring  used  for  drinking  is  the  Elisen- 
quelle,  which  has  the  following  composition  in 
grains  per  16  ozs.: — 


sidering.  Three  of  them  are  used  for  di  inking, 
Rakoczy,  Pandur,  and  Maxbrunnen,  and  others 
for  bathing,  Soolsprudel  in  particular.  The 
composition  of  Rakoczy  and  Maxbrunnen  in 
detail  is  as  follows: — 


Ingredients 
in  grs.  per  16  ozs. 

Rakoczy.  ^runne'u. 

Chloride  of  Sodium  (Common  Salt),  ...  4075i ...  17-52* 

Chloride  of  Potassium, 2-00  1-14 

Chloride  of  Magnesium, 2'12  -51 

Chloride  of  Lithium, -14  -004 

Sulphate  of  Magnesium, 4-11  _ -qo 

Sulphate  of  Lime,  2’72  L06 

Carhonate  of  Magne.sium, -1]  -00 

Carbonate  of  Iron, -22  -00 

Carbonate  of  Lime, 7 42  4-62 

Pho.sphate  of  Lime, -04  -qs 

Sihca, -09  .97 

Nitrate  of  Sodium, -06  -65 

Bromide  of  Sodium, -05  -qo 

Carbonic  Acid  Gas, 41  cub.  in.  41  cub.  in. 


These  tables  exhibit  the  composition  of  the 
stronger  and  of  the  weaker  drinking  water. 
The  former  is  generally  taken  in  the  morning 
to  the  extent  of  three  to  six  glasses.  The  Pan- 
durbrunnen  resembles  Rakoczy,  but  contains 
more  gas.  The  small  quantity  of  sulphate  of 

1 Tichborne’s  analysis,  1883.  2 Liebig’s  analysis. 


Common  Salt, 72-88 

Chloride  of  Lime, 13-39 

Chloride  of  Magnesium, 4-07 

Chloi’ide  of  Potassium, -62 

Chloride  of  Lithium, -61 

Bromide  of  Magnesium, -27 

Iodide  of  Magnesium, -03 

Carbonate  of  Lime, 1-69 

Carbonate  of  Magnesium, -10 

Carbonate  of  Iron, -15 

Silica, -13 


Of  this  water  4 ozs.  are  usually  drunk  to  begin 
with,  and  the  dose  increased  to  20  or  even  30 
ozs.  There  are  several  other  springs,  Oranien- 
quelle,  Carlshalle,  Theodorshalle,  and  Munster- 
am-Stein,  of  which  the  first  contains  108  grains 
of  salt  in  16  ozs.,  and  the  last  only  60.  In  as- 
sociation with  the  drinking  water,  baths  are 
systematically  used,  taken  about  an  hour  after 
drinking,  at  a temperature  of  about  90°  to  92°. 
At  first  the  bath  lasts  for  a quarter  of  an  hour, 
but  is  increased  to  three-quarters;  and  the 
water  for  the  bath  is  strengthened  by  the 
addition  of  “mother-lye.”  To  this  combination 
of  strong  salt  baths  with  the  weaker  drinking 
water  Braun  attributes  much  of  the  beneficial 
effects  produced.  The  quantities  of  iodine  and 


932 


WIESBADEN  AND  WOODHALL. 


[Sect.  X. 


broiuiue  are  too  small  to  be  credited  with  them. 
The  cases  for  which  Kreuznach  has  greatest  re- 
pute are  those  of  scrofulous  swellings,  the  stimu- 
lation of  the  salt  baths  and  the  actiou  of  the 
water  in  promoting  tissue  change  leading  to 
their  absorption.  The  water  also  increases  the 
secretion  from  the  bowels.  In  congestion,  chronic 
inflammation,  and  thickening  of  the  womb  and 
other  abdominal  organs,  in  similar  affections  of 
the  breasts,  and  in  cases  of  painful  monthly 
illness  connected  with  similar  conditions,  they 
are  most  valuable,  as  well  as  in  tlie  other  dis- 
eases indicated  in  the  early  paragraphs  on  salt 
waters. 

Soden,  a town  of  1500  inhabitants,  lies  at 
the  foot  of  the  Taunus  range,  and  is  half  an 
hour’s  journey  by  rail  from  Frankfort.  It  has 
a warm  equable  climate,  somewhat  moist,  and 
has  long  been  much  resorted  to  in  conditions  of 
chronic  catarrh  of  the  lungs,  consumption,  and 
disorders  of  the  abdominal  organs.  Spring,  late 
summer,  and  autumn  are  the  best  times  for  a 
visit,  as  the  heat,  owing  to  its  sheltered  situa- 
tion, is  often  op[)ressive  in  summer.  About 
1300  feet  higher  on  the  slope  of  the  mountains 
is  Falkenstein,  which  is  much  more  bracing, 
though  well  sheltered  from  the  north  and  east, 
and  more  suited  for  chest  diseases.  Soden  has 
no  less  than  twenty-three  springs  with  vai’ying 
quantities  of  common  salt,  but  none  of  them 
w'ith  sufficient  to- make  them  very  stimulating. 
Some  of  the  wells  contain  ’2  to  '3  grain  iron. 

Wiesbaden,  a town  of  50,000  inhabitants,  is 
the  capital  of  Nassau,  five  miles  north-west  of 
Mayence,  and  has  annually  upwards  of  60,000 
visitors,  to  whom  it  offers  all  variety  of  accom- 
modation. It  lies  in  a valley  exposed  to  the 
south  only.  Its  winter  climate  is  not  severe, 
and  in  summer  it  is  intensely  hot,  so  that  early 
spring  or  late  autumn  is  a very  suitable  season. 
Many  of  the  hotels  have  baths  supplied  direct 
from  the  springs,  of  which  there  are  seventeen, 
from  which  the  water  issues  warm.  The  water  is 
abundant,  and  all  is  used  for  bathing,  but  only 
one  source,  Kochbrunnen,  is  used  for  drinking. 
The  quantity  of  solids  dissolved  is  so  little  com- 
paratively, that  the  baths  have  the  effect  of  little 
more  than  simple  warm  waters,  though  they 
are  not  to  be  used  in  irritable  skin  eruptions  and 
eczema.  They  are  useful  for  gout,  rheumatism, 
and  paralysis.  Wiesbaden  is  one  of  the  most 
beautiful,  amusing,  and  effective  baths,  rivalled 
but  by  few  in  its  ability  to  sati.sfy  all  require- 
ments, both  the  simplest  and  the  most  compli- 
cated, and  in  the  excellent  arrangements  for  the 
use  of  its  waters.” 


The  composition  of  the  water  is  as  follows,  in 
grains  per  16  ozs. : — 


Common  Salt 52-49 

Chloride  of  Potassium, 1-19 

Chloride  of  Ammonium, 9 -12 

Chloride  of  Lime, 3-61 

Chloride  of  Magnesium, 1'56 

Chloride  of  Lithium, -001 

Sulphate  of  Lime, "69 

Carbonate  of  Lime, 3 -21 

Carbonate  of  Iron, '04 

Arseniate  of  Lime, '001 

Bromide  of  Magnesium, '027 

Carbonic  Acid, 6|  cub.  in. 

Temperature, 156°  Fahr. 


It  is  pointed  out  that  the  drinking  of  such 
water  as  the  above  in  a warm  condition,  and 
with  its  small  amount  of  gas,  results  in  the 
water  being  absorbed  and  passing  through  the 
body,  promoting  tissue  change.  Whereas  a cold 
water  with  the  same  quantity  of  salt  and  more 
gas  would  stimulate  stomach  and  bowels,  pro- 
ducing increased  activity  of  the  bowel.  All 
the  diseases  indicated  on  p.  928  are  treated  by  the 
Wiesbaden  watei’,  and  specially  gout  and  rheu- 
matism. 

Wood  hall,  near  Horncastle  in  Lincolnshire, 
England,  has  of  recent  years  come  much  into 
repute  for  the  treatment  of  rheumatism,  scrofula, 
and  uterine  complaints.  Its  value  is  ascribed 
to  the  iodine  and  bi’omine  it  contaijis,  and  it  is 
called  the  “ Iodine  Spa.”  Braun,  however, 
believes  the  effects  to  be  due  to  the  common 
salt  and  other  conditions.  A recent  analysis  of 
Professor  J.  A.  Wanklyn  indicates  also  the 
presence  of  jfi'ee  iodine,  an  observation  of  im- 
portance, as  a very  minute  dose  of  free  iodine 
would  yet  have  marked  effects,  and  it  may  be 
that  the  undoubtedly  beneficial  influence  of  the 
water  is  due,  to  some  extent,  to  this  ingi’edient. 
The  analysis  in  16  ounces  is  as  follows : — 

Common  Salt, 133  grains. 

Chloride  of  Lime, 11  "1  ,, 

Chloride  of  Magnesium,  91  ,, 

Carbonate  of  Soda, 1 '0  , , 

Sulphate  of  Soda, ‘03  ,, 

Nitrate  of  Soda, ’05  ,, 

Free  Iodine, "^2  ,, 

Iodine  as  lodates, ‘02  ,, 

Iodine  as  Iodides, '64  ,, 

Bromine  as  Bromides, *34  ,, 

Iron, traces. 

Much  has  been  done  by  the  building  of  a 
well-equipped  bathing-house,  hotel,  &c.,  to  make 
the  place  pleasant  for  visitors,  and  in  Woodhall 
there  now  exists  for  English  invalids  a rival 
to  Kreuznach. 

In  America  there  are  the  Saratoga  Springs, 
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of  which  the  Empire  Spring  has  50|  grs.  salt  in 
16  ozs.,  with  16  grs.  bicarbouates  of  magnesia, 
soda,  and  lime,  -07  iron,  traces  of  sodium  and 
bromine,  and  34^  cub.  in.  of  carbonic  acid  gas. 

Bad -Nauheim,  in  Hesse- Darmstadt,  has  of 
late  years  sprung  into  prominence  because  of  the 
value  of  its  waters  in  the  treatment  of  chronic 
heart  affections.  The  observations  of  the  late 
Dr.  August  Schott,  and  the  writings  of  his 
successor  and  brother.  Dr.  Theodor  Schott,  have 
made  the  place  famous  for  these  conditions,  and 
the  system  of  treatment  initiated  by  them  is 
called  “The  Schott  Treatment  of  Chronic 
Heart  Affection”. 

Ead-Nauheim  is  a little  town  of  barely  4000 
inhabitants,  nestling  at  tlie  foot  of  a spur  of  the 
eastern  slope  of  the  Tannus  Mountains.  It  is  on 
the  main  line  of  the  Hamburg-Hanover-Cassel- 
Frankfort  railway,  a run  of  about  forty  minutes 
from  Frankfort.  It  is  a nine  hours’  journey  by 
express  train  from  Hamburg;  and  there  is 
through  service  from  the  Hook  of  Holland 

O 

through  Eotterdam  and  Cologne  to  Frankfort, 
from  Flushing  through  Cologne,  and  from  Calais 
through  Brussels  and  Cologne,  the  through 
journey  from  London  taking  about  nineteen 
hours.  It  lies  at  an  elevation  of  about  450  feet 
above  the  level  of  the  sea,  and  the  atmosphere 
is  dry  though  not  exactly  bracing.  Homburg 
is  distant  fifteen  miles  across  country.  The  Spa 
belongs  to  the  Grand  Duchy  of  Hesse-Darrastadt, 
and  the  administration  has  done  much  for  the 
visitors  who  now  throng  to  it  in  thousands 
annually.  It  has  the  usual  attractions  of  a 
handsome  Kur-haus,  well  laid-out  park,  and 
daily  band  performances  during  the  season, 
which  begins  about  the  middle  of  May  and  lasts 
till  October.  It  possesses  in  all  six  springs,  two 
of  which  are  used  for  baths,  and  four  for  drink- 
ing purposes.  The  baths,  however,  are  the  chief 
agents  in  treatment,  much  less  importance  being 
attached  to  drinking  the  watei’s. 

The  chief  saline  ingi’edients  of  the  bathing 
water  are  common  salt  and  chloride  of  calcium ; 
the  waters  are  exceptionally  rich  in  carbonic 
acid  gas;  and  the  temperatiu’e  is  only  a few 
degi-ees  below  blood-heat,  between  89°  and  96° 
Fahrenheit.  One  spring  is  named  Friedrich- 
Wilhelm’s  (or  No.  12),  and  the  other  “Great 
Sprudel”(or  No.  7),  and  the  principal  details 
of  their  composition  are  given  in  the  following 
column.  It  will  be  noticed  from  the  analysis 
that  No.  12  is  richer  in  common  salt,  con- 
taining about  3 per  cent,  richer  in  chloride 
of  calcium,  contains  less  carbonic  acid  gas,  and 
is  of  higher  temperature  than  No.  7,  but  the 


Common  Salt, 

Spring  No.  12. 
(percentages.) 

..  2-929  .... 

Spring  No.  7. 
(percentages.) 
. 2-182 

Chloride  of  Calcium, 

•232  .... 

..  '-170 

Chloride  of  Potassium, ... 

■Ill  .... 

..  -049 

Chloride  of  Magnesium,.. 

■052  .... 

..  -044 

Bicarbonate  of  Lime, 

■260  .... 

..  -235 

Free  Carbonic  Acid  Cas, . 

■197  .... 

..  -237 

Temperature, 

..  95  ■54“  Fahr. 

88-88“  Fahr 

There  are  also  small  quantities  of  bromide,  iodides, 
iron,  arsenic,  &c. 


higher  temperature  causes  the  gas  to  come 
off  more  rapidly.  Each  of  these  springs  dis- 
charges thi’ough  a pipe,  opening  freely  into  the 
air,  and  carried  a considerable  distance  verti- 
cally into  the  air.  Round  each  pipe  is  built  a 
reservoir,  and  the  water  escaping  from  the  pipe, 
falls  back  into  the  reservoir.  The  reservoirs  are 
quite  open  to  the  atmosphere  ; much  of  the  car- 
bonic acid  gas,  therefore,  escapes,  and  with  the 
escape  of  the  gas  certain  salts  of  iron  it  helped 
to  keep  in  solution,  are  precipitated  out,  and  the 
water,  which,  as  it  comes  from  the  spring,  is 
perfectly  transparent,  becomes  of  a muddy, 
rusty  colour.  The  quantity  of  gas  dissolved  in 
the  water  is  so  great  that  it  drives  the  water 
out  of  the  pipe  with  great  force,  so  that  it 
springs  into  the  air  to  a distance  of  40  or  50 
feet,  in  much  the  same  way  that,  were  the  cork 
removed,  a soda-water  bottle  would  drive  its 
contents  into  the  air.  These  tall,  straight 
columns  of  foaming  water,  constantly  rising  into 
the  air  day  and  night  from  year’s  end  to  year’s 
end,  are  a very  remarkable  spectacle.  The 
reservoirs  are  built  in  the  park,  and  in  the 
immediate  neighbourhood  are  the  bath-houses, 
six  in  number,  cajDable  of  accommodating  at  one 
time  between  200  and  300  bathers. 

Broadly  speaking,  there  are  three  kinds  of 
baths  in  use  at  Nauheim.  I.  The  mildest  bath 
is  of  water  drawn  from  the  reservoir,  which 
has  lost,  therefore,  much  of  its  gas,  which  may 
have  its  temjierature  raised  or  lowered  by  the 
addition  of  hot  water  or  ice,  and  which  may  be 
varied  in  strength  b}’^  the  addition  of  “mother- 
lye”.  (There  are  salt  works  in  Nauheim,  in 
which  the  unused  water  is  concentrated  and 
from  which  the  common  salt  is  removed,  the 
remaining  liquid  is  the  mother  lye,  and  this 
evaporated  down  yieldsbath-salt,rich  in  chloride 
of  calcium,  and  used  for  making  artificial  baths.) 
II.  The  second  kind  of  bath  consists  of  water 
carried  directly  from  the  spring  to  the  bath  tub 
by  a branch  pipe,  without  ])revious  exposure  to 
the  air.  It  contains  the  normal  quantity  of 
gas;  and  the  water  foams  and  bubbles  as  it 
enters  the  bath-tub.  This  bath  is  highly  ef- 
fervescent and  is  a peculiarity  of  Nauheim. 
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III.  Ill  the  third  kind  of  bath,  the  water  is  not 
turned  otf  when  tlie  tub  is  full,  but  an  overtiow 
pipe  is  opened,  and  the  patient  lies  in  the  bath 
while  the  foaming  water  streams  through  it. 
This  is  called  a current-bath  (strom-bad). 
Each  of  these  three  varieties  of  baths  may  be 
given  with  water  from  either  of  the  two  springs, 
and  the  springs  may  be  mixed  in  the  one  tub, 
so  that  a great  variety  of  bath  may  be  given, 
according  to  the  requirements  of  the  patient. 

The  baths  are  used  for  a great  variety  of 
disorders— rheumatism,  in  its  manifold  forms, 
gout,  disorders  of  the  heart  and  circulation,  ner- 
vous diseases  and  diseases  of  women,  chronic 
inflammatory  affections  and  the  thickenings 
that  accompany  them.  But  it  is  for  the  treat- 
ment of  heart  affections  that  the  waters  have 
become  famous.  The  saline  ingredients  of  the 
waters  stimulate  the  skin,  and  the  carbonic 
acid  gas  forming  in  fine  bubbles  on  the  sur- 
face of  the  body,  and  constantly  escaping  from 
it  to  be  replaced  by  fresh  bubbles,  maintains 
and  accentuates  this  effect  on  the  blood-vessels 
and  nerves  of  the  skin.  A patient  entering 
the  bath,  which  is  a few  degrees  below  the 
temperature  of  the  body,  feels  the  water  some- 
what cold,  and  there  is  often  a sense  of  opjires- 
sion  and  constriction  of  the  chest.  This  feelin^ 

o 

lasts  only  a moment,  and  then  a delightful 
sensation  of  warmth  and  comfort  steals  over 
him  because  of  the  action  of  the  water  on  the 
blood-vessels  of  the  skin.  The  blood  is  brought 
to  the  surface,  so  that  after  even  20  minutes’ 
immersion  the  patient  comes  out  of  the  bath 
warm  and  comfortable,  the  skin  universally 
pink.  The  blood  being  thus  brought  to  the 
surface,  congestions  of  deej)  organs  are  relieved, 
and  the  absorption  of  inflammatory  products 
promoted,  while  the  action  of  the  minute 
bubbles  of  gas  on  the  terminal  nerves  of  the 
skin  acts  reflexly  on  the  nervous  system,  and 
through  it  on  the  heart,  whose  action  is 
strengthened,  slowed,  and  regulated.  It  is, 
therefore,  weak  and  dilated  conditions  of  the 
heart  that  are  suited,  j)ar  excellence^  for  this 
treatment,  though  all  forms  of  heart  disease 
benefit. 

The  “Schott  Treatment”  combines  the  uses 
of  the  baths  with  a system  of  muscular  exercises 
with  resistance,  to  give  which  there  are  in  Nau- 
heim men  and  women  specially  trained.  The 
exercises  consist  of  movements  of  flexion  and 
extension  of  the  limbs  and  of  the  trunk.  For 
instance,  the  patient  extends  both  arms  straiglit 
in  front  of  him,  palms  against  one  another. 
From  this  position  he  moves  the  arms  outwards 


from  the  middle  line  till  they  are  straight  out 
from  the  side  and  in  line  with  the  shouhler. 
This  is  done  very  slowly,  and  wdthout  jerk,  the 
patient  breathing  quietly  and  steadily  all  the 
time.  The  operator,  standing  in  front  of  the 
patient,  places  the  j)alms  of  his  hands  on  the 
outside  of  the  i)atient’s  wrists,  and  gently  resists 
the  movement.  The  operator  holds  the  j)atient’s 
arms  in  this  position  for  a moment,  and  then 
the  patient  brings  the  arms  forward  again  to  the 
middle  line,  the  o]jerator  resisting.  The  art  of 
the  operator  consists  in  getting -the  patient  to  per- 
form the  movements  quite  slowly  and  steadily, 
without  holding  the  breath,  and  in  adjusting 
the  resistance,  which  is  never  great,  to  suit  the 
patient.  To  perform  another  of  the  movements 
the  patient  lets  his  arm  hang  down  straight 
at  his  side,  and  then  slowly  bends  the  forearm 
on  the  u})per  arm,  and  straightens  it  again, 
the  o[)erator  resisting  meanwhile.  Between 
each  niovement  the  patient  is  made  to  rest  a 
few  seconds.  The  exercises  are  given  to  the 
patient  standing,  by  preference,  but  the  patient 
may  be  seated,  or  even  lying  down.  There  are 
some  half-dozen  such  movements  for  the  arms, 
several  for  the  legs,  and  othei’S  for  the  trunk, 
all  of  them  being  resisted  in  a ]xai-ticular  way, 
and  to  a carefully  regulated  degree,  by  the 
operator.  The  effect  of  these  movements,  when 
])roperly  adjusted  to  the  individual  case,  in 
sti'engthening  and  slowing  a weak  and  irritable 
heart  can  be  watched  by  observing  the  jjulse. 

To  this  treatment  may  be  added  that  of  grad- 
uated hill  exercise  (terrain-kur),  somewhat  after 
the  system  of  Oertel,  of  Munich.  A variety  of 
other  remedial  agents,  common  to  many  spas, 
may  also  be  brought  into  operation  at  Nauheim, 
such  as  the  whey  cure,  grape  cure,  &c. 

By  the  use  of  common  salt  and  chloride  of 
calcium  (or  the  Nauheim  bath-salt),  with  acid 
and  soda  to  produce  effervescence,  an  artificial 
Nauheim  water  can  be  prei)ared  anywhere,  and 
the  Schott  system  of  treatment  followed  away 
from  Nauheim.  Such  artificial  Nauheim  baths 
are  now  made  use  of  in  Bath  in  England  and  in 
Buxton,  and  maybe  employed  by  any  j)hysician 
anywhere. 

As  a result  of  his  observations  during  por- 
tions of  two  seasons  s])ent  at  Nauheim,  and  of 
the  use  in  private  practice  of  the  artificial  baths 
in  a large  number  of  cases,  the  author  is  con- 
vinced that  no  other  form  of  treatment  ofiers 
so  great  prospects  of  benefit  in  many  disorders 
of  the  heart  in  wliich  the  routine  treatment 
by  rest  and  heait  tonics  has  proved  unsatis- 
factory or  of  merely  temporary  benefit. 
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Watei-s  of  kindred  properties  to  tliose  of  Nau- 
lieim  are  to  be  found  in  Relmie-Oeynhansen,  in 
Westphalia,  and  in  Bourbou-Lancy  in  the  de- 
partment of  Saone-et- Loire,  France. 

III.  Bitter  Waters— Aperient  Waters— 
Sulphated  Waters. 

The  chief  ingredients  of  these  waters  are  sul- 
phate of  magnesia,  commonly  called  Epsom 
salts,  from  the  once  popular  well  at  Epsom  of 
which  it  was  the  princi|)al  constituent,  and 
sulphate  of  soda  or  GlaubeFs  salt,  because  it 
was  first  discovered  and  described  by  Glauber 
in  1658.  The  action  of  these  salts  has  been 
sufficiently  described  on  pp.  862  and  863.  They 
produce,  when  given  in  sufficient  doses,  a pro- 
fuse watery  secretion  from  the  bowels;  indeed, 
in  large  doses  they  produce  a catarrh  of  the 
bowel,  and  consequently  their  frequent  use  in 
large  quantities  is  not  desirable.  A glance  at 
the  table  will  show  that  many  of  these  mineral 
waters  contain  little  of  importance  beyond  the 
sulphates  of  magnesia  and  soda,  while  others 
contain,  besides  fair  quantities  of  common  salt, 
carbonate  of  soda  and  carbonic  acid  gas.  The 
addition  of  these  other  ingredients  is  of  con- 
siderable significance.  A water  which  contains 
them  will  have  with  less  of  the  sulphates  an 
opening  efiect  equal  to  one  richer  in  the  sul- 
phates but  without  these  additional  constitu- 
ents. Even  carbonic  acid  gas  alone,  in  addition 
to  the  Epsom  and  Glauber’s  salts,  is  a great 
advantage  because  of  its  tonic  effect  on  the 
mucous  membrane,  so  that  a weak  aerated 
bitter  water  will  be  of  equal  value  with  a strong 
non-aerated  bitter  water,  so  far  as  its  aperient 
effect  is  concerned,  and  will  be  less  likely  to 
occasion  disturbance.  The  same  thing  is  true 
of  the  common  salt  and  the  carbonate  of  soda. 
Some  of  these  waters  contain  iron  besides  tlie 
other  constituents  named,  notably  Marienbad, 
Carlsbad,  Frauzensbad,  and  Tarasp.  One  may, 
therefore,  perceive  how  much  more  beneficial 
such  natiu’al  and  complicated  waters  are  than 
a simple  draught  of  Epsom  or  Glauber’s  salts 
artificially  prepared.  Further,  Glauber’s  salts 
are  milder  in  action  than  E[)som,  and  waters 
containing  them  rather  than  the  latter  are  pre- 
ferred, Carlsbad  for  example.  Of  the  simple 
aperient  waters,  Piillna,  Saidschutz,  Sedlitz, 
Birmensdorf, Ilunyadi  Janos,and  Friedrichshall 
are  the  chief;  and  of  those  which  contain  also 
carbonate  of  soda,  as  well  as  common  salt,  Carls- 
bad, Marienbad,  Tarasp,  Frauzensbad,  Elster, 
and  Berti’ich  are  the  principal,  Aesculap, 
lately  introduced  in  bottled  condition,  belon"s 


to  the  latter  class,  and  so  also  does  Mattoni  3 
Royal  Flungarian  Bitter  Water. 

The  chief  use  of  these  waters  is  in  sluggish 
conditions  of  abdominal  organs,  in  constij)ation, 
in  congestion  and  enlargement  of  the  liver,  in 
piles  de])endent  upon  such  states  of  the  liver,  in 
gall-stones,  and  in  enlarged  spleen.  They  are 
specially  beneficial  for  persons  of  a too  full 
habit  of  body,  specially  when  such  a condition 
is  largely  due  to  excess  in  diet  and  deficient 
exercise.  The  action  of  the  wateis  on  the 
bowels  stimulates  tissue  change,  and  is  a direct 
incitement  to  the  removal  of  deposited  fat,  .so 
that  such  persons  lose  some  of  their  superfluous 
bulk,  while  they  do  not  become  weakened  or 
less  vigorous  muscularly,  under  a jmliciously 
directed  course  of  the  waters.  In  indigestion 
consequent  upon  sluggish  circulation  in  the 
bowels,  they  are  also  useful.  In  some  cases  of 
gout,  also,  they  are  valuable,  as  may  readily  be 
understood  from  what  has  been  said,  and  also 
in  gravel.  Some  of  them,  specially  those  rich 
in  carbonate  of  soda,  such  as  Carlsbad,  are  made 
use  of  in  diabetes  with  some  benefit. 

Aesculap  is  obtained  from  springs  at  Buda- 
pest, in  Hungary,  and  is  bottled  for  use.  It  is 
an  excellent  aperient  in  doses  of  a wine-glassful 
to  a tumblerful,  with  an  equal  quantity  of  hot 
water. 

Carlsbad,  in  the  Eger  district  of  Bohemia, 
in  a narrow  valley,  nearly  1200  feet  above  the 
sea-level,  is  a town  of  12,000  inhabitants.  The 
river  Tepl  runs  through  the  valley,  and  the  town 
is  built  on  both  sides.  High  and  steep  hills  rise 
on  either  hand,  the  pine-clad  slopes  of  which 
are  rendered  accessible  by  paths  cut  in  all  direc- 
tions. The  municipality  has  purchased  30,000 
acres  of  pine-wood,  which  are  laid  out  in  mile 
upon  mile  of  carefully -kept  walks,  and  sup- 
plied at  fi'equent  intervals  with  seats  for  the 
sake  of  those  ])ursuing  the  exercise -cure.  A 
sei'ies  of  garden  restaurants  are  set  up,  where 
visitors  can  breakfast  or  dine  beneath  the  trees. 
Everything  possible  has  been  done  by  the  muni- 
ci])ality  to  attract  and  add  to  the  comfort  of  visi- 
tors, even  to  the  establishment  of  an  official 
band,  which,  it  is  said,  has  few  rivals  in  any 
great  city.  The  number  of  visitors  is  25,000 
yearly.  The  springs  are  numerous,  and  differ 
little  in  their  constituents,  but  vary  in  tem- 
perature and  in  the  amount  of  dissolved  gas. 
'fhe  chief  is  the  Sprudel,  situated  in  the  centre 
of  the  town,  over  which  has  been  erected  a 
glass-domed  building.  It  rises  with  a throbbing 
movement  4 or  5 feet  in  the  air,  falling  back 
into  an  ornamental  basin,  round  which  stand 
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girls  who  fix  the  glasses  of  the  visitors  on  to  the 
end  of  long  rods  and  dip  them  into  the  caul- 
dron. The  temperature  of  the  water  is  162°  F., 


and  a cloud  of  steam  fills  the  building.  Chief 
of  the  other  springs  are  the  Mlihlbrunnen,  the 
Schlossbrun,  the  Hygeiaquelle,  and  Theresien- 


III.  BITTER  WATERS 

(Sulphated  Waters,  Waters  whose  Chief  Ingredients  are  Sulphate  of  Soda  and  Magnesia). 


Amounts  of  Chief  Ingredients  in  Grains 
per  16  ozs. 


Name. 

Situation. 

Eleva- 
tion 
above 
Sea- 
level 
in  Feet. 

Sulphate 

of 

Magnesia 

(Epsom 

Salts). 

Sulph- 
ate of 
Soda 
(Glau- 
ber’s 
Salts). 

Common  Salt. 

Carbonate  of 
Soda. 

CO2  * in 
Cubic 
Inches 
per 
16  ozs. 

Remarks. 

Aesculap 

Hungary 

175 

1 QA 

30 

14 

1 gr.  iron. 

9 grs.  sulphate  of  lime. 

Bedford  Springs 

Pennsylvania 

(U.S.A.) 

3-2 

2-6 

Berfcrich 

Near  Coblentz  . . 

500 

0 

7 

3 

U 

41 

Wnrm  Rjirin^ 

Birniensdorf 

Canton  Zurich 

169 

54 

(Switz.) 

Carlsbad  (Sprudel) 

Bohemia 

1,200 

0 

20 

8i 

14 

12 

Warm  spring.  Small 

Cheltenham  (Pit- 

England 

0 

llj 

48 

2 

li 

quantity  of  iron. 

ville  water) 

Elster 

Saxony  

1,460 

24 

8 

7 

16 

Epsom 

240 

gi.  iron. 

Franzensbad 

Bohemia 

1,569 

25 

9 

8 

40 

Iron  also. 

(P’ranzensquelle) 

Friedrichshall. . . 

Saxe-Meiningen 

920 

64-1 

71-5 

99-7 

Carbonate  of 

9 

Chloride  of  magnesia. 

magnesia,  2 1 

501,  17  grs.  lime  sul- 

phate  (Tichborne). 

Fiired 

Hungary 

6 

7 

To 

1 

38 

6 carbonate  of  lime 

atid  ’08  gr.  iron. 

Hunyadi  Janos. . . 

Hungary 

460 

156 

158 

10^ 

5 

Tichborne’s  analysis. 

Leamington  (Sal- 

England 

28-7 

68-8 

SeasouMay  toOctober. 

ine  Spiing) 

Marienbad(Kreuz- 

Bohemia 

1,980 

32 

10  1 

11-4 

15 

A-  gr.  of  iron. 

brunnen) 

Mattoni’s  Royal 

Hungary 

122 

101 

20 

13 

•6  gr.  iron  and  10  lime 

Hungarian  Bitter 

sulphate. 

Water 

Mergentheim 

WUrtemberg 

591 

16 

22 

51i 

Carbonate  of 

71 

10  grs.  sulphate  of 

limeandmag- 

lime,  ’05  iron. 

nesia,  6 8 

Ofen  or  Buda 

Hungary 

461 

0 

3 

2 

5i 

Wnvm  lAO®  F 

Pullna 

Bohemia 

66 -3 

88 

4 

Chloride  of 

Pa.rhnnntp  nf 

^2 

2 

magnesia,12A 

magnesia,  51 

phate. 

Purton 

Wiltshire  (Eng- 

23 

4-2 

Carbonate  of 

6 

10  grs.  lime  sulphate. 

land) 

potash,  31 

Rohitsch  (Tempel- 

Styria 

730 

15^ 

_7_ 

6 

25 

Carbonate  of  lime  and 

brunnen) 

magnesia21,irou  Igr. 

Rubinat 

Pyrenees  (Spain) 

5 

148i 

3 

Dose,  1 to  1 wine- 

glassful. 

Saidschiitz  

Bohemia 

660 

84 

46 

2 

Carbonate  of 

0 

magnesia,  6 

sulphate  of  lime. 

Scarborough  Wells 

Yorkshire  (Eng- 

17  to  28 

31 

0 

land) 

Sedlitz 

Bohemia 

104 

0 

3 

3 

0 

R pr.R  limp  SDlphnf.p 

Stubuya  

Hungary 

4 

3 

Hot  111°  F 

Taras  p (Great 

Lower  Engadine 

4,608 

lOi 

291 

381 

33 

A gr.  inm.  See  p.  796. 

Spring) 

(Switz.) 

Victoria-Ofner 

Buda-Pest 

229J 

120 

12 

8 

16  grs.  lime  sulphate. 

* CO2  = Carbonic  acid  gas. 


brunnen.  The  composition  of  the  Sprudel  is  as 
follows,  in  grains  per  16  ozs.: — 


Sulphate  of  Soda, 

, 19-8 

9 > 

Potash, 

•4 

Common  Salt, 

, 8-5 

Carbonate  of  Soda, 

. 14-2 

yy 

Lime, 

, 2-0 

y y 

Magnesia, .. 

•3 

yy 

Iron, 

. -02 

y y 

Lithia, 

•08  (Tichborne), 

The  waters  are  drunk  early  in  the  morning 
before  breakfast,  from  2 up  to  8 or  10  glasses 


of  6 to  8 ounces  each  being  slowly  imbibed, 
exercise  in  the  open  air  being  at  the  same  time 
engaged  in.  This  usually  produces  a slight  open- 
ing effect.  About  an  hour  after  the  last  glass  a 
light  breakfast  is  taken.  Dinner  is  at  1 o’clock. 
A cup  of  coffee  is  allowed  in  the  afternoon,  a 
light  supper  at  8,  and  9 o’clock  is  the  recognized 
hour  of  retiring  to  bed.  The  diet  is  very  care- 
fully regulated  by  the  physicians,  the  meals 
being  very  plain  but  well  cooked.  Meals  may 
all  be  taken  in  the  open  air,  and  there  is  no 
such  thing  as  table-d'h6te.  The  Carlsbad  cure 
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is  uot  only  a water-cure,  but  also  a diet-ciue,  an 
air-cure,  an  exercise-cure,  and  a rest-cure.  The 
cases  suited  for  Carlsbad  are  dyspeptic  cases, 
cases  of  catarrh  of  stomach  and  chronic  ulcers 
of  the  stomach  and  catarrh  of  bowels,  of  en- 
larged and  fatty  livers,  of  enlarged  spleen,  cases 
in  which  there  is  a tendency  to  gall-stones  and 
biliary  disorders,  gout,  and  catarrhal  conditions 
of  the  kidney  and  urinary  organs.  The  lean 
dyspeptic  ill-nourished  man  seeks  Carlsbad  to 
get  rid  of  his  dyspepsia  and  to  put  on  fat,  and 
the  fat  man  seeks  it  to  stimulate  his  tissue 
change  and  put  off  some  of  his  fatness.  Im- 
provement is  also  observed  here  in  many  dia- 
betic cases.  The  waters  ai’e  also  used  for  baths. 
The  season  begins  in  May,  and  August  and  Sep- 
tember are  found  very  pleasant  months  there. 
The  bottled  water  should  be  used  before  break- 
fast and  with  exercise  if  possible,  either  2 or  3 
glasses  warmed  to  100°  Fahr.,  with  an  hour’s 
exercise  before  breakfast,  or  a milder  course  of 
half  a tumblerful  warmed,  sufficient  to  secure  a 
gentle  motion.  About  3,000,000  bottles  of  the 
water  and  90,000  pounds  of  the  salt  are  exported 
annually. 

Cheltenham  possesses  several  springs,  one 
whose  chief  ingredient  is  common  salt,  men- 
tioned in  Table  II.,  another,  the  Pitville  spring, 
is  placed  in  the  present  list  of  bitter  waters. 
There  are  others  which  contain  iodine  and  sul- 
phur, and  one  sti’ongly  iron  spring  which  will  be 
noted  later.  Braun  says  concerning  them  that 
their  cliief  defect  is  the  small  quantity  of  carbon- 
ate of  soda  and  carbonic  acid,  but  that  this  misrht 

• O 

be  remedied  by  the  addition  of  a certain  quantity 
of  Biliu  or  Fachingeii  or  Vais  water,  and  tliey 
might  be  heated  to  a suitable  temperature. 
They  are  much  used  for  liver  affections  in  dys- 
peptic persons. 

Elster  (1460  feet),  on  the  Bohemian  frontier, 
between  Plaueu  and  Franzensbad,  has  a spring, 
besides  the  one  whose  analysis  is  given  in  the 
table  (Albertsbrunnen),  which  contains 48  grains 
of  sulphate  of  soda,  12  of  common  salt,  7 of  bi- 
carbonate of  soda,  and  25  cubic  inches  of  gas. 
It  is  called  the  Saltzquelle.  And  there  are 
others  containing  very  little  saline  ingredients 
at  all.  Moor-batlis  are  to  be  had  here. 

Franzensbad  (1569  feet)  is  in  the  neighbour- 
hood of  the  town  of  Eger,  in  Bohemia;  and  is  a 
town  of  2000  inhabitants.  It  has  several  cold 
springs,  Salzquelle,  Wiesenquelle,  Spi’udel,  and 
Franzensquelle,  of  which  the  first  and  the  last 
are  the  most  used.  They  resemble  Carlsbad  in 
constitution,  containing,  however,  more  gas  and 
sulphate  of  soda.  They  also  contain  minute 


quantities  of  iron.  It  is  greatly  resorted  to  by 
patients  suffering  from  anaemia  (bloodlessness), 
pale  girls  of  this  type,  and  others  suffer  ing  from 
poverty  of  blood  resulting  from  some  acute  dis- 
ease or  some  exhausting  illness.  The  treatment 
generally  adopted  here  is  milder  tlian  at  Carls- 
bad, and  well  suited  to  excitable  and  weakly 
persons.  It  is  a favourite  resort  of  patients 
suffering  from  uterine  diseases,  while  it  is  suited 
for  cases  of  chronic  dyspepsia,  catarrh  of  the 
bowels,  and  derangements  of  the  genito-urinary 
organs.  Franzensbad  lies  on  a moor,  and  the 
materials  for  moor,  mud,  or  peat  baths  are  thus 
at  hand  in  abundance,  and  the  baths  themselves 
are  to  be  had  in  perfection.  Beneath  the  turf 
is  a layer,  many  feet  in  thickness,  of  a soft  black 
muddy  substance.  This  isdiluted  with  waterfrom 
one  of  the  springs,  steam  is  passed  into  it,  and  it 
is  thoroughly  mixed  u]:),and  then  all  hard  masses 
are  carefully  removed.  A bath-tub  is  filled 
with  this  material  at  a temperature  of  about  80°, 
into  which  the  bather  steps  and  remains  for 
about  20  minutes,  after  which  a plunge  into 
clean  water  removes  all  black  material.  Such 
baths  are  employed  in  gout  and  rheumatism,  in 
some  forms  of  paralysis,  in  nervous  excitement, 
and  over-sensitiveness  of  the  skin.  It  soothes 
restlessness,  dispels  fidgety  sensations,  and  tends 
to  produce  sleep.  Besides  at  Franzensbad  they 
are  obtained  at  Carlsbad,  Marienbad,  Teplitz, 
Elster,  Eilsen,  Driburg,  Nenndorf,  Meinburg, 
Homburg,  Kissiugen,  and  other  places. 

Friedrichshall  is  not  drunk  at  the  source, 
but  exported  only.  It  is  an  excellent  water  for 
aperient  purposes,  and  in  smaller  doses  for 
stimulating  tissue  change  in  cases  similar  to 
those  for  which  Carlsbad  is  suited.  From  a 
quarter  to  half  a tumblerful  should  be  taken  in 
early  morning  with  enough  hot  water  to  make  it 
warm,  as  directed  for  Carlsbad.  In  biliary  de- 
rangements, torpid  liver,  gout,  gravel,  specially 
in  the  full-blooded  individual,  it  is  particularly 
useful. 

Hunyadi  Janos  is  one  of  the  most  useful  of 
aperient  waters,  taken  in  the  morning  to  the 
extent  of  a claret  glassful  or  thereby. 

Leamington  has  several  springs  besides  the 
one  whose  constituents  ai’e  indicated  in  the 
table.  One  of  them  contains  about  a grain  of 
iron  in  16  ozs.,  and  another  is  a sulphur  spring. 
Of  the  aperient  spring  the  defect  is  the  absence 
of  carbonate  of  soda,  which  might  be  remedied 
by  the  addition  of  some  other  water,  such  as 
Vichy.  The  waters  are  useful  for  all  the  con- 
ditions indicated  in  the  paragraphs  devoted  to 
the  consideration  of  bitter  waters  in  general,  the 
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accoiimioilatioii  is  good,  and  the  winter  climate 
comparatively  mild. 

Marienbad  (1980  feet)  is  tweuty-tive  miles 
from  ( 'arlsbail,  an  hour’s  journey  from  Eger 
by  rail.  It  lies  in  a broad  valley  surrounded  by 
pine-clad  hills.  The  spi’ings  resemble  those  of 
Carlsbad,  but  are  stronger,  are  cold,  and  contain 
more  carbonic  acid  gas.  The  chief  wells  are 
the  Kreiizbruntien  and  the  Ferdinandsbrun- 
nen.  Tichborne’s  analysis  of  the  foi’iner  is  as 
follows,  in  grains  per  l(j  ozs.: — 


Sulphate  of  Soda, 32-0 

Bicarbonate  of  Soda, 11  'I 

Common  Salt, lOT 

Carbonate  of  Lithia, -08 

Carbonate  of  Lime, 3 0 

Carbonate  of  Magnesia, 2‘0 

Carbonate  of  Iron, T 


These  waters,  being  stronger  than  those  of  Carls- 
bad, are  taken  in  smaller  quantities.  They 
are  usually  warmed.  They  are  bottled  for  home 
use,  and  may  be  employed  in  substitution  for 
Carlsbad  and  for  similar  conditions.  Two-thirds 
of  a tumblerful  and  one-third  hot  water  may 
be  taken  as  a moniing  dose,  which  should  be 
sufficient  to  act  on  the  bowels.  A quantity  of 
Marienbad  water  diluted  with  almost  an  equal 
bulk  of  hot  water  makes  a draught  as  nearly 
resembling  Carlsbad  water  as  possible.  Marien- 
bad is  not  used  for  diabetic  patients  like  its 
rival.  It  has  13,000  visitors  annually. 

Plillna  water  is  a popular  bottled  w^ater, 
stronger  than  Friedrichshall,  but  with  similar 
action,  so  that  le.ss  is  necessary,  a wine-glassful 
made  warm  with  hot  water  being  taken  before 
breakfast.  Tichborue  finds  the  water  to  contain 
evidences  of  containination  of  surface  drainage. 

Tarasp  has  already  been  noted  as  a health 
resort  on  p.  796.  It  has  a cold  spring,  which  is 
noteworthy  for  the  large  amount  of  antacids  it 
contains.  Besides  the  grains  of  bicarbonate 
of  soda  noted  in  the  table,  it  contains  25  grains 
of  bicarbonate  of  lime  and  magnesia,  and  about 
3 grains  of  the  indigestible  lime  sulphate. 

Scarborough  wells  contain  too  much  lime 
salts  (13|  grs.  of  sulphate  of  lime  and  6 of  car- 
bonate) to  be  readily  absorbed,  and  lie  heavy 
on  the  stomach. 

Kingswood,  in  Gloucestershire,  is  in  posses- 
sion of  a bitter  spring — the  Cherry  Rocks  bitter 
water;  Beulah  spa,  near  Norwood,  contains  in 
16  ozs.  61  g ains  of  Epsom  and  9 of  Glauber’s 
salts,  and  some  common  salt;  Streatham  well 
is  another  English  bitter  spring;  and  there  are 
many  others  now  foi’gotten. 

Kissingen,  from  its  small  amount  of  Epsom 


salts  (see  j).  931),  might  also  be  ranked  as  a bitter 
spa,  and  Uriage  also. 

IV.  Simple  Soda  Waters  (Alkaline 
Waters). 

These  are  waters  whose  chief  ingredient  is 
bicarbonate  of  soda.  The  actions  of  soda  and 
potash  salts  have  been  considered  in  some  de- 
tail on  pp.  818,  819,  844,  and  845.  Briefly  put 
soda  and  potash  salts  by  their  direct  action 
(1)  are  capable  of  stimulating  the  flow  of  the 
digestive  fluid  of  the  stomach,  of  the  bile,  and 
of  the  pancreatic  juice,  and  thus  act  as  stimu- 
lants to  digestion  and  to  bile  excretion.  (2)  They 
directly  neutralize  acidity  of  the  stomach  and 
bowels.  (3)  Passing  into  the  blood  they  increase 
its  alkalinity  ; and  it  has  been  pointed  out  that 
a lessening  of  the  alkaline  character  of  the  blood 
is  at  least  invariably  associated  with  rheuma- 
tism, gout,  and  other  diseases.  (4)  They  also 
diminish  the  acidity  of  the  urine,  lessen  its  irri- 
tating character,  and  avert  or  diminish  the  ten- 
dency to  the  formation  of  certain  forms  of  stone. 
Besides,  in  passing  through  the  kidney,  soda  and 
potash  increase  the  quantity  of  urine.  (5)  More- 
over soda  is  excreted  by  the  lungs,  increasing  the 
secretion  of  the  bronchial  tubes,  and  rendering 
expectoration  more  copious  and  free.  (6)  The 
directly  soothing  effect  of  solutions  of  soda  upon 
the  skin  has  been  referred  to  on  p.  845. 

These  facts  and  others  of  a like  kind  offer  at 
least  some  sort  of  explanation  of  the  circum- 
stances which  seem  to  indicate  the  use  of  soda 
waters  to  be  beneficial.  It  is  quite  clear  that 
many  kinds  of  dyspeptic  disturbances  will  be 
relieved  by  a course  of  soda  waters,  and  indi- 
gestion is  almost  certain  to  be  much  relieved, 
and  irritable  conditions  of  stomach  and  bowels, 
such  conditions  as  are  indicated  by  a tendency 
to  vomiting  and  diarrlioea.  For  catarrh  of 
stomach  and  bowels  they  are  valuable  remedies, 
though  when  the  catan  h is  chronic,  more  stimu- 
lating waters,  such  as  the  common  salt  waters, 
are  more  likely  to  be  permunently  beneficial. 
The  waters  are  also  employed  for  biliary  dis- 
orders, enlarged  liver,  and  in  cases  of  gall-stones. 
In  other  forms  of  catarrh,  l)esides  that  of  sto- 
mach and  bowels,  their  usefulness  is  admitted, 
specially  iti  that  of  the  bronchial  tubes,  and  of 
kidneys  and  bladder.  In  gout  and  gravel  they 
are  widely  used,  though  the  more  complicated 
waters  of  Carlsbad,  for  example,  are  in  most 
cases  superior.  This  it  would  appear  is  due  to 
the  fact  that  the  benefit  results  not  from  the 
mere  increased  alkalinity  of  the  blood  produced, 
ljut  from  the  increased  stimulus  to  tissue  change 
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and  the  removal  of  fat.  Tliis  soda  waters  accom- 
plish, but  uot  so  satisfactorily  as  the  more  stimu- 
latiug  kinds  belonging  to  Carlsbad,  Marienbad, 
«Scc.  Rheumatism  is  also  treated  with  the  al- 
kaline waters,  and  diabetes  is  in  suitable  cases, 
mild  cases  in  the  early  stages,  frequently  beue- 
lited.  Diseases  of  women  are  also  treated,  but 


not  those  attended  by  poverty  of  blood,  which 
rather  demand  iron  watei's.  Indeed  it  is  to  be 
observed  that  soda  waters  have  a lowering  ten- 
dency. The  prolonged  use  of  even  small  doses 
impaii's  appetite  and  digestion,  and  dej)resses 
nutrition.  The  soda  waters  wliich  also  contain 
appreciable  amounts  of  common  salt  are  moi’e 


IV.  SIMPLE  SODA  WATERS  (ALKALINE  WATERS). 


Name. 

Situatiuu. 

Elevation 
in  feet. 

Quantity  of 
Soda  in  Iti  ozs. 

Quantity  of  Carbonic 
Acid  Uas. 

Ukmarks. 

Apollinaris 

Aspring  near  Neuenahr, 

225 

9^  grains 

47  cubic  inches 

Cold  (62° -6  F.). 

pilin  

in  Kheuish  Prussia 
Bohemia 

645 

26  „ 

33 

Cold.  Season  May  to  Septem- 

Desaignes  (Eau 

Ardeche  (France) 

211  „ 

21  grains 

ber. 

Cold. 

de  Cfisar) 
Fachingeii 

Nassau,  on  the  Lahn . . . 

337 

28  „ 

33  „ 

Cold.  ‘11  gr.  iron. 

Fellathal 

Illyria 

25  „ 

38  „ 

Used  for  indigestion. 

(▼ftilnAii 

Nassau 

8 „ 

23  cubic  inches 

•3  gr.  of  iron,  6 of  magnesia  and 

(rprolst.fiin 

Rhenish  Prussia 

1,200 

5-7  „ 

lime.  Cold. 

4 grs.  carbonate  of  lime  and  3 

Gettysburg 

Giesshubel 

U.S.A 

Bohemia 

4-6  „ 

10  „ 

55 

of  m.agnesia 

15'7  grs.  carl)onates  of  mag- 
nesia and  lime,  and  5'3 
sulphate  of  lime 

S^grs.of  lime  and  nmgnesia,  '3 
of  iron.  Cold. 

Warm  springs,  106°  to  108°  F. 
Contain  also  common  salt 

Hot  springs,  93° '2  to  104°  F. 
Common  salt  1 to  3k  grs., 
carbonate  of  magnesia 
and  lime  3 to  7 grs.,  ‘7 
iron. 

Used  for  indigestion. 

Kronenquelle 

Mont  Dore 

See  p.  938. 

France  (Puy-de-D6me) 

3,300 

4 to  5 ,, 

Neuenahr 

Near  Bonn,  Prussia 

276 

6 to  10'8  grs. 

12  to  47  cub.  in. 

Preblau 

Cam  iola 

21  grains 
18  ,, 

66  cubic  inches 

Salzbrunn 

Silesia 

1,270 

See  p.  938. 
850 

38  „ 

Bicarbonate  of  lime  and  mag- 

Saint  Marco 

Soulzmatt 

Tuscany 

In  the  Vosges 

9 grains 
6^  to  40  grs. 
24  to  30  grs. 

9 cubic  inches 

nesia  7 grs.,  iron  '002, 
suli)hate  of  soda  4 '7. 
Whey  establisliment, 

moor-baths  Cold  spi-ings. 

7 grs.  of  carbonate  of  magnesia 
and  lime. 

Cold.  Traces  of  arsenic  and 

Vais 

Ardbche  (France) 

2,475 

787 

14  to  30  cub.  in. 

Vichy 

Central  France 

12i  to  14  „ 

•04  to  ‘2  gr.  iron. 

Springs  50°  to  105°  F.  Con- 
tain also  iron  and  arsenic. 

stimulating,  and  therefore  more  generally  use- 
ful. They  are  mentioned  in  the  next  table.  It 
may  be  observed  that  the  most  of  the  soda 
waters  contain  a considerable  quantity  of  car- 
bonic acid  gas,  and  perhaps  its  slightly  stimu- 
lating properties  may  correct  some  of  the  de- 
pressing tendencies  of  the  soda.  In  some  skin 
affections  alkaline  baths  are  of  much  use.  It 
will  be  noticed  from  the  table  that  Mont  Dore, 
Neuenahr,  and  Vichy  are  warm  springs,  the 
others  are  cold.  The  hot  springs  are  resorted 
to  when  it  is  desired  to  produce  effects  after 
absorption  of  the  waters  into  the  blood,  the 
heat  aiding  that  absorption ; the  cold  springs 
are  chosen  when  a stimulating  effect  upon  sto- 
mach and  bowels  is  specially  sought.  In  the 
cold  springs  the  quantity  of  carbonic  acid  gas  is 
naturally  much  greater  than  in  the  warm  waters, 
and  this  increases  their  stimulating  px’operties. 

To  the  same  class  belong  Chaudes  Aigues, 


a hot  syming  (143°  to  178°)  in  Cantal,  between 
Clermont  and  Toulouse,  used  for  rheumatism 
and  enlarged  joints,  Neris,  also  a hot  spring 
(114°  to  125°  F.),  in  the  department  of  Allier, 
at  an  elevation  of  800  feet,  both  feeble  alkaline 
springs,  Evian-les-Bains,  near  the  Lake  of 
Geneva,  a weak  spring,  and  Teinach,  in  Wiir- 
temberg,  in  the  Black  Forest,  1225  feet  above 
the  sea. 

Apollinaris  is  much  used  as  a table  water. 
It  is  bottled  at  the  spring,  which  rises  in  the 
valley  of  the  Ahr,  in  Gei'mauy,  near  Neuenahr. 
Tichborne’s  analysis  shows  the  constituents  in 
grains  per  16  ozs.  as  follows: — 


Bicarbonate  of  Soda, 10  62 

Common  Salt, 5' 

Sulphate  of  Soda, 2 '4 

,,  Potash, T4 

Carbonate  of  Magnesia, 4'5 

,,  Lime, 2‘88 
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It  is  useful  in  the  conditions  already  indicated, 
chiefly  gout,  gravel,  bronchial  catarrh,  tendency 
to  gall-stones;  and  it  is  a very  pleasant  water  for 
ordinary  use  from  the  quantity  of  gas  it  con- 
tains. Tlie  quantity  of  common  salt,  and  Glau- 
ber’s salt,  though  too  small  to  classify  the  water 
as  salt  or  bitter  watei’,  is  yet  a valuable  con- 
stituent. 

Bilin  is  in  Bohemia,  two  hours  from  Teplitz. 

Constituents  in  16  ounces  in  grains. 


Bicarbonate  of  Soda, 26-1 

Carbonate  of  Lime, 275 

,,  Magnesia, 1-06 

Bicarbonate  of  Lithia, -05 

Carbonate  of  Iron, -1 

Sulphate  of  Soda, 5-13 

,,  Potash, 1-75 

Common  Salt, 2-69 


This  is  one  of  the  strongest  soda  springs  ia 
Germany.  It  is  used  in  similar  circumstances 
to  Vichy. 

Mont  Dore  (3300  feet)  is  three  or  four  hours’ 
driving  distance  from  the  railway-station  of 
Clermont-Ferrand,  in  the  depaiTrnent  of  tlie 
Puy-de-Dome,  lying  in  the  Dordogne  valley  of 
the  Auvergne  Mountains.  It  has  six  warm 
springs  and  one  cold.  Here  there  is  an  excellent 
bathing  establishment,  and  all  varieties  of  baths 
are  much  used  in  treatment.  Inhalations  are 
also  given.  The  place  is  chiefly  resorted  to  for 
lung  affections,  chronic  bronchitis,  and  threat- 
ened phthisis,  its  elevation  adding  to  its  suita- 
bility for  such  Ccises.  The  season  extends  from 
the  middle  of  June  to  the  middle  of  September, 
but  July  is  the  best  month.  For  cases  of  rheu- 
matism it  is  also  employed. 

Neuenahr  is  situated  in  the  valley  of  the 
Ahr  not  far  from  the  Rhine,  and  between  Bonn 
and  Coblentz.  It  has  four  wai'in  springs,  none 
of  them  rich  in  solid  ingredients,  but  all  rich  in 
carbonic  acid  gas,  and  one  cold  spring,  rich  in 
gas.  The  scenery  in  the  neighbourhood  is  pic- 
turesque, the  town  is  provided  with  public 
gardens  and  excellent  bathing  establishments, 
and  the  place  has  become  much  frequented. 
The  waters  are  used  for  gout,  rheumatism, 
scrofula,  gravel,  and  catarrh,  alike  of  digestive 
organs,  bronchial  tubes,  and  bladder.  The  small 
quantity  of  .soda,  10'8  grains  in  the  richest 
spring  and  only  6 in  two  of  them,  renders  it 
questionable  whether  the  benefit  is  greater  than 
would  be  achieved  by  the  use  of  indifferent 
waters. 

Salzbrunn  (1270  feet)  is  situated  in  Silesia, 
in  a wooded  valley,  43  miles  distant  by  railway 
from  Bre.slau.  It  has  two  springs  used  for 
bathing  and  two  for  drinking.  They  are  cold,  and 


while  not  very  rich  in  saline  ingredients,  contain 
a good  supply  of  gas.  It  has  every  advantage  in 
the  way  of  excellent  establishments  under  medi- 
cal supervision.  Its  high  situation  renders  it 
specially  serviceable  in  lung  affections.  A whey 
establishment  is  found,  and  mud-baths  are  to 
be  had.  The  season  is  from  May  to  October. 
Since  1880  another  water  has  been  introduced 
from  Salzbrunn — Obersalzbrunn — the  Kronen- 
quelle,  or  Crown  Spring  water.  The  spring 
rises  in  the  “Prussian  Crown”  hotel.  Its  com- 
position is  given  as  follows  in  grains  per  16  ozs. : 


Bicarbonate  of  Soda, 6-1 

Bicarbonate  of  Lithia, -08 

Bicarbonate  of  Lime, 4'98 

Bicarbonate  of  Magnesia, 2 ‘83 

Bicarbonate  of  Strontia, '02 

Carbonate  of  Iron, -06 

Common  Salt, -41 

Sulphate  of  Soda, 1-26 

Sulphate  of  Potash, -28 


The  quantity  of  carbonic  acid  gas  is  13s  per  cent. 

The  water  is  specially  recommended  in  cases 
of  gravel  and  gout.  It  is  imported  in  bottles, 
and  may  be  used  as  Vichy  or  Vais. 

Saint  Marco  water  has  been  recently  intro- 
duced for  gravel,  gout,  rheumatism,  and  liver 
and  kidney  affections.  It  is  sold  in  bottles, 
and  is  derived  from  a spring  on  the  Marncheto 
estate  in  Tuscany.  Its  chief  feature  is  the  con- 
siderable quantity  of  lithia  present.  Each  16 
ozs.  contain — 


9 'll 6 grains 

Bicarbonate  of  Soda, 

11-395  „ 

Bicarbonate  of  Magnesia, 

1-869  „ 

Carbonate  of  Lithia, 

•701  „ 

Bicarbonate  of  Lime, 

4-663  „ 

Common  Salt, 

4 -567  „ 

Sulphate  of  Soda, 

2-155  „ 

Sulphate  of  Potash. 

Lozenges  are  prepared  from  salts  of  the  spring. 

Vais  is  situated  in  the  Ardeche.  The  rail- 
way-station is  Aubenas,  from  which  it  is  4 miles 
distant.  It  has  several  springs — Magdeleine, 
Precieuse,  De.siree,  Rigolette,  and  St.  Jean.  The 
last  is  the  weakest  and  the  first  the  strongest, 
Magdeleine  containing  51  grains  of  bicarbonate 
of  soda  in  16  ozs.  according  to  one  analysis,  and 
St.  Jean  only  1(V3  according  to  the  same  chemist. 
The  former  and  the  spring  Rigolette  contain 
also  nearly  ‘2  grain  iron,  and  are  used  in  the 
weaker  classes  of  aises.  At  Vais  there  is  also 
a spring — Dominique — which  contains '005  grain 
in  16  ozs.,  and  is  used  in  debilitated  conditions 
and  in  intermittent  fevers,  and  malarial  affec- 
tions of  the  spleen.  Vais  waters  are,  like  those 
of  Vichy,  bottled  under  government  supervi- 
sion. 
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Vichy  (787  feet)  is  situated  on  tlie  Allier 
river,  in  an  open  valley  at  the  foot  of  the  Au- 
vergne Mountains.  It  is  south  of  Paris,  a dis- 
tance of  about  7 hours’  journey  by  fast  train,  and 
on  a branch  of  the  Paris  and  Lyons  railway,  and 
the  springs,  which  are  nine  in  number,  are  the 
pro])erty  of  the  government,  and  are  managed 
by  the  Compagnie  Fermiere  de  Vichy  under 
the  supervision  of  the  government.  The  waters 
are  drunk  on  the  spot,  are  used  for  baths,  and 
ai-e  bottled  for  export;  while  the  Vichy  salts, 
obtained  by  the  evaporation  of  the  waters, 
are  manufactured  into  lozenges.  The  mineral 
establishments  are  conducted  on  a magnificent 
scale,  the  hotel  accommodation  is  of  great 
variety,  and  because  of  these  and  other  cir- 
cumstances Vichy  is  the  most  crowded  spa  in 


Europe.  The  season  is  from  the  middle  of 
May  to  the  middle  of  September,  but  J uly  is 
unbearably  hot.  The  daily  flow  of  water  from 
the  springs  is  113  gallons.  In  certain  parts  of 
the  season  the  quantity  required  for  baths, 
&c.,  exceeds  this  amount.  So  large  vaulted 
cisterns,  12  feet  deep,  have  been  constructed 
in  which  the  water  is  stored  when  less  is  being 
used,  and  from  these  vaults  it  is  thought  a 
water  of  more  constant  composition  is  obtained. 
The  chief  springs  are  Grande-Grille,  Hopital, 
Hauterive,  Mesdames,  Celestins,  Parc,  Grand- 
Puits  Carre,  and  Petit- Puits.  The  last  two 
are  chiefly  used  for  baths.  The  composition 
of  five  of  these  springs  is  given  by  Tichborne 
from  a recent  analysis  as  follows,  in  grains  per 
16  ozs.; — 


' 

Grande- 

Grille. 

Mesdames. 

Hdpital. 

Parc. 

Hauterive. 

Bicarbonate  of  Soda, 

29-48 

24  03 

31  -42 

29-8 

30- 

Bicarbonate  of  Potash, 

2-16 

1-12 

•42 

1-83 

1-20 

Carbonate  of  Magnesia, 

1-86 

2-63 

1-23 

1-3 

3-20 

Carbonate  of  Strontivun, 

1-9 

•02 

•02 

•04 

•02 

Carbonate  of  Lime, 

2-66 

3-60 

3-60 

3-82 

2-76 

Carbonate  of  Iron, 

•03 

•20 

•02 

•02 

•1 

Sulphate  of  Soda, 

1-81 

1-63 

1-83 

2-01 

1-86 

Phosphate  of  Soda, 

•8 

•03 

•3 

•93 

•3 

Arsenic, 

•009 

•038 

•007 

•008 

•008 

Common  Salt, 

3-28 

2-114 

3-23 

2-857 

3-415 

Temperature  in  degrees  F., .. 

o 

o 

CO 

62°-6 

89° 

71°-6 

59° 

The  quantity  of  carbonic  acid  is  from  12  to  13 
cubic  inches. 

The  springs  of  Vichy  are  the  typical  alkaline 
springs,  the  cai’bonate  of  soda  being  the  chief 
ingredient,  the  other  constituents  existing  in 
such  small  quantity  that  it  is  impossible  to 
estimate  their  exact  influence  on  the  action  of 
the  waters,  though  they  probably  modify  the 
effects  on  the  body.  The  remarks  that  have 
been  made  on  alkaline  waters  in  general  fully 
apply,  therefore,  to  the  Vichy  watei's.  The 
chief  complaints  because  of  which  recourse  is 
had  to  Vichy  are  urinary  affections,  catarrh  of 
the  bladder,  stone  and  gravel;  many  gouty  and 
rheumatic  patients  resort  to  Vichy,  the  latter 
class  specially  for  the  baths.  Catarrh  of  stomach 
and  bowels,  enlargement  of  the  liver  and  spleen, 
various  disorders  of  digestion,  heart-burn,  pain- 
ful digestion,  gall-stones,  and  biliary  colic  are 
also  suitably  treated  by  a course  of  Vichy 
waters.  Vichy  water  is  the  chief  mineral  water 
for  use  in  diabetes,  and  in  the  milder  forms  of 
the  disease  is  said  to  produce  marked  improve- 
ment. Vichy  and  Carlsbad  are  the  two  chief 
waters  for  this  purpose.  The  Vichy  waters  and 
baths  are  also  much  used  in  uterine  affections. 
Corpulence  is  also  effectively  treated  by  these 


waters.  It  is  to  be  noted  that  the  Mesdames 
spring  contains  more  iron  than  any  of  the  others, 
and  it  is,  accordingly,  employed  for  the  weaker 
class  of  patients.  Hauterive,  and  a spidng  resem- 
bling it,  Celestins,  is  said  to  be  less  suited  than 
Grande -Grille  and  Hopital  for  irritable  and 
nervous  patients. 

The  bottled  waters  are  taken  before  meals, 
from  i to  2 pints  being  consumed  daily,  and 
they  are  used  to  stimulate  digestion  and  remove 
acidity.  The  lozenges,  “pastilles  digestives,”  are 
similarly  used,  four,  five,  or  six  being  taken 
before  meals,  while  the  dry  Vichy  salts  are  used 
for  baths.  Each  packet  contains  ^ lb.,  the 
quantity  needful  for  one  bath. 

The  season  at  the  springs  begins  on  the  15th 
May  and  closes  at  the  end  of  September;  but 
the  thermal  establishment  is  open  all  the  year, 
and  October  and  November,  and  from  February 
onwards,  are  not  unfavourable  times. 

Besides  the  springs  named,  there  are  others, 
notably  the  spring  Larbaud,  and  the  spring 
Lardy,  both  jjrovided  with  thermal  establish- 
ments. The  waters  of  both  of  these  springs 
contain  also  a small  proportion  of  iron,  in  the 
form  of  carbonate ; the  former  containing  *2 
ffrain  in  16  ozs.  and  the  latter  T6. 

O 
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V.  Soda  Waters  with  Common  Salt 
(Muriated  Soda  Waters). 

It  is  not  necessary  to  make  any  very  detailed 
remarks  upon  this  class  of  waters.  The  car- 
bonate of  soda  is  still  the  chief  ingredient,  and 
the  common  salt  is  believed  to  add  to  its  eh'ect 
ami  correct  any  tendency  to  bad  results.  It  has 
been  pointed  out  that  soda  tends  to  have  a de- 
pressing edect  on  nutrition  by  hastening  the 
destructive  change  of  substance.  This  is  be- 
lieved to  be  pai'tly,  at  least,  the  means  by  which 


the  pre-eminence  which,  after  years  of  experi- 
ence, has  been  obtained  by  the  waters  of  Enis 
and  Selters,  and  even  by  Roisdorf,  above  pure 
soda  waters,  and  the  rapid  prosperity  of  Glei- 
chenberg,  and  especially  of  Luhatschowitz.  It 
would  be  well  worth  the  trouble  in  cases  in 
which  the  strong  soda  waters  of  Vichy,  Vais, 
Bilin,  and  Fachingen  have  failed  in  their  effect, 
or  have  manifested  l)ad  incidental  results,  to 
render  them  muriatic  alkaline  waters  by  the 
corresponding  addition  of  chloride  of  sodium.” 
Whenever  in  addition  to  the  correction  of  acid- 
ity of  the  stomach  and  bowels,  &c.,  a stimulating 
effect  upon  digestion  and  tissue  change  is  desired 
these  soda  waters  with  .salt  are  to  be  preferred. 

Other  waters  belonging  to  the  same  class  are 
Tbnn  isstein,  near  Brohl  on  the  Rhine,  which 
has  a cold  spring,  the  water  of  which  is  ex- 


fat is  lessened  and  emaciation  i:)roduced.  The 
presence  of  any  quantity  of  common  salt,  in 
aildition,  promotes  the  constructive  portion  of 
the  tissue  change.  Thus  Braun  says,  “ Chloride 
of  sodium  (common  salt)  is  an  important  cor- 
rective as  regards  both  the  local  and  the  general 
effect  of  the  carbonate  of  soda,  . . . and,  for 
most  of  the  conditions  requiring  soda  waters,  a 
considerable  amount  of  common  salt  in  them  is 
all  the  more  to  be  recommended,  the  greater 
the  amount  of  carbonate  of  soda  which  they 
contain.  To  this  may  be  traced,  in  great  part. 


ported,  and  Szezawnica,  in  Galicia,  1050  feet 
above  sea-level,  whose  waters  are  cold,  and 
richer  in  soda  and  salt  and  carbonic  acid  gas 
than  Ems  or  Gleichenberg. 

Ems  is  situated  on  the  Lahn,  in  a narrow 
valley  of  Nassau,  surrounded  by  wooded  and 
vine-clad  rocky  heights.  It  is  a few  miles 
east  of  Coblentz  and  about  25  north  of  Schwal- 
bach.  The  spring  is  at  a little  distance  from 
the  town,  which  now  numbers  nearly  7000 
inhabitants,  increased  by  8000  visitors  dur- 
ing the  season.  The  climate  is  mild  but  moist, 
and  in  summer  relaxing,  specially  so  in  July 
aud  August,  so  that  May  and  June,  Septem- 
ber and  October,  are  the  best  months.  It  is 
unsuitable  for  consumptives.  Ems  is  easily 
reached  from  England,  is  provided  with  excel- 
lent hotels,  and  is  quite  a desirable  place  for 


V.  SODA  WATERS  WITH  CARBONIC  ACID  GAS,  AND  CONTAINING  ALSO 

COMMON  SALT. 


(Muriated  Alkaline  Waters,  Muriatic  Soda  Waters.) 


1 

! 

1 Name. 

Situation. 

Elevation 

Amount  of  chief  Constituents 
in  16  ozs. 

Remarks. 

above  Sea 
in  feet. 

Soda 

in  grains. 

Common 

Salt 

in  grains. 

COo* 

in 

cubic  in. 

1 Ems 

Nassau 

291 

15 

7 

19 

Warm  springs. 

Birresborn 

Rhenish  Prussia. . . 

1,100 

20 

7 

17  grs. 

Contains  9J  grs.  bicarbonate  mag- 
nesia and  lime. 

Gleichenberg  — 
Kainzenbad 

Styria 

Upper  Bavaria 

872 

2,400 

27 

4 

14 

35 

Cold.  Carbonate  of  lime  and  mag- 
nesia, of  eacli  4 grs.  Several 
springs,  one— the  Klausner  — 
contains  '66  gr.  iron. 

Moor-baths.  Excellent  climate, 
good  bath  arrangements,  clima- 
tic health  resort.  Sulphur  and 
iron  springs  here  also. 

La  Bourboule 
(Choussy). 
Luhatschowitz 

Auvergne  (France). 
Moravia 

2,600 

1,600 

10 

33  to  61 

22 

23  to  33 

abundant 
14  to  50 

Warm  springs.  Contains  also  arsen- 
ious  acid,  08  gr.  (See  p.  951.) 

Four  different  springs.  Cold. 
Contains  bromide  of  sodium 
■255  gr.,  iodide  of  sodium  ‘132, 
and  carbonate  of  iron  111.  Whey 
establishment. 

Roisdorf  f 

Rhenish  Prussia . . . 

1,000 

9 

3 to  14 

19 

Contains  iron  ’2  gr. 

Royat 

Sellers 

Puy-de-Ddme  (Fr.). 
Nassau 

1,380 

800 

5 to  9^ 
10 
15 

10  to  12 
17 
11 

30 

Warm  springs,  66°  to  96°  F. 

Vic-sur-Cere 

Cantal 

7 to  8 of  sulphate  of  soda.  Min- 
ute quantities  of  iron  and  ar- 
senic. Used  in  liver  and  kidney 
affections. 

* C02  = Carbonic  acid  gas.  f Exported  only. 
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Eno-lisli  needinff  its  treatment.  “There  are 

O 

few  bathing  resorts,”  says  Braim,  “where  a sick 
person  may  find  in  intercourse  with  nature  and 
man,  and  in  the  enjoyment  of  a brilliant  and 
yet  somewhat  unpretending  spa-life,  such  rich 
opportunity  both  for  coming  out  of  himself  and 
for  self-refiectiou;  in  both  respects  Ems  is  the 
pearl  of  Germany.”  The  two  chief  springs  are 
Krahnchen  and  Kesselbrunnen.  The  following 
table  from  Fresenius  shows  their  composition 
in  grains  per  16  ozs. : — 

Krahnchen.  Kesselbrunnen. 


Bicarbonate  of  Soda, 

...  14-8  ... 

...  15-19 

Bicarbonate  of  Magnesia, . 

...  1-505  ... 

...  1-436 

Bicarbonate  of  Lime, 

...  1-724  ... 

...  1-812 

Bicarbonate  of  Iron, 

...  -016  ... 

...  -027 

Common  Salt, 

...  7-084  ... 

...  7-77 

Sulphate  of  Soda, 

...  -137  ... 

...  -006 

Sulphate  of  Potash, 

...  -328  ... 

...  -393 

Carbonic  Acid  Gas, 

83  cub.  in. 

67  cub.  in. 

Temperature,, 

. 84" -2  F.  . 

..  114"-8  F. 

Ems  waters  are  specially  employed  for  chronic 
catarrh  of  the  air-passages,  specially  in  gouty 
persons,  as  well  as  for  disorders  of  digestion, 
sluggish  liver,  &c.  A spring— Bubenquelle — 
used  for  bathing  purposes,  and  particularly  in 
the  form  of  an  ascending  douche,  used  to  be 
famous  for  disorders  of  the  womb  and  sterility 
consequent  upon  them. 

Gleichenberg  (872  feet)  “is  situated  in  a 
pleasant  hilly  country,”  7 miles  from  Gratz 
in  Styria.  Its  waters  ai’e  somewhat  richer  in 
carbonate  of  soda  and  in  common  salt  than 
those  of  Ems,  and  “in  a climatic  point  of  view 
it  deserves  the  preference.”  Its  climate  is  mild, 
and  the  district  is  attractive. 

Luhatschowitz,  2|  miles  from  the  Hradisch 
station  on  the  North- Austrian  Railway,  has 
springs  rich  in  alkaline  constituents,  which  serve 
all  the  purposes  for  which  soda  springs  with  salt 
are  suitable.  The  climate  is  mild  but  moist,  as 
it  lies  in  a valley,  though  1600  feet  above  sea- 
level. 

Royat  (1380  feet)  is  a little  over  a mile  from 
Clermont-Ferrand,  in  a beautiful  valley  of  the 
Auvergne  Mountains.  There  are  four  springs, 
Eug6nie,  St.  Mart,  Coesar,  and  St.  Victor,  of 


which  the  constituents 

in  grains  per 

16  ozs.  are 

as  follows; — ■ 

Eugenie. 

St.  M.irt. 

Bicarbonate  of  Soda, 

9-443 

5-12 

Bicarbonate  of  Potash, . 

3-045 

1-09 

Carbonate  of  Lime,.. 

3-71 

Carbonate  of  Magnesia,. 

4-7 

2-37 

Carbonate  of  Iron, 

-28 

-14 

Sulphate  of  Soda. . . 

1-05 

Phosphate  of  Soda, .... 

trace 

Common  Salt. .. 

9-98 

Chloride  of  Lithia, 

-245 

-22 

Traces  of  arseniate,  iodide,  and  bromide  of  soda. 


The  Victor  spring  is  stronger  than  St.  Mart, 
aiid  in  particular  in  iron,  containing  '39  grain. 
The  waters  are  largely  used  for  gout  and  rheuma- 
tism, catarrhal  alfections  of  stomach  and  bowels, 
kidneys  and  bladder;  and  the  St.  Victor  spring 
is  specially  fitted  for  delicate  persons,  sxifferers 
fi’om  debility,  bloodlessness,  and  for  delicate 
women  suffering  from  complaints  connected, 
with  the  generative  organs.  Royat  is  a good 
substitute  for  Ems,  and  its  climate  is  preferable, 
especially  in  July  and  August.  There  is  a 
thermal  establishment  fitted  up  w'ith  all  modern 
bathing  appliances. 

Selters  water  is  used  only  in  the  bottled 
form,  and  is  not  drunk  at  the  springs.  The 
town  of  Selters  is  a short  distance  from  Schwal- 
bach  (p.  950).  Tichborne’s  analysis — the  most 
recent — is  as  follows  (grains  per  16  ozs.): — 


Bicarbonate  of  Soda, 47 

Carbonate  of  Lime, 2 ‘2 

Carbonate  of  Magnesia, 2 ‘15 

Chloride  of  Magnesia, T50 

Carbonate  of  Iron, -15 

Common  Salt, 16  24 

Chloride  of  Potash, '24 

Sulphate  of  Soda,  -21 

Phosphate  of  Soda, -31 

Carbonic  Acid, .30  cub.  in. 


VI.  Sulphup  Waters. 

Sulphur  waters  are  those  which  contain  sul- 
phuretted hydrogen  gas  in  solution.  This  gas 
is  a compound  of  sulphur  and  hydrogen,  and  its 
chemical  symbol  is  H2S.  It  is  a gas  of  a very 
foetid  smell,  familiar  enough  to  everyone  as 
pi’oduced  in  the  decomposition  of  albuminous 
materials.  It  is  the  development  of  this  gas 
which  causes  the  particularly  offensive  smell  of 
rotten  eggs.  Sulphur  waters  either  contain  this 
gas  in  solution,  or  they  contain  substances  which 
by  chemical  changes  yield  the  gas.  Such  sub- 
stances are  chiefly  sulphides,  sulphides  of  soda, 
lime,  potash,  and  magnesia,  and  to  some  extent 
also  sulphates. 

Sul])hur  waters  are  used  both  for  bathing  and 
for  drinking  purposes.  Whatever  may  be  the 
effects  of  sulphur  waters  when  taken  internally 
for  an}'  time,  it  is  now  generally  believed  that 
baths  of  sulphur  water  cannot  produce  any 
effect,  which  cannot  equally  well  be  produced 
by  ordinary  warm  baths.  It  is  pointed  out  that 
the  quantity  of  sulphuretted  hydrogen  in  mo.st 
of  the  watera  is  so  small  that  it  can  harilly  have 
any  .specially  stimulating  effect  upon  the  skin, 
and  that  in  the  ordinary  bath  no  chemical  change 
occurs  to  produce  more  of  the  gas,  a change 
which,  however,  may  occur  in  the  stomach  when 
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the  water  is  drunk.  It  is  also  pointed  out  that 
no  indications  of  sulphuretted  hydrogen  having 
passed  into  the  blood  through  the  skin  are  ever 
produced.  Braun,  therefore,  concludes  that  the 
sulphur  baths  are  probably  nothing  better  than 
ordinary  water  batlis.  It  is  also  to  be  remem- 
bered that  the  most  famous  sulphur  baths  are 
those  of  the  Pyrenees,  where  all  the  advantages 
of  mountain  air  and  elevated  situation  combine 
with  the  courses  of  baths  and  waters. 

It  is,  however,  admitted  that  valuable  effects 
are  produced  when  sulphur  waters  are  taken  in- 
ternally, and  it  is  to  the  sulphuretted  hydrogen 
actually  present  in  the  water  when  it  is  drunk, 
or  produced  from  sulphides  after  drinking,  that 
much  of  the  benehcial  effect  is  due.  The  sul- 
phuretted hydrogen  passes  from  the  stomach 
into  the  blood,  proceeding  to  the  liver,  and 
combines  with  blood  corpuscles  in  course  of 
breaking  down,  leading  to  their  speedier  re- 
moval from  the  body.  During  a course  of  such 
waters  the  motions  become  dark  and  finally 
black  in  colour,  due  it  is  said  to  the  expulsion 
of  this  waste  from  the  liver.  Evidence  of  such 
a quickening  of  destructive  change  in  the  blood 
is  found  in  the  production  of  some  amount  of 
poverty  of  blood,  requiring  the  use  of  a generous 
meat  tliet,  and  sometimes  a course  of  iron  waters 
subsequent  to  the  sulphur. 

On  this  account  sulphur  waters  are  employed 
in  cases  of  torpid. and  enlarged  liver,  in  cases  of 
piles,  in  cases  of  catarrh  of  the  air- passages, 
associated  with  such  conditions  of  the  liver  and 
bowels,  in  early  cases  of  consumption,  and  in 
various  other  affections  of  the  lungs.  How  far 
the  benefit  experienced  by  sufferer’s  from  such 
lung  affections  is  due  to  the  sulphur  water  and 
how  far  to  the  mountain  air  of  the  resort  is  an 
interesting  question.  Various  skin  diseases, 
old  ulcers,  gunshot  wounds,  gout,  rheumatism, 
and  syphilis  are  also  treated  by  the  baths;  and 
cases  of  chronic  metallic  poisoning,  especially 
lead  poisoning,  ai'e  benefited  by  courses  of  the 
waters.  The  liver  is  the  chief  organ  where 
metallic  poisons  are  deposited,  and  it  may  be 
that  the  action  of  the  suljrhur  on  the  blood 
flowing  to  the  liver  facilitates  the  removal  of 
the  deposits.  The  drinking  of  sulphur  water  is 
attended  rather  by  constipation  than  by  relax- 
ation of  the  bowels,  and  they  do  not  improve 
the  appetite  as  do  most  other  mineral  waters, 
though  they  do  not  impair  it. 

At  many  of  the  sulphur  water  resorts  the 
remedy  is  employed  notonly  in  baths  and  courses 
of  the  drinking  waters,  but  by  inhalation  of  the 
gas  escaping  from  the  water.  This  is  thought 


to  be  serviceable  in  affections  of  the  air-passages 
and  in  consumptive  disease  of  the  lungs.  The 
air  inhaled  contains  of  course  only  a very  small 
percentage  of  the  sulphuretted  hydrogen,  for 
the  inhalation  of  any  quantity  of  the  gas  pro- 
duces symptoms  of  poisoning,  giddiness,  faint- 
ness, headache,  trembling,  and  in  fatal  quantity 
convulsions  and  delirium.  Even  a small  per- 
centage of  the  gas  in  the  air  will  produce  feel- 
ings of  general  discomfort  and  headache. 

It  has  been  already  pointed  out  (p.  827)  that 
some  of  these  waters  are  employed  to  yield  up 
their  sulphuretted  hydrogen  for  injection  into 
the  bowel  as  a treatment  for  consumption. 

The  table  on  the  following  page  contains  the 
names  and  chief  facts  concerning  most  of  the 
sulphur  waters  in  use ; and  only  of  a few  of 
these  will  any  further  remarks  be  made. 

Aix-les-Bains,  in  Fi’ench  Savoy,  is  one  of  the 
most  fashionable  and  frequented  of  spas,  chiefly 
on  account  of  the  baths,  for  which  the  arrange- 
ments are  on  a most  complete  scale,  every  variety 
of  bath  being  provided,  and  inhalation  chambers 
also.  The  town  is  in  a beautiful  neighbourhood, 
at  an  elevation  of  850  feet,  and  very  near  some 
of  the  pleasantest  scenery  in  the  Alps.  Living 
is  moderate,  there  is  agreeable  society,  and  it 
will  be  found  on  the  whole  one  of  the  most  plea- 
sant of  resorts.  It  is  a station  on  the  railway 
from  Baris  to  Mont  Cenis,  an  eleven  hours’ 
journey  from  Paris,  and  a three  hours’  jour- 
ney from  Geneva.  The  springs  are  hot ; the 
waters  are  abundant,  yielding  a million  gallons 
a day;  and  they  are  chiefly  used  for  baths  in 
rheumatism,  gout,  sciatica,  and  nervous  affec- 
tions. Though  the  waters  are  used  for  drink- 
ing,  they  are  too  weak  to  yield  the  full  effects 
of  sulphur  waters,  but  near  to  Aix  are  the  sul- 
phur s})iings  of  Marliox,  which  are  cold  and 
can  be  used  for  drinking  in  combination  with 
the  hot  baths  of  Aix.  Near  to  Chamb6ry,  nine 
miles  from  Aix,  is  the  spring  of  Challes,  a 
strong  sulphur  water,  containing  also  iodides 
and  bromides,  which  is  brought  to  Aix-les-Bains 
to  compensate  for  its  weak  waters.  The  season 
begins  early  in  May  and  lasts  till  October, 
though  during  the  latter  part  of  July  and  the 
early  part  of  August  the  heat  is  rather  great 
for  comfort. 

Aix-la-Chapelle  or  Aachen,  iheAquis  Granum 
of  the  Homans,  between  Brussels  and  Cologne, 
is  the  chief  sulphur  bathing  resort  of  Germany. 
It  is  a town  of  over  85,000  inhabitants.  The 
baths  are  exceedingly  complete,  though  the  sur- 
roundings are  not  nearly  so  engaging  as  those 
of  Aix-les-Bains.  The  considerable  quantit}'  of 
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VI.  SULPHUR  WATERS. 


Name. 


Abano 

Aix-les-Bains 

Aix-la-Chapelle 
(Kaiserciuelle) 
Allevard-les-Baius  — 


Ani61ie-les-Bains East  Pyr^n4es 

Ax Aribge(Fr.)... 

Baden  (Eomerqnelle) . . Austria 

Baden Switzerland  . . 

BagneresdeLuchon  Central  Pyr6- 
n6es 


Situation. 


near  Padua 
Savoy 


sia 

Isfere  (France) 


Bareges. 


Battaglia 

Buffalo  Lithia  Springs 

Builth 

Burtscheid 


Cauterets 


Challes 

Eaux  Bonnes 


Eaux  Chaudes . 

Eilsen 

Enghien 


Grosswardein 

Gurnigel 

Harkany 

Harrogate  (old  sul- 
phur well) 

Helouan 


Heustrich. . . 
Kainzenbad 
quelle) 

Spring  at  Kreuth 
Langenbriicken.. . 
Le  Vernet  


(Guti- 


Lisdunvarna 

Llandrindod . 
Llanwrtyd . . . 

Mehadia 

Mein  berg. . . . 


Moffat. 


Nenndorf 

Panticosa 

Pystjan  (Posteny) . 
Saint  Sauveur 


Schinznach., 


Stachelberg 

Strathpeffer  (upper 
well) 

Tbplitz  Warasdin 

Ullage 


Weilbach 

Wliite  Sulphur  Springs 


Hautes  - Pyrb- 
nbes 

near  Padua 

Virginia,  U.S. 

Wales 

near  Aix  - la  - 
Cliapelle 

Hautes  - Pyrb- 
nbes 

Savoy  (see  p.  9 

Basses  - Pyrb- 
nbes 

Basses  - Pyre- 
nees 

North  Germany 

Seine -et- Oise, 
near  Paris 

near  Thun 

England 


4 miles  S.  of 
Cairo 

Berne  

Bavaria 


Bavaria 

Baden  

East  Pyrenees 

20  miles  from 
Ennis(Ireland) 
AVales 

South  AA^ales  .. 

Hungary 

Principality  of 
Lippe-Detmold 
Scotland .. 


Westphalia 
Spain 

Upperllungary 
Hautes  - Pyre- 
nees 

Switzerland,  2 
hours  from 
Baden 
Switzerland 
Ross  - shire, 
Scotland 

Croatia 

Isfere(Fr.),near 
Grenoble 


Nassau,  Pnissia 
West  Virginia, 
U.S. 


Chief  Constituents  in  grs.  per  16  ozs. 

Alti- 
tude in 
feet. 

Temperature 
of  Spring 
in  degrees 
Pahr. 

Cubic  Inches 

Car- 

of  Sulphuret- 
ted Hydro- 
gen in 
16  ozs. 

Common 

Salt. 

Car- 
bon- 
ate of 
Soda. 

Sul- 

phates. 

bon- 
ates  ol 
Mag- 
nesia 
and 
Lime. 

Sul- 

l)hides. 

Kemarks.I 

850 

107"  to  113° 

0 

•1 

•1 

1-7 

0 

•07  iron. 

534 

129° 

0-6 

20 

5 

3 2 

1-6 

•07 

Iron  07. 

1,473 

61° 

Rich  in  this 
gas  and  in 
carbonic 
acid  gas. 

3i 

9 

2 

680 

108° 

trace 

_1_ 

•8 

•24 

2,300 

60°  to  90° 

Has  no  less  than  53 

springs. 

•002 

638 

95° 

■08  to  -6 

2 

4 

•36 

1,180 

117°  to  122° 

small 

13 

13 

2^ 

13 

Mild  in  winter. 

2,000 

63°  to  132° 

trace 

i 

■9 

•4 

Mild  climate 
and  excellent 
accommoda  - 
tion. 

4,200 

87°  to  113° 

trace 

i 

4 

•36 

(see  p. 

946). 

W eak  sulphur  well. 

136° 

•12 

21 

5 

9 

1-3 

4-8 

3,250 

102-2° 

traces 

i 

•3 

•14 

42). 

2,434 

•14 

2 

2,215 

79° 

trace 

1 

10 

■05 

250 

54-5° 

15 

n 

li 

9! 

•4  iron,  IJ  cub. 
in.  CO2." 

52 

50°  to  57° 

abundant 

3,787 

110° 

5-3  (?) 

6 

9 

3 cub.  in.  CO.>. 

136° 

4 

2-3 

9 

600 

cold 

•66 

86 

1-2 

24  cub.  in.  COo. 

90° 

trace 

■05 

Gooc 

bathi 

ig  arrt 

ngements. 

2,000 

6 

2,400 

3-9 

4 

i 

2,911 

52° 

•2 

m 

9-7 

•25  iron. 

440 

52° 

•13  to  3 

1 

2-3 

20  cub.  in.  CO2. 

2,000 

Hot  sulphur  springs  used  for  baths.  Visited 

in  winter  by 

persons  with  delicate  chest,  because  of  mild  climate. 

•5 

•5 

6-4 

70-7°  to  130° 

i to  1 

7 to  31 

i 

i 

634 

16 

2 

•06 

400 

Cold 

•137 

0-9 

•46 

Chloride  of 
lime  and  mag- 
nesia 14. 

63-5° 

•4  to  118 

9 to  15 

3 to  4 

4to8cu.in.CO2. 

5,000 

77°  to  91-4° 

( Rich  in  HoS  and  nitrogen.  Used  for  chest 
1 affections. 

111° 

•47 

2,.360 

93-5° 

1,080 

95° 

1-7 

1 

10 

1 

2J  cub.  in.  CO2. 

2,178 

Cold. 

3J  per20oz. 

n 

16  grs.  lime 
Sillts. 

900 

136° 

6J 

1 

3 cub.  in.  CO2. 

1,300 

80° 

59 

37  of 
soda 
and 
mag- 
nesia 

15 

420 

57° 

•16 

2 

3 

■3 

3 cub.  in.  COq. 

2,000 

62° 

•02 

1 cub.  in.  CO2. 

V/lI  tllC  line  lllAlll  .1  <tuua  l/U  t*l  O IIVU  O^llllJjO  xiv/ix*  kiuxw 

than  but  otherwise  similar  to  Aix-la-Chapelle. 

Lavey,  in  the  Rhone  valley,  near  the  station  St.  Maurice,  1420  feet  high,  has  hot  sulphur  springs  with  common  salt 
and  sulphate  of  soda.  - - - - 


n 


1 COj  means  carbonic  acid  gas. 
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common  salt  in  the  water  is  noted  in  the  table, 
and  doubtless  much  of  the  efficacy  of  the  water 
is  due  to  it.  The  waters  are  used  for  drinkino- 
as  well  as  for  baths.  Drawn  from  the  spring  it 
is  very  hot,  and  visitors  sip  it  as  they  promenade 
up  and  down.  They  usually  begin  with  6 or 
8 ounces,  and  gradually  increiise  to  a pint  or  a 
pint  and  a half.  The  baths  are  usually  pro- 
longed from  a half  to  three-quarters  of  an  hour. 
Rheumatism,  gout,  nervous  cases,  syphilis,  stiff 
joints,  skin  diseases,  diseases  of  liver  and  ab- 
dominal derangements  generally,  and  cases  of 
metallic  poisoning  are  treated  here.  The  season 
is  from  J une  to  the  end  of  September,  but  the 
baths  are  open  all  winter.  The  water  is  ex- 
ported also.  Burtscheid  is  situated  so  near 
Aix-la-Chapelle  that  it  may  be  called  a suburb, 
but  its  springs  though  hotter  are  less  strong  in 
sulphur. 

Am^lie-les-Bains  (680  feet),  in  the  Pyrenees, 
24  miles  south  of  Perpignan,  is  provided  with  all 
sorts  of  bathing  arrangements,  which  are  specially 
employed  in  rheumatic  cases,  and  with  arrange- 
ments for  inhalation,  used  in  cases  of  consump- 
tion, for  which  its  mild  climate  is  specially 
suited.  It  is  also  suitable  for  a winter  residence. 

Allevard-les-Bains  (1473  feet),  in  south-east- 
ern France,  has  of  late  come  into  repute  for  the 
treatment  of  chest  affections,  bronchitis,  asthma, 
&c.,  and  also  for  skin  affections  and  rheumatism. 
It  is  two  hours’  journey  from  Grenoble,  and  six 
from  Lyons  or  Geneva.  The  nearest  station  is 
Goncelin. 

Bareges  (4200  feet),  12  miles  from  the  rail- 
way-station of  Pierrehtte,  is  one  of  the  highest 
and  most  famous  springs  of  the  Pyrenees.  It 
is  resorted  to  for  paralysis,  rheumatism,  old 
wounds,  skin  diseases,  and  bone  diseases.  The 
accommodation,  however,  is  poor,  and  the  sur- 
roundings dismal.  A peculiar  organic  matter 
of  a gelatinous  nature  founrl  on  the  surface  of 
the  water  is  called  baregine,  from  the  name  of 
the  town.  The  season  is  July  and  August. 

Bagneres  de  Luchon  (2000  feet),  in  the  val- 
ley of  Luchon,  5 hours’  joiu’uey  by  rail  from 
Toulouse,  is  surrounded  by  the  splendid  scenery 
of  the  Pyrenees.  Although  this  water  contains 
very  little  sulphuretted  hydrogen,  yet  as  soon 
as  it  is  drawn  into  the  bath  it  becomes  milky, 
as  if  from  the  deposit  of  sulphur,  and  the  gas 
is  developed  and  escapes  into  the  air,  which 
immediately  above  the  bath  contains  as  much 
as  1 per  cent  of  the  gas.  It  has  been  sup- 
posed that  silica  contained  in  the  water  takes 
part  in  this  change. 

Cauterets  (3250  feet),  in  the  Hautes-Pyre- 


[Sect.  X. 

nees,  6 miles  from  Pierrefitte  railway-station, 
is  much  frequented  by  persons  suffering  from 
chest  affections.  Chronic  rheumatism  and  skin 
diseases,  uterine  affections  and  early  stages  of 
consumption  are  also  treated.  The  situation 
is  high,  and  much  of  the  benefit  may  be  due 
thereto,  though  horses  ‘‘from  the  studs  of 
Tarbes  and  Pau,  which  are  afflicted  with 
chronic  bronchial  and  stomach  catarrh,  diar- 
rhoea, emaciation  and  spermatorrhoea,  are  sent 
to  the  springs  at  Cauterets,  and  are  often  cured 
there  in  a week”  (Braun).  .The  climate  is 
variable;  and  the  best  months  are  July,  August, 
and  September. 

Eaux  Bonnes  is  situated  in  the  Pyrenees 
at  an  elevation  of  2434  feet,  in  .a  narrow  shel- 
tered ravine,  at  the  foot  of  the  Pic  du  Gers, 
and  is  reached  from  Pau,  from  which  it  is 
distant  20  miles.  The  climate  is  subject  to 
sudden  changes  of  temperature,  but  the  situa- 
tion and  scenery  ai’e  very  attractive.  It  is  said 
to  produce  excellent  results  in  clergyman’s  sore 
throat  and  lung  affections,  specially  of  the  tu- 
bercular kind,  which  may  be  due  to  the  ele- 
vated situation.  The  water  is  taken  in  very 
small  quantity  to  begin  with,  a table-spoonful 
or  so,  and  is  cautiously  increased  to  4 or  5 glasses 
daily. 

Eaux  Chaudes  (2215  feet),  also  in  the  Py- 
renees, is  reached  by  diligence  from  Pau,  and 
is  situated  in  a narrow  and  picturesque  but 
gloomy  gorge,  and  subject  to  rather  sudden 
changes  of  temperature.  The  waters  are  chiefly 
used  for  baths  in  cases  of  chronic  rheumatism, 
muscular  rheumatism,  and  chlorosis  and  neur- 
algias. It  is  4 miles  distant  from  Eaux  Bonnes. 
The  season  is  from  1st  June  to  1st  October. 

Harrogate  is  in  Yorkshire,  30  miles  west  of 
York,  partly  situated  on  high  ground  (600  feet) 
and  partly  in  the  valley.  The  air  is  pure  and 
bracing  but  moist,  and  the  soil  is  sandy  and 
readily  dries  after  rain.  It  contains  not  only 
sulphur  wells  which  are  among  the  strongest 
known,  but  also  iron  springs.  There  are  con- 
siderable social  attractions,  and  duiing  the 
season,  June  to  October,  the  climate  is  pleasant. 
The  waters  are  taken  between  7 and  8 a.m.,  and 
the  dose  is  from  one  to  three  tumblerfuls,  a 
short  walk  being  taken  between  each  glass,  the 
third  being  followed  by  a longer  walk  back 
for  breakfast.  The  waters  open  the  bowels, 
acting  upon  the  liver  also,  and  removing  con- 
stipation. They  are  thus  useful  also  for  slug- 
gi.sh  liver,  abdominal  congestion  and  piles,  espe- 
cially when  resulting  from  rich  living.  They  also 
promote  change  of  tissue  and  are  used  as  a 
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remedy  for  corpulence  and  for  the  removal  of 
thickenings  of  glands  and  gouty  and  rheumatic 
swellings.  They  are  useful  for  full-blooded 
persons  with  a tendency  to  apoplexy,  also  in 
cases  of  enlargement  of  the  womb;  and  it  is  a 
favourite  resort  for  overworked  business  men. 
A course  of  eight  days  to  three  weeks  is  usually 
taken  in  the  quantities  already  named,  when 
the  opening  action  is  chiefly  sought,  and  when 
the  waters  are  taken  to  promote  tissue  change 
from  2 to  8 ounces  is  the  quantity  taken  cold 
three  or  four  times  a day.  If  the  waters  lie 
heavy  on  the  stomach  they  are  taken  warm. 
Chronic  rheumatism,  gout,  and  syphilis  are  also 
treated.  Cases  of  threatened  consumption,  and 
disorders  of  the  monthly  illness  in  young  per- 
sons are  treated  with  the  sulphur  baths,  and 
the  iron  waters  internally.  Much  of  the  effect 
of  the  sulphur  w'aters  is  believed  to  be  due  to 
the  large  quantity  of  common  salt  contained  in 
tlie  waters. 

Moffat  in  Dumfriesshii’e,  Scotland,  is  an  ex- 
cellent health  resort  in  summer  and  up  to  the 
middle  of  September.  Its  climate  is  good,  and 
much  picturesque  scenery  is  within  easy  driving 
distance.  The  well  is  fully  a mile  from  the  town ; 
the  waters  are  very  mild  but  generally  suitable 
for  cases  similar  to  those  described  for  Harro- 
gate. A hydropathic  establishment  is  within  a 
mile  of  the  railway-station. 

Saint  Sauveur  (2360  feet)  is  a fashionable 
“ladies’  bath,”  being  much  used  by  women  for 
nervous  complaints  and  affections  of  the  gene- 
rative organs.  It  is  approached  from  Lourdes, 
is  4 miles  from  Barfeges  and  is  close  to  some  of 
the  finest  scenery  of  the  Pyr6nees.  The  season 
commences  in  May  and  ends  in  October. 

Strath peffer,  amid  wild  and  picturesque 
scenery  at  the  foot  of  Ben  Wy  vis  in  Ross-shire, 
Scotland,  is  becoming  more  frequented  since 
the  building  of  a suitable  establishment  near 
the  wells.  There  are  two  springs,  the  upper 
being  the  strongest  sulphur  spring  in  Britain. 
The  water  acts  strongly  on  the  kidneys,  but  is 
constipating  owing  to  the  large  quantity  of  lime 
salts.  Three  tumblers  are  usually  taken  before 
breakfast  and  as  many  more  in  the  afternoon. 
Chronic  cases  of  sciatica,  lumbago,  and  rheuma- 
tism find  relief;  and  the  water  has  a stronof 

O 

effect  on  the  skin,  shown  by  the  cuticle  coming 
off  in  scurf. 

Lisdunvarna,  in  Ireland,  about  20  miles  from 
Ennis,  possesses  a sulphur  spring,  containing 
h a cubic  inch  of  sulphuretted  hydrogen  in  16 
ozs.,  and  several  iron  springs,  but  the  place  has 
no  suitable  ax’rangements  for  visitors. 


VII.  Eapthy  Mineral  Waters  (Lime 
Waters). 

The  earthy  mineral  waters  are  those  in  which 
lime  is  a prominent  constituent.  It  occurs  in 
the  form  of  carbonate  and  sulphate.  Of  the  two, 
the  cai’bonate  is  the  salt  to  be  desired,  and  the 
sulphate  of  lime  in  any  quantity  equal  to  10 
grains  or  upwards  is  undesirable,  because  it 
lies  heavily  upon  the  stomach  and  lessens  the 
absorption  of  the  water  into  the  blood.  Car- 
bonate of  magnesia  is  another  salt  which  occurs 
specially  in  earthy  mineral  waters,  and  is  more 
readily  absorbed  than  the  lime  salts. 

It  was  believed  at  one  time  that  these  waters 
had  a special  value  in  diseases  of  bone,  in  rickets, 
in  the  disease  called  osteomalachia,  because  they 
supplied  lime  to  the  system,  a deficiency  of 
which  was  supposed  to  be  at  the  root  of  the 
disorder.  It  is  quite  clear,  however,  that 
abundance  of  lime  salts  is  supplied  in  the 
food  eaten  and  in  water,  and  that  the  dis- 
ease is  not  due  to  deficiency  of  the  phosphate  of 
lime,  but  to  some  digestive  derangement  or  to 
some  disorder  of  the  tissues  which  prevents  the 
lime  salts  obtained  from  the  food  being  made 
proper  use  of  in  the  body.  Consequently  such 
bone  diseases  are  treated  by  appropriate  food, 
tonic  treatment  of  various  kinds,  and  change  of 
air.  Lime  waters  have,  however,  other  uses. 
They  correct  acidity  of  the  stomach  and  bowels, 
and  they  appear  to  be  useful  in  gravel  and  in 
kidney  and  bladder  affections.  They  are  some- 
what constipating,  and,  therefore,  useful  in 
diarrhoea  and  irritable  conditions  of  the  bowels. 
They  have  a reputation  in  scrofula,  gland  dis- 
eases, and  tubercular  disease,  but  thei’e  is  no 
satisfactory  reason  for  such  repute.  Earthy 
waters  are  used  as  baths,  but  the  lime  salts 
they  contain  are  of  no  effect,  and  do  not  modify 
the  action  of  the  simple  water. 

Many  of  the  waters  already  named  contain 
considerable  proportions  of  lime  salts;  thus  of 
the  waters  named  in  the  last  table  the  water  of 
Baden  in  Austria  contains  5 grains  of  sulphate 
in  16  ounces,  Baden  in  Switzerland  10  grains, 
Eilsen  17  grains,  Grosswardein  2 to  3 grains, 
Nenndorf  5 to  8 grains,  Schinznach  6 grains, 
Pystjan  4 grains,  Toplitz  1 to  3 grains,  while 
carbonate  of  lime  is  contained  in  Eilsen  watei', 
that  of  Aix-la-Chapelle,  Baden  near  Vienna, 
Baden  in  Switzerland,  Grosswardein,  Nenndorf, 
Harkany,  and  Weilbach.  In  Table  II.,  Baden- 
Baden,  Canstatt,  Cronthal,  DUrkheim,  Hom- 
burg,  Mergentheim,  Mondorf,  Nauheim,  Pyr- 
mont,  Schmalkalden,  and  Wildegg  have  been 
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mentioued  as  coutaiuiiig  various  quantities  of 
these  lime  salts.  In  Table  III.  the  presence  of 
sulphate  of  lime  in  several  of  the  bitter  waters 
is  noted  in  some  quantity,  and  in  Tables  IV. 
and  V.  the  presence  of  carbonate  of  lime  in  the 
soda  waters.  In  all  these  waters  the  lime  salts 
have  been  unimportant  constituents  in  com- 
parison with  the  other  ingredients,  wortliy  of 
note  only  when  present  in  such  quantity  as  to 


make  the  water  difficult  of  digestion.  In  the 
present  waters,  however,  the  absence  of  other 
ingredients  in  quantity  makes  the  lime  salts 
the  chief  feature  of  the  water.  For  this  reason 
it  must  be  understood  the  table  does  not  in- 
clude all  waters  containing  lime  salts  in  any 
proportion,  in  which  case  it  would  be  of  great 
length,  but  only  those  in  which  they  rank  as  the 
chief  ingredients  from  the  absence  of  others. 


VII.  EAETHY  MINEEAL  WATEES  (WATEES  CONTAINING  LIME). 


Name. 

Situation. 

Alti- 
tude in 
feet. 

Chief  Constituents  in  grains  per  16  ozs. 

Lime  as 
Carbonate. 

Lime 
as  Sul- 
phate. 

other 
Carbon- 
ates, 
Soda, 
Mag- 
nesia, &c. 

other 

Sulphates, 

Potash, 

Soda. 

Common 

Salt. 

Alet 

Aude  (France) 

650 

1-89 

‘2 

■8 

— 

•3 

Bethesda  

Wisconsin,U.S. 



2-04 

1-6 

•1 

•139 

A. 

Buffalo  Lithia  . . . 

Virginia,  U.S. 

A 

500 

11  to  4 

2 to  3 

•15  to  3 

1 

To  to  i 

Chateldon 

Puy-de-D6me, 

3-61 

•35 

. 

•2 

France 

Condillac 

Vaucluse  (Fr.) 

Imported  as  a table  water. 

Contrex^ville.. 

Wosges  (Fr.) 

1,000 

2J 

8 

X 

li 



Couzan  

France 

Cransac 

Inselbad 

Johanniabrunnen 


Leukerbad  (Lor- 
enzspring) 

Lippspringe 

Lucca 

Poland  Spring ... 

Pougues 

St.  Galmier 

(Source  Xouvelle) 

Sulis 

Taunus 

Weissenburg. . . 

Wildungen. .. 


near  Aubin  in 
Auvergne 
Westphalia . . . 


From  spring 
near  Xieder- 
selters  in  Nas- 
sau. 

Switzerland  . . 

Westphalia . . . 

See  Table  I. 

Maine,  U.S.A. 

Loire  (France) 

Loire  (Fr.) 


See  Bath,  p.  925 

Table  water 
from  spring 
near  Frank- 
fort-on-the- 
Main 

near  Thun . . . . 

Waldeck 


CO2  * in 
Cubic 
Inches. 


1 to  6 
15  grains 

I grain 


Used  in  stomach  and 
bowel  affections. 
Prescribed  in  kidney 
and  bladder  diseases 
and  in  diabetes. 

^ cubic  in.  sulphu- 
retted hydrogen. 
•245  iron. 


Besides  sulphates  of  lime  and  magnesia  contains  13  grains  sulphate  of  alumina  in 
16  ozs.  Used  in  enlargements  of  liver  and  spleen,  and  intermittent  fever. 


4,670 

441 

800 

780 

1,350 

390 


2,758 

740 


0 

5 

•135 

9-28 


with  mag- 
nesia 
3-4 


Practically  an  indifferent  water.  Used  specially  in  kidney  disease 
and  diabetes.  Excellent  accommodation. 


91 


0 

5 to  9 


lOi 

2 


nearly  3 

7J 


15 


trace 


abun- 

dant 


(see  p.  927). 
nearly  2 


•02  iron,  2-78  cub.  in. 
of  nitrogen;  used  for 
inhalation  in  cases 
of  consumption. 

A sparkling  table 
water. 


Warm,  contains  ^079 
iron. 

•1  iron. 


1-33 


with 

soda 

1-2 


i 


17 

0 


11-2 


1-3 


5 to  16 


1-89 

2-45 

little 

•14  iron. 

chloride  of 

magnesia 

•55 

1-5 

abun- 

06  iron,  an  excellent 

dant 

table  water. 

— 

18 

20  grains 

5 

f 

Ho  i 

8 

33 

* Carbonic  acid  gas. 


Bethesda  and  Buffalo  Lithia  Springs  are 
both  in  the  United  States  of  America.  The 
former  is  at  Waukesha,  in  Wisconsin,  and  the 
latter  in  Virginia.  I have  no  authoritative 
statement  as  to  their  physiological  action  and 
curative  effects.  Bethesda  water  is,  however, 
lauded  in  Bright’s  disease  of  the  kidney  and  in 
various  kidney  and  bladder  affections,  and  very 
specially  in  diabetes.  The  Buffalo  water  is 
deemed  valuable  on  account  of  the  carbonate  of 
lithia  it  contains  to  the  extent  of  from  T48  to 
"225  of  a grain  in  16  ounces.  It  is  recommended 


in  gout,  rheumatism,  gravel,  disease  of  the 
kidney,  specially  chronic  Bright’s  disease,  and 
bladder,  and  in  stomach  and  bowel  disorders. 
It  is  said  to  contain  sulphuretted  hydrogen. 
Both  are  to  be  had  in  bottles. 

Contrex^ville  (1000  feet)  is  situated  in  a 
narrow  valley  of  the  Vosges  Mountains,  over  a 
thousand  feet  above  sea-level.  It  is  subject  to 
sudden  changes  of  temperature  both  morning 
and  evening,  a fact  visitors  should  remember. 
It  has  a special  reputation  in  the  treatment  of 
gravel  and  stone,  as  well  as  diseases  of  the 
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kiduey,  catarrhal  affections  of  the  bladder  and 
prostate  gland,  in  gout  and  liver  disorders,  in 
incontinence  of  urine  in  children,  and  in  dia- 
betes. Patients  begin  with  two  or  three  glasses 
in  the  morning  before  breakfast  and  gradually 
increase  the  quantity  to  12,  15,  or  ujnvards. 
There  is  a well-equipped  bathing  establishment, 
and  abundance  of  hotels.  There  are  several 
springs,  the  Pavilion  being  the  cliief.  Its  waters 
contain  a small  quantity  of  iron,  ‘05  grain  in 
16  ounces,  and  a trace  of  arsenic.  The  water 
is  largely  exported.  From  half  to  one  bottle  is 
taken  daily  with  food  as  a table  water,  or  in 
milk  or  wine  or  spirit.  The  season  is  from 
20th  May  to  15th  September. 

Lippspringe  and  Inselbad,  near  Paderborn 
in  Westphalia,  are  specially  resorted  to  in  con- 
sumption and  other  affections  of  the  chest. 
One  to  three  glasses  of  the  water  are  drunk  in 
the  morning  and  one  or  two  in  the  afternoon. 
Baths  are  also  employed.  The  repute  of  the 
place  is  to  some  extent  due  to  the  nitrogen  gas 
contained  in  the  waters,  which  is  given  off  in 
chambers  in  which  patients  inhale  it. 

Pougues  (780  feet)  at  one  time  enjoyed  great 
popularity  for  dyspepsia  and  bladder  irritability 
and  catarrh.  It  lies  in  the  valley  of  the  Loire, 
not  far  from  Nevers,  in  a pleasant  country,  and 
much  has  lately  been  done  to  restore  its  cele- 
brity. Its  waters  are  imported. 

Weissenburg  lies  in  a narrow  gorge  off  the 
Simmenthal  in  Switzerland,  3 miles  from  Thun, 
surrounded  by  mountains  and  pine-trees.  “The 
air  is  calm,  mild,  and  moist,  but  the  weather 
variable.”  It  has  a great  reputation  in  cases 
of  chronic  bronchial  catarrh  and  consumption, 
believed  to  be  due  rather  to  its  elevation  (2758 
feet),  its  sheltered  situation,  calm  air,  and  at- 
mosphere of  pine-wood,  than  to  its  spring. 

Wild  ungen  lies  in  a valley  of  Waldeck,  .300 
feet  above  sea-level.  It  is  three  hours’  jour- 
ney from  the  Wabern  station  on  the  Main  and 
Weser  railway.  Its  two  chief  earthy  springs 
are  the  Georg-Victor-quelle,  and  the  Helenen- 
quelle,  and  it  has  besides  an  iron  spring.  The 
Georg- Victor  has  5’4and  the  Helenen  9'7  grains 
of  carbonate  of  lime.  There  is  no  lime  sulphate, 
but  the  sulphates  of  soda  and  potash  are  ‘6  and 
•3  respectively.  The  Helenen-quelle  contains  8 
grains  of  common  salt  in  16  ounces  and  6 of  bi- 
carbonate of  soda,  10‘4  of  bicarbonate  of  mag- 
nesia, T43  carbonate  of  iron,  and  34  cubic 
inches  of  cai'bonic  acid  gas,  while  the  quantities 
in  Georg-Victor  are  -06,  '49,  4T,  T61  grain,  and 
33  cubic  inches  of  gas.  The  third  spring,  Thal- 
quelle,  contains  6'67  common  salt,  10  bicarbon- 


ate of  lime,  9*8  bicarbonate  of  magnesia,  T 
carbonate  of  iron,  and  33  cubic  inches  of  gas. 
The  water,  specially  the  Georg-Victor  si)ring, 
is  much  used  in  chronic  catai’rh  of  the  bladder, 
incontinence  of  urine,  in  gravel,  and  other 
alfections  of  the  kidney. 

VIII.  Iron  Waters  (Chalybeate 
Spring's). 

Iron  or  steel  waters  are  not  the  only  mineral 
waters  in  which  some  form  of  iron  is  found. 
Indeed  in  nearly  all  mineral  waters  this  in- 
gredient exists,  but  in  very  many  in  such  small 
quantity,  while  other  ingredients  ai’e  so  con- 
spicuous, that  the  character  of  the  water  can 
hardly  be  supposed  to  be  affected  by  that  metal. 
There  is  no  stated  amount  of  iron  which  entitles 
a spring  to  be  classed  as  chalybeate,  though  those 
most  successfully  resorted  to  contain  fx'om  i^d 
to  j®oths  of  a grain  of  iron  in  the  form  of  car- 
bonate in  16  ounces.  Some  springs  ai'e  classed 
as  iron  springs  which  contain  barely  4th  of  a 
graixi  in  16  ounces  of  water,  but  they  are  so 
because  they  have  been  found  by  the  actual  ex- 
perience of  cases  to  have  the  beneficial  effects 
of  steel  waters.  Indeed  it  is  rather  the  ex- 
perience of  the  value  of  the  water  in  particular 
forms  of  disease  than  the  actual  quantity  of 
iron  it  contains  that  determines  how  it  should 
be  ranked.  What  are  called  pure  iron  springs 
are  those  which  contain  but  a few  grains  of  dis- 
solved solids,  a salt  of  iron  existing  to  some  ap- 
preciable amount;  compound  iron  springs 
contain  moderate  quantities  of  other  salts,  such 
as  Epsom  and  Glauber’s  salts,  common  salt,  sul- 
phate of  lime,  besides  being  rich  in  carbonic 
acid  gas.  To  this  class  some  of  the  springs 
already  named  are  entitled  to  belong,  such  as 
Franzensbad,  Marie  nbad,  Tarasp,  Elster.  We 
take  the  following  list  of  springs  containing 
iron  from  Braun,  springs  which  we  have  already 
considered,  and  we  note  the  amount  of  iron  in 
the  form  of  carbonate  which  each  contains  in 
grains  per  16  ounces: — 

Common  Salt  Waters  (Table  II.  p.  929). 

Cronthal,  > Grains  of  Iron 

Ischl,  ( 16  ozs. 

Mergentheim,  j 

Wie.sbaden,  ' 

Adelheidsquelle, "07 

Baden-Baden, 

Canstatt, 

Mondorf, 

Nauheim, 

Schmalkalden, 


Soden, 

Hall,  '08 


.'05  to  -25 
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Grains  of  Iron  in  16  ozs. 


Durkheim, T2 

Kissingen, ’2  to  '24 

Harrogate  (Montpellier  Spring), -27 

,,  (Kissingen  Spring),  -37 

Kreuznach, -35 

Relime, -5 

Bitter  or  Aperient  Waters  (Table  III.  p.  934). 

Grains  of  Iron  in  16  ozs. 

Carlsbad, -01  to  '02 

Franzensbad, '01  to  '37 

Rohitsch,  ’06 

Fiired, '08 

Tarasp, T9  to  -2 

Marienbad,  ....• ’27  to  T7 

Elster, '35  to  ‘48 


Soda  Waters  (Tables  IV.  V.  pp.  937,  940). 


Giesshiibel, 

Enis,  

Salzbrunn,  

Preblau, 

Roisdorf, 

Apollinaris,  

Sellers, 

Bilin  and  Fachingen, 

Luhatschowitz, 

Gleichenberg, 

Geilnau, 


Grains  of  Iron  in  16  ozs. 

-004 

‘01  to  '05 

-04  to  -07 

-05 

-05  to  -2 

-06 

-07 

-08 

-09  to  T 8 

T4  to  T8 

T6 


The  reason  for  the  use  of  iron  waters  is  that 
iron  is  a necessary  ingredient  of  the  blood  (see 
pp.  216  and  816),  and  in  certain  conditions  pro- 
motes the  formation  of  blood.  But  the  total 
quantity  in  the  blood  does  not  exceed  40  grains, 
and  it  has  been  estimated  that  in  health  the 
quantity  taken  up  into  the  blood  per  day  does 
not  exceed  1 grain,  though  in  some  cases  of 
poverty  of  blood,  chlorosis  (p.  235),  4 to  5 grains 
may  be  taken  up  and  incorporated.  The  most 
useful  springs  will  yield  from  T4  to  ‘42  grain 
of  iron  in  16  to  48  ounces  of  mineral  water. 
But  food  contains  iron  salts.  It  is,  indeed,  from 
the  food  that  the  continual  renewal  of  iron  to 
the  blood  takes  place,  flesh  meat,  yolk  of  egg, 
wheat,  barley,  and  lentils,  containing  consider- 
able proportions  of  the  metal.  When  this  con- 
dition of  poverty  of  blood  exists,  it  aftects  all 
the  bodily  functions,  and  the  powers  of  digestion 
and  assimilation  are  so  enfeebled  that  full  ad- 
vantage is  not  taken  of  the  food  supplied,  and 
so  the  condition  tends  to  per.sist.  Under  such 
circumstances  the  change  of  air,  and  the  general 
beneficial  influences  exerted  upon  the  whole 
body  by  the  life  of  the  spa,  have  such  stimulat- 
ing effects  upon  the  nutritive  processes  that 
there  can  be  no  doubt  much  of  the  benefit  is 
due  to  quite  other  circumstances  than  the  mere 
presence  of  iron  in  the  water  drunk.  Besides 


that  the  presence  of  other  ingredients  of  the 
spring,  carbonic  acid  gas,  common  salt,  &c.,  is 
stimulating  to  the  stomach  and  bowels  and  tends 
directly  to  the  improvement  of  the  nutrition. 
It  is,  at  any  rate,  plain  that  when  such  a small 
total  quantity  of  iron  exists  in  the  blood,  and 
such  a small  quantity  is  daily  made  use  of,  only 
small  doses  are  neces.sary.  If  excessive  doses 
be  given,  the  excess  is  j^assed  off  in  the  motions 
as  a sulphide  of  iron,  blackening  them,  and  is 
apt  to  irritate  the  stomach  and  bowels,  to  inter- 
fere with  digestion,  and  to  produce  constipation. 
When  small  doses  are  given  more  is  actually 
absorbed  into  the  blood  than  when  large  quan- 
tities ai’e  taken.  The  conditions,  therefore,  in 
which  iron  springs  are  most  likely  to  be  useful 
are  pretty  plain.  They  are  those  in  which  one 
seeks  to  promote  blood  formation,  those  depen- 
dent upon  poverty  of  blood.  It  has  been  found 
that  iron  springs  are  most  useful  in  cases  of 
poverty  of  blood  quickly  produced,  for  example, 
by  loss  of  blood,  by  bleeding  from  the  nose,  or 
from  wounds,  by  drain  occurring  from  the  blood 
owing  to  diarrhoea,  suppuration,  and  other  pro- 
fuse discharges,  in  cases  of  chlorosis  in  young 
girls,  and  in  poverty  of  blood  dependent  upon 
acute  disease,  in  which  cases  they  materially 
promote  convalescence.  Iron  springs  are  also 
used  in  disordei's  of  monthly  illness,  specially  in 
its  absence,  in  malarious  conditions  and  poverty 
of  blood  due  to  residence  in  tropical  countries, 
and  in  neuralgia,  sterility,  and  impotency  due 
to  enfeebled  conditions  of  general  health.  In 
such  cases  as  these  last  the  improvement  is  not 
so  rapid,  and  is  often  best  promoted  by  waters 
whicl),  besides  the  iron,  contain  marked  quanti- 
ties of  other  ingredients  like  common  salt. 

It  is  chiefly  in  the  form  of  carbonate  that  the 
iron  exists,  and  this  is  the  best  form  for  ad- 
ministration. The  presence  of  carbonic  acid  gas 
in  the  water  keeps  the  carbonate  of  iron  in  solu- 
tion, and  when  the  water  stands  a yellowish 
rust  is  deposited. 

If  constipation  be  associated  with  the  blood- 
less condition,  a spring  should  be  chosen  which 
contains  common  salt,  or  Glauber’s  or  Epsom 
salts  to  correct  this  condition,  and  if  a pure  ii’on 
spring  causes  costiveness  or  diarrhoea  and  indi- 
gestion, a change  in  a similar  direction  must  be 
made,  such  as  Marienbad,  Franzensbad,  Elster. 

Iron  springs  are  used  for  bathing,  but  it  is 
not  now  believed  that  the  iron  they  contain 
produces  any  effect  upon  the  skin,  or  is  absorbed 
from  the  bath.  They  have  no  further  effect 
than  baths  of  plain  water,  except  what  is  due 
to  the  stimulating  effect  of  any  carbonic  acid 
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VIII.  IRON  WATERS  (CHALYBEATE  SPRINGS). 


Name. 


Alet 

Alexisbad  i 


Altwasser  i 

Antogast 

Arapatak 

Bartfeld 

Booklet  (Stahlquelle) 

Briickeuau  i 

Bussang 

Cheltenham 

Cudowa 


Driburg 

Elster  (see  Table  III.) 
Flinsberg  i 


Franzensbad . . 
Freienwalde  i . 
Freiersbach.. . 

Godesberg 

Gonteni 


Griesbach 

Harrogate 


Heinrichsbad . 
Hofgeismar. . , 


Situation. 


Aude,  France 
Harz  Mountains. 


Silesia 

Badish  Black  Forest. 

Transylvania 

North  Hungary 

Near  Kissingen 

Bavaria 

In  the  Vosges 

England 

Silesia 


Westphalia . 
Silesia 


Bohemia 

On  the  Oder 

Black  Forest 

Near  Bonn 

Appenzell  Canton . 

(Switzerland) 

Baden 

England 


Canton  Appenzell. 
Hesse 


Homburg  (Stahlbrunnen).  See  p.  930. 


Imnau. 

Kainzenbad 

Koenigs  war  th  i 


Liebenstein  C 
Liebwerda  i .. 


Lobenstein  i. 
Muskau  1 . . . . 


Niederlangenaui 

Orezza 

Petersthal 

Pyrmont 

Recoaro 

Reinerz 

Rippoldsau  

Santa  Catarina 

Schandau  i 

Schwalbach’  (Stahl- 
bninnen) 

Shelfanger 

Spa ' (Pouhon  Spring) 

St.  Moritz 

Stornl)ergi 

Tunbridge  Wells  i . 

Vichnye  i 

Wiesau 

Wild  ungen 


Hohenzollern 
Bavaria 
Between  Franzensbad 
and  Marienbad 

Thuringian  Forest 

Bohemia 


Principality  of  Reuss 
Upper  Lusatia  (Prus.) 


Glatz 

Corsica 

Baden  

Waldeck 

North  Italy 

Silesia 

Baden 

Upper  Italy  (3  miles 
from  Bormio) 

Saxon  Switzerland 

Nassau 

Diss,  Norfolk,  Eng.  . . 

Belgium 

Switzerland 

Near  Prague  

Kent,  England 

Bavaria 

Waldeck 


Altitude 
in  feet. 

Ingred 

Carbonate 
of  Iron. 

ientB  iu  gr 

Carljon- 
ates  of 
Soda, 
bimc, 
Mag- 
ucBia. 

ainB  i>er  1( 

Sul- 
phatcB, 
Soda, 
Lime,  &c. 

ozs. 

Common 

Salt 

and  other 
Chlorides 

Carbonic 
Acid  Gas 
iu  cub.  in. 
per  16  ozs. 

Rluarks. 

1,350 

•35 

Only  3 

grains  ot 

ler  con- 

10 

stituents. 

1,255 

•3  to  -7 

4 7 

4 to  1 

1 

4 to  27 

1,585 

•23 

20  grs.  other  constituents. 

1-16  to  2 35 

22  to  24 

33 

■67 

16 

5 

45 

620 

•67 

10 

5J 

11 

39 

915 

•09 

1-8 

38 

Hot. 

Table  water  only.  No  establishment. 

•88 

6 grs.  other  constituents. 

1,235 

•2 

13 

54 

33 

Contains  also  ar- 

seniate  of  iron 

•008  to  012. 

633 

•78 

15 

22 

28 

•35 

1,550 

•25 

Only  2 to  6 grains  other 

27 

ingredients. 

1,293 

•3 

See  Table  III. 

•17  to  -26 

little 

1,280 

•7 

6i 

2 

14 

■2 

12 

7 3 

2,761 

33 

1,614 

•6 

13 

8 

18 

420 

Chloride 

43^  9 

2 to  24 

of  iron 

1-32, 

1 

carbonate 

11. 

2,410 

328 

•2  to  -4 

Only  21  grs.  other  in- 

gret 

ients. 

1,430 

•64 

8 

i 

li 

30 

2,480 

See  Ta 

ble  V. 

2,000 

•4  to  -65 

Only  5 to  6 grains  other 

30 

ingredients. 

1,000 

•6 

6 

H 

nearly2 

32 

1,225 

•17 

Only  2 5 grains  other  in- 

22 

gredients. 

1,500 

•43 

300 

Sulphate 

34 

4 

traces 

of  iron 

1 52, 

carbonate 

of  iron 

1-38. 

1,137 

•28 

21 

Only  34  grs.  other 

35 

constituents. 

•85 

5 

abundant 

Traces  of  arsenic. 

1,333 

•35 

15 

64 

4 

34 

400 

•37 

lOi 

11 

4 

29 

1,465 

■23 

54 

144 

18 

Lukewarm. 

1,235 

•29 

12 

4 

To 

35 

1 

1,886 

•9 

i2 

8 

15 

5,600 

j 

1 

■11 

900 

•64 

31 

50 

1 

•29 

24 

■46 

■65 

1,000 

•14 

Total  ingredients  3 9. 

8 

! 

5,710 

•2 

8 

1 2 

1 

31 

■24 

Total  solids  4 7 

grains. 

8 

300 

■11 

i 

•95 

6 

1,642 

740 

•58 

See  Table  \ 

II. 

18 

j 

1 

1 Pure  chalybeate  waters;  others  are  compound. 


ga.s  which  may  remain  in  the  water  after  it  is 
heated. 

Antogast  (1585  feet)  is  one  of  the  Kniebis 
baths,  which  include  also  Freiersbach,  Griesbach, 
Petersthal,  and  Rippoldsau.  They  all  lie  in  the 
Black  Forest,  Duchy  of  Baden,  and  are  reached 


from  stations  on  the  Baden  Railway.  They 
vary  in  the  quantities  of  iron  their  springs 
contain,  as  Table  VIII.  shows,  and  they  have 
the  advantages  of  mountain  elevation,  forest 
air,  and  beautiful  scenery.  They  are  adapted 
for  all  cases  of  poverty  of  blood. 
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Booklet  (620  feet)  is  only  4 miles  north  of 
Kissingen,  and  the  use  of  its  waters  is  frequently 
advised  after  a course  at  Kissingen.  Its  s}>ring  is 
advantageous  from  the  combination  of  common 
salt  and  carbonic  acid  gas' with  the  iron.  Booklet 
itself  is  only  a small  village.  Its  atmosphere  is 
healthy  and  invigorating,  and  from  the  absence 
of  fashionable  amusements  it  offers  a pleasant 
quiet  rural  retreat  for  those  who  prefer  a re- 
tired resort.  It  has  a sulphur  spring  which 
also  contains  carbonate  of  iron  to  the  extent  of 
'4  of  a grain  in  16  ounces.  The  steel  springs 
are  two  in  number,  and  contain  about  the  same 
proportion  of  iron.  There  is  good  accommoda- 
tion in  the  village  as  well  as  in  the  establish- 
ment connected  with  the  springs.  It  is  chiefly 
resorted  to  for  female  disorders. 

Harrogate  has  already  been  considered  under 
Sulphur  Wells  (see  p.  944).  It  has  also  two 
chief  iron  springs,  the  Muspratt  and  the  Tewitt. 
The  latter  is  a pure  chalybeate  spring,  containing 
T35  grain  carbonate  of  iron  in  16  ounces.  The 
Muspratt  spring,  the  analysis  of  which  is  given 
on  p.  943,  is  much  stronger,  and  is  given  in 
doses  of  from  2 to  6 ounces  three  times  daily,  but 
it  is  much  more  apt  to  disagree  than  the  watei* 
of  the  weaker  spring.  The  use  of  these  waters 
has  been  sufficiently  indicated  on  p.  941. 

Orezza  is  in  Corsica,  20  miles  from  Bastia. 
“It  is  in  a beautiful  country  and  amidst  forests. 
It  is  in  great  rejxite  locally  in  cases  in  which 
iron  is  indicated,  especially  in  chlorosis  and 
some  of  the  complaints  of  women,  and  is  said  to 
be  a specific  in  malarious  poisoning,  which  is 
common  in  many  parts  of  Corsica,  but  only  when 
it  has  not  gone  the  length  of  producing  engorge- 
ment of  the  liver  or  spleen.  Its  waters  are  largely 
exported.  The  season  is  short — from  the  middle 
of  June  to  the  30th  of  August”  (Macpherson). 
It  may  be  used  in  cases  of  j)Overty  of  blood 
(ansemia)  as  a tonic  table  water. 

Pyrmont  has  already  been  referred  to  in  re- 
gard to  its  salt  springs  on  p.  929.  It  was  for- 
merly much  frequented  and  very  fashionable  on 
account  of  its  iron  spring.  But  it  lies  only  400 
feet  above  the  sea-level,  and  iron  springs  which 
have  the  advantages  of  a much  higher  elevation 
are  now  sought  in  preference,  though  its  waters 
are  well  suited  for  cases  where  iron  treatment 
is  desired,  and  its  arrangements  and  accommo- 
dation are  excellent. 

Schwalbach  is  one  of  the  most  popular  and 
frequented  of  iron  springs.  It  lies  951  feet 
above  sea-level  in  a sheltered  valley  of  the 
Taunus  range,  and  may  be  reached  by  railway 
from  Wiesbaden  in  an  hour  and  a half.  It 


is  one  hour’s  distance  by  road  from  Schlan- 
genbad.  While  it  has  the  benefit  of  mountain 
situation  it  is  well  sheltered,  and  its  arrange- 
ments are  excellent.  “Everything  that  has  been 
said  of  the  effects  of  iron  applies  to  Schwalbach, 
and  there  are  few  wells  which  answer  in  their 
effects  to  one’s  expectations  better  than  these” 
(Macpherson).  It  has  three  chief  wells — Stahl- 
brunnen,  of  which  the  analysis  is  given  in  the 
table;  Weinbrunnen,  with  -44  grain  carbonate 
of  iron  in  16  ounces;  and  Paulinenbrunnen, 
with  -51  gr.  carbonate  of  iron.  The  season  is 
May  to  October. 

Spa  is  one  of  the  most  accessible  of  continen- 
tal baths  from  England.  It  is  reached  by  a 
short  branch  from  the  railway -from  Brussels  to 
Li6ge,  the  junction  station  being  Pepinster,  and 
the  distance  from  Liege  17  miles.  It  lies  in  a 
beautiful  valley  of  the  Ardennes  at  an  elevation 
of  over  1000  feet,  20  miles  from  Aix-la-Chapelle. 
Sheltered  from  the  north,  it  has  a mild  climate; 
the  surrounding  country  is  attractive;  the  bath- 
ing arrangements  are  luxurious;  and  riding  on 
horseback  is  one  of  the  favourite  forms  of  exer- 
cise. It  has  no  less  than  sixteen  springs,  the 
chief,  Pouhon,  being  situated  in  the  centre  of 
the  town.  Mud-baths  are  also  employed,  the 
material  being  obtained  from  the  peat  soil  in 
the  neighbourhood  of  the  town. 

St.  Moritz  (5710  feet)  as  a health  resort  has 
been  sufficiently  spoken  of  on  p.  796.  Its  steel 
springs  are  tolerably  pure,  and  are  pleasant 
from  the  abundance  of  gas  they  contain.  Baths 
are  also  to  be  had.  But  the  waters  and  baths 
are  really  secondaiy  considerations  in  a resi- 
dence at  St.  Moritz,  the  bracing  effect  of  the 
mountain  air  and  the  magnificent  scenery  being 
the  chief  attractions  for  the  large  numbers  who 
seek  the  restorative  influences  of  this  favourite 
resort. 

Tunbridge  Wells,  30  miles  south  of  London, 
possesses  a fairly  pure  steel  spring.  Its  cli- 
mate is  healthy  and  bracing  and  its  surround- 
ings beautiful.  Its  waters  are  not  taken  advan- 
tage of  to  the  extent  they  might  be.  Weber 
suggests  that  the  addition  of  Selters  or  Apolli- 
naris  might  make  them  more  useful  for  some 
constitutions,  because  of  the  stimulating  effect 
which  the  carbonic  acid  gas  either  of  these 
table  waters  would  supply. 

IX.  Iodine  Waters. 

A considerable  number  of  the  waters  we  have 
noticed  contain  minute  quantities  of  iodine  as 
iodide  of  sodium  or  magnesium,  and  also  bromine 
in  similar  combinations.  To  the  presence  of 
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this  ingredient  much  value  was  attached,  espe- 
cially in  the  treatment  of  scrofula  in  children, 
and  in  various  other  complaints.  The  springs 
which  were  specially  classed  as  iodine  or  bronio- 
iodine  waters  were  the  Adelheids  spring  (p.  929), 
Dlirkheim  (p.  929),  Hall  (p.  929),  Kreuznach 
(p.  931),  Wildegg  (p.  929),  and  Woodhall  (p. 
932).  The  quantity  of  the  iodine  compound  is 
in  every  case  so  small  that  it  is  not  now  believed 
that  it  can  produce  any  perceptible  effect  upon 
the  body,  except  perhaps  in  the  case  of  Wood- 
hall.  The  waters  are  usually  rich  in  other 
saline  ingredients,  to  which  their  good  effects 
are  now  attributed,  and  they  have  accordingly 
been  noticed  elsewhere. 

X.  Arsenical  Waters. 

What  has  been  said  of  iodine  waters  is  equally 
true  of  arsenical  waters.  The  presence  of  minute 
quantities  of  arsenic  is  found  in  several  waters, 
but  the  chief  are  La  Boiu’boule  (p.  940),  St. 
Dominique  (of  Vais),  and  Mont  Dore  (p.  937). 
It  has  been  estimated  that  to  get  a medicinal 
dose  of  arsenic  4 to  8 pints  of  the  water  would 
require  to  be  taken  daily,  and  as  a rule  the  effect 
of  this  ingredient  is  scarcely  calculated  upon. 

Court  St.  Etienne  water,  from  a spring  near 
Waterloo,  in  Belgium,  discovered  in  1878,  is  said 
to  be  one  of  the  strongest  and  most  permanent 
of  arsenical  waters.  Tichborne’s  analysis  gives 
•083  grain  arseniate  of  soda  in  16  ounces,  and 
this  amount  of  arsenical  salt  is  associated  with 
less  than  2 grains  of  other  ingredients,  so  that 
it  might  be  used  as  a pure  arsenical  water  in 
cases  where  arsenic  seemed  indicated  (see  p.823). 

The  Whey-eupe. 

The  whey-cure  is  a method  of  treatment 
adopted  at  many  health  resorts,  the  whey  being 
either  sipped  alone  at  a temperature  of  about 
105° F.,  while  the  patient  takes  gentle  exercise, 
or  being  added  to  the  mineral  water  of  the  re- 
sort. In  the  former  case  not  less  than  a pint 
daily  is  the  quantity  consumed,  and  from  4 or 
6 pints  are  the  largest  quantities  ordered.  Tlie 
whey  is  taken  in  the  early  morning,  and  break- 
fast is  not  taken  till  after  an  interval  of  an  hour 
or  more.  In  the  chief  whey  establishments 
goats’  milk  is  used  for  the  production  of  the 
whey.  The  nature  of  whey  has  been  explained  on 
p.  550.  It  is  milk  deprived  of  its  casein  or  curd, 
and  most  of  its  fat  or  butter.  It  thus  contains 
a small  quantity  of  albuminous  material,  a little 
fat  (the  clearer  it  is  tlie  less  fat  it  contains),  the 
sugar  of  milk,  and  the  salts  of  milk  (p.  551), 
chlorides,  sulphates,  and  phosphates.  The  value 


of  the  whey  is  attributed  partly  to  the  sugar, 
and  partly  to  the  salts.  The  whey  has  a slight 
opening  effect  on  the  bowels,  but  is  also  apt  to 
cause  dyspepsia  and  catarrh  of  the  bowels.  The 
whey-cure  is  specially  ordered  for  consumptive 
patients,  and  for  persons  with  much  cough,  and 
irritation  of  the  windpipe  and  large  bronchial 
tubes.  But  these  are  just  the  ca,ses  which  are 
now  sent  to  mountain  resorts,  where  indeed  the 
chief  whey  establishments  are,  and  the  improve- 
ment effected  is  mainly  due  to  the  fresh  moun- 
tain air.  Braun  doubts  whether  whey  is  not 
actually  less  useful  than  well-adapted  courses 
of  mineral  waters,  like  those  of  Carlsbad  or 
Marienbad,  which  stimulate  stomach  and  bowels, 
and  aid  the  appetite  and  digestion  without  pro- 
ducing catarrh. 

Whey  is  to  be  had  at  nearly  every  mineral 
spa,  but  those  which  have  a special  repute  in 
this  way  are  stated  below. 

Alexisbad  (p.  949). 

Arco,  in  the  Southern  Tyrol. 

Baden,  near  Vienna  (p.  943). 

Dr i burg  (p.  949). 

Elster  (p.  934). 

Ems  (see  p.  940). 

Engel  berg  (canton  Untei'walden,  Switzer- 
land), 3180  feet  above  the  sea,  reached  from 
Lucerne. 

Gais,  in  the  canton  Appenzell,  3064  feet  above 
the  sea. 

Gleisweiler,  1000  feet  above  the  sea,  one 
hour  from  Landau  in  the  Lower  Palatinate. 

Heiden,  in  canton  Appenzell,  Switzerland, 
2645  feet  above  sea-level. 

Heinrichsbad  (p.  949). 

Interlaken,  Switzerland,  1863  feet  above  sea- 
level. 

Ischl  (p.  929). 

Kreuth  (p.  929). 

Liebenstein  (p.  949). 

Meran  (p.  797). 

Montreux,  1186  feet  above  the  sea,  on  the 
Lake  of  Geneva,  near  Vevey. 

Rehburg,  in  Hanover,  which  has  also  saline 
and  iron  storings. 

Reichenhall  (p.  929). 

Reinerz  (p.  949). 

Roznau,  in  Moravia,  1200  feet  above  sea- 
level. 

Salzbrunn  (p.  937). 

Schlangenbad  (p.  926). 

Soden,  in  Nassau  (p.  929). 

Streitberg,  in  Bavaria,  1800  feet. 

Waggis,  at  the  base  of  the  Righi,  on  Lake 
Lucerne,  at  an  elevation  of  1434  feet. 
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Weissbad,  canton  Appenzell,  Switzerland, 
2320  feet  above  the  sea. 

Most  of  these  places,  specially  those  of  Swit- 
zerland, are  favourite  health  resorts  in  summer, 
and  many  of  them  suitable  for  consumptive 
patients. 

The  Gpape-eure. 

The  grape-cure  has  been  referred  to  on  p.  576, 
and  in  speaking  of  Meran  on  p.  797.  Taken  in 
quantity  on  an  empty  stomach  grapes  act  upon 
the  bowels,  stimulate  change  of  substance,  and 
at  the  same  time  supply  sugar  and  salts  to  the 
blood.  From  1 to  8 pounds  are  consumed  per 
day,  partly  taken  before  breakfast,  and  partly 
throughout  the  day.  They  are  used  for  their 
opening  effect  in  cases  of  sluggishness  of  ab- 
dominal organs  and  corpulence,  and  in  lung 
affections  for  their  stimulus  to  the  general 
nourishment  of  the  body.  Braun  says  of  this 
method  of  treatment,  “All,  however,  that  has 
been  said  of  the  whey-cure  applies  still  more  to 
the  grape-cure.  Dyspepsia  and  catarrh  of  the 
bowels  are  constantly  the  results  of  the  treat- 
ment, and  a case  seldom  occurs  in  which  the 
object  could  not  have  been  better  obtained  by 
means  of  courses  of  mineral  waters  without  any 
of  these  injurious  symptoms.” 


The  best-known  resorts  for  the  grape-cure  are 
named  below: — • 

Arco,  in  the  Southern  Tyrol,  288  feet  above 
the  sea,  three-quarters  of  an  hour  from  Eiva, 
on  Lake  Garda,  and  two  hours’  journey  from 
the  Mori  station.  The  season  is  from  October 
to  May,  and  the  place  is  well  suited  for  cases 
of  consumption. 

Bex  (see  p.  929). 

Bozen,  in  the  Tyrol,  a town  of  10,000  inhabi- 
tants, a station  on  the  railway  from  Munich  to 
Verona.  Meran  is  on  the  same  line. 

Diirkheim  (p.  929). 

Eden ko ben,  in  the  Haardt  Mountains. 

Gleisweiler  (p.  951). 

Grlinberg,  in  Silesia.  Meran  (p.  797). 

Kreuznach  (p.  931).  Montreux  (p.  951). 

Rheinfelden,  in  the  canton  Aargau,  Switzer- 
land, at  an  elevation  of  866  feet. 

Vevey,  canton  Vaud,  Switzerland;  elevation 
1263  feet.  On  the  Lake  of  Geneva. 

Any  one  desiring  further  details  of  mineral  baths 
and  wells,  &c.,  should  consult  Citrative  Effects  of  Baths 
and  Waters,  by  Dr.  Julius  Braun,  translated  by  Dr. 
Hermann  Weber,  The  Baths  and  Wells  of  Exerope,  by 
Dr.  John  Maepherson,  or  The  Mineral  Waters  of 
Europe,  by  Drs.  C.  R.  C.  Tichborne  and  Prosser  James. 
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The  Medical  Uses  of  Electricity. 

Electricity  has  of  late  years  been  much  em- 
ployed in  the  treatment  of  disease.  The  bene- 
fits derived  from  it  when  it  is  properly  employed 
are  in  many  cases  of  a very  remarkable  kind, 
and  for  many  diseases  it  affords  almost  the  only 
hopeful  means  of  treatment.  There  are  now 
many  workers  in  this  department  of  medicine, 
and  the  employment  of  this  agent  is  becoming 
yearly  more  and  more  extended.  Still,  the  ef- 
fects of  electricity  are  not  well  understood,  and 
much  remains  to  be  done  before  this  agent, 
powerful  though  it  undoubtedly  is,  can  become 
commonly  used.  It  ought  to  be  said  that  the 
regular  employment  of  electricity  by  medical 
men  has  nothing  in  common  with  the  use  of 
magnetic  appliances?,  electropathic  belts,  and  so 
on,  which,  so  far  as  is  at  present  known,  are 
entirely  valueless.  It  is  the  electric  current,  as 
generated  by  the  usual  foi’ms  of  batteries,  to 
which  reference  is  made  in  this  section.  Two 
kinds  of  current  are  chiefly  used;  (1)  that  directly 


obtained  from  cells,  associated  together  in  the 
form  of  a battery,  which  is  a constant  current, 
and  may  be  allowed  to  flow  through  the  part  of 
the  body  to  be  acted  upon  for  a certain  length 
of  time  continuously,  or  may  be  interi’upted 
slowly  or  quickly  by  a suitable  appliance;  and 
(2)  that  obtained  from  a coil  of  wire,  in  the  im- 
mediate neighbourhood  of  another  coil  through 
which  a current  from  one  or  more  cells  is  pass- 
ing. The  first  is  the  ordinary  galvanic  cur- 
rent, or  constant  current;  the  second  is  the 
induced  current,  or  the  Faradic  current. 

One  of  the  chief  purposes  for  which  electricity 
is  used  is  for  stimulating  paralysed  muscles  and 
nerves.  In  cases  of  paralysis  from  nervous  dis- 
ease, or  from  lead-]ioisoning,  or  from  the  effect 
of  diphtheria,  or  in  cases  of  paralysis  of  a nerve 
from  cold,  for  example  paralysis  of  one  side  of 
the  face,  treatment  by  electricity  is  one  of  the 
chief  methods  of  cure.  The  current  from  battery 
oriniluction-coil  is  applied  directly  to  the  affected 
muscles  or  nerves.  Holding  the  handles  of  the 
battery  or  induction-coil  so  as  to  permit  the  elec- 


Medical  Electricity,] 


THE  USES  OF  ELECTRICITY  IN  MEDICINE. 


953 


tricity  to  flow  tlu’ough  the  body  is  in  no  case  of 
much  use.  The  wires  from  the  coil  or  battery 
are  usually  conimcted  with  buttou-like  pieces 
of  lu-ass  attached  to  wooden  handles,  and  cov- 
ered with  chamois  leather.  The  leather  is 
soaked  in  salt  water,  and  the  skin  over  the  pai’t 
to  be  acted  upon  is  also  well  moistened  with 
the  salt  water.  These  handles  with  their  brass 
ends  are  called  electrodes  or  terminals,  and 
the  actual  shape  and  size  of  the  brass  piece 
depends  upon  the  part  to  which  it  is  to  be  ap- 
plied. One  electrode  is  usually  placed  on  an  in- 
different part  of  the  body,  the  nape  of  the  neck 
or  some  part  of  the  back,  and  the  other  is  placed 
over  the  part  to  be  acted  on.  The  current  is 
then  allowed  to  pass;  and  if  from  a battery  it 
may  be  allowed  to  flow  continuously  by  keep- 
ing the  electrodes  steadily  applied,  or  it  may 
be  interrupted  and  sent  on  again  by  lifting 
one  electrode  and  then  reapplying  it.  It  is  when 
interrupted  in  this  way  that  the  current  is  most 
stimulating;  and  this  method  of  application  is 
employed  in  paralysis  of  muscle  or  nerve.  The 
most  stimulating  current  is  the  induced  current, 
since  it  is  not  a continuous  stream  but  a rapid 
series  of  shocks.  When  a paralysed  limb  is  be- 
ing treated  it  is  of  little  use  to  pass  the  current 
through  the  whole  limb  at  once,  but  the  limb 
must  be  gone  over  bit  by  bit,  each  muscle  being 
in  turn  stimulated  to  contract,  the  movement 
produced  being  quite  visible,  and  for  this  pur- 
pose anatomical  knowledge  of  the  position  of 
the  various  muscles  and  the  nerves  supplying 
them  is  of  course  required. 

The  stimulating  effects  of  the  induced  elec- 
trical current  are  made  use  of  in  some  skin 
diseases,  in  some  chronic  scaly  diseases  for 
example.  The  same  effects  are  brought  into 
play  to  stimulate  the  growth  of  hair  on  bald 
patches,  such  as  from  the  disease  of  hair  known 
as  alopecia  areata  (p.  329).  In  such  a case  one 
electrode  of  the  kind  described,  well  moistened, 
is  placed  on  the  nape  of  the  neck,  and  the 
second  is  in  the  shape  of  a fine  wire  brush,  with 
which  the  bald  spot  is  brushed. 

Electricity  may  be  employed  for  the  relief 
of  pain,  neuralgia  for  example.  For  this  a 
weak  constant  current  is  used,  the  electrode 
connected  with  the  negative  pole  of  a battery 
is  placed,  well  moistened,  over  the  nape  of  the 
neck,  and  that  connected  with  the  positive  pole, 
also  well  moistened,  over  the  painful  spot,  and 
the  current  allowed  to  flow  steadily  for  a few 
minutes.  Ovarian  pain  (p.  507)  is  thus  fre- 


quently successfully  treated.  Painful  rheuma- 
tic joints  may  be  relieved  in  a similar  way,  and 
sometimes  by  the  induced  current  applied  over 
the  skin  of  the  affected  joint  by  the  dry  wire 
brush.  The  passage  of  the  constant  current 
through  a chronic  rheumatic  joint  is  often  at- 
tended by  much  relief,  not  only  by  the  soothing 
effects  of  the  current,  but  also  because  it  in- 
duces beneficial  changes  in  the  nutrition  of  the 
joint,  leading  to  the  renewal  of  thickenings  and 
swellings. 

In  hysterical  affections  electricity  employed 
in  association  with  massage  (p.  772)  is  one  of 
the  most  important  of  modern  methods  of  treat- 
ment. 

Electricity  is  becoming  more  and  more  made 
use  of  in  nervous  affections  connected  with  the 
brain  and  spinal  cord,  and  in  mental  disease, 
especially  in  melancholia,  there  is  a great  future 
in  store  for  this  method  of  treatment.  The 
writer  has  had  in  his  own  experience  a few  very 
remarkable  instances,  where  complete  removal 
of  the  mental  disorder  followed  the  employment 
of  a weak  constant  current  of  electricity  to  the 
brain.  In  such  cases,  of  course,  the  remedy  re- 
quires to  be  very  cautiously  applied,  and  could 
not  be  ventured  upon  by  any  one  not  well  ac- 
quainted with  the  proper  method  of  application. 

In  surgery  the  electrical  current  is  made  use 
of  for  the  removal  of  small  tumours  and  growths. 
In  such  cases  a current  is  used  sufficient  to 
bring  platinum  wire  to  a red  heat,  the  growth 
being  destroyed  by  being  touched  with  the 
glowing  point,  or  the  tumour  being  removed  by 
being  encircled  with  the  red-hot  wire.  The 
advantage  of  electricity  over  the  ordinary  cau- 
tery being  that  the  platinum  point  or  wire  may 
be  properly  adjusted  cold,  and  then  the  current 
sent  on  to  make  it  hot. 

In  cases  of  aneurism  (p.  244)  needles,  connected 
with  a battery,  are  passed  into  the  sac  of  the 
aneurism,  and  the  electric  curi'ent  by  decompos- 
ing the  blood  in  the  tumour  promotes  the  for- 
mation of  a clot. 

In  eye  surgery  electricity  is  made  use  of  to 
remove  pieces  of  steel  from  the  eye  by  render- 
ing a steel  point  magnetic. 

These  are  but  a few  illustrations  of  the  value 
of  this  physical  agent  in  the  treatment  of  dis- 
ease. Many  more  might  be  given.  But  so 
much  special  knowledge  is  required  to  enable 
one  to  employ  such  an  agent  with  success  and 
without  risk,  that  no  advantage  is  to  be  gained 
from  entering  into  fuller  details. 
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SECTiOiV  XII.— THE  USE  OF  ANIMAL  EXTRACTS  IN  MEDICINE. 


Within  the  last  few  years  great  additions 
liav’e  been  made  to  the  number  of  remedies  em- 
ployed in  the  treatment  of  disease.  In  two 
directions  specially  valuable  progress  has  been 
made.  One  of  these  is  in  the  employment  of 
preparations  made  from  certain  organs  or 
tissues  of  the  lower  animals,  and  the  other  is 
in  the  extension  of  a process,  akin  to  that  of 
vaccination,  by  which  a person  is  protected 
against,  or  cured  of,  an  infectious  disease,  by 
injecting  into  his  body,  under  the  skin,  some  of 
the  blood  obtained  from  an  animal  previously 
made  refractory  to  the  particular  disease  in 
question. 

The  former  class  of  remedies  is  called  animal 
extracts,  and  the  latter  class  anti-toxins,  and 
the  reason  of  these  terms  will  be  immediately 
apparent. 

Animal  Extracts.— Pepsin  and  pancreatin, 
described  on  pp.  845,  846,  are  animal  extracts. 
They  may  be  extracted,  the  one  from  the  stom- 
ach, the  other  from  the  pancreas  or  sweetbread, 
of  the  pig  or  calf,  by  soaking  pieces  of  the  organ 
in  glycerine  or  alcohol.  They  are  feiments 
whose  action  is  understood,  and  can  be  carried 
on  outside  the  body  as  well  as  within  it.  But 
the  new  variety  of  animal  extracts,  which  may 
be  made  also  by  steeping  pieces  of  the  desired 
organ  in  glycerine,  produce  their  effects  only 
when  introduced  into  the  body.  Their  action 
is  not,  so  far  as  is  known,  due  to  ferments,  it 
cannot  be  imitated  outside  of  the  body,  and 
their  effects  are  be.st  seen  in  diseased  conditions 
of  the  body,  when  they  seem,  in  a manner  not 
yet  understood,  to  assist  some  function  of  the 
body  not  being  properly  canned  on.  The  typical 
illustration  of  the  use  of  such  extracts  is  a dis- 
ease called  myxoedema.  This  affection  seems 
to  be  dependent  on  disease  of  the  thyroid  gland 
in  the  neck.  In  it  there  is  marked  increase  in 
the  general  bulk  of  the  body.  The  skin  is 
swollen  as  if  it  were  dropsical,  but  the  swelling 
is  firm  and  solid,  and  does  not  pit  on  pressure 
as  dropsical  swellings  do.  The  skin  becomes  dry 
and  rough ; the  face  loses  its  expression ; hair 
falls  out,  so  that  the  patient  becomes  bald ; the 
utterance  becomes  slurring;  the  quality  of  the 
voice  altered ; movement  becomes  slow,  and 
also  thought;  memory  defective.  The  tem- 
perature of  the  body  is  lowered.  These  changes 
go  on  slowly,  so  slowly  as  to  take  years  to  be- 
come very  obvious.  In  such  patients  the 

thyroid  gland  is  diseased  or  atrophied.  The 
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symptoms  of  the  disease  may  be  produced  in 
animals  by  the  removal  of  this  organ.  Now, 
this  disease  was  believed  to  be  incurable,  till  its 
relation  to  the  thyroid  gland  began  to  be  sus- 
pected. The  first  result  of  this  idea  was  the 
suggestion  of  grafting  the  healthy  thyroid  gland, 
just  removed  from  an  animal,  into  the  body  of 
the  patient,  in  the  hope  that  if  it  could  be  done 
successfully,  the  transplanted  organ  might  per- 
form the  function  the  diseased  organ  had  failed 
to  do.  Success  was  obtained.  The  next  step 
in  advance  was  made  when  it  was  found 
that  excellent  results  followed-  the  administra- 
tion to  the  patient,  by  the  mouth,  of  the  fresh 
thyroid  gland  of  a calf  or  lamb,  finely  chopped 
up.  Glycerine  extracts  were  then  made  use  of, 
and  proved  of  equal  value.  The  gland  is  now 
used  mainly  in  the  form  of  tabloids,  made  of 
the  dried  gland  compressed.  These  keep  very 
well,  and,  swallowed  whole,  are  practically  taste- 
less. In  a pronounced  case  of  myxoedema,  the 
effects  of  the  treatment  are  of  a most  amazing 
kind.  In  a few  days  the  solid  swelling  begins 
to  diminish  with  great  rapidity,  and  all  the 
other  symptoms  to  disappear.  Even  the  hair 
is  restored.  But  the  remedy  must  be  given 
with  care,  for  its  efi'ects  are  sometimes  alaim- 
ing.  Nausea,  loss  of  appetite,  loss  of  strength, 
and  indeed  great  prostration  are  quite  common 
results  if  the  treatment  be  carried  out  too 
rapidly  or  too  long.  But,  with  care  in  the 
administration  of  the  reined}^,  no  evil  need  be 
feared.  From  a quarter  to  a half  of  the  fresh 
gland  may  be  given  daily,  and  the  dose  gradually 
increased  as  seems  desirable.  The  tabloids 
are  a very  convenient  means  of  administration, 
at  the  beginning  half  a tabloid  being  given 
twice  or  thrice  daily,  and  the  dose  being  gradu- 
ally increased.  After  all  symptoms  of  the 
disease  have  disapjieared  the  treatment  may 
be  stopped  for  a time,  but  it  is,  as  a rule, 
necessary  to  maintain  the  condition  of  health 
by  a short  course  of  the  treatment  at  inter- 
vals. 

Thyroid  extract  or  tabloids  have  been  found 
valualile  in  other  disorders.  In  the  disease 
called  cretinism  (p.  211)  equally  remarkable 
results  have  been  obtained.  The  remedy  has 
been  successfully  employed  in  certain  skin  dis- 
eases, specially  psoriasis  and  lupus,  in  obesity, 
and  in  a very  rare  disease  called  acromegaly, 
characterized  by  the  enormous  size  to  which  the 
hands  and  feet  grow.  In  some  forms  of  in- 
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sanity  benefit  of  a most  I'emarkable  kind  lias 
been  obtained  by  thyroid  treatment. 

Now,  these  results  opened  u])  a new  depar- 
ture in  the  treatment  of  disease.  The  medi- 
cinal value  of  other  organs,  used  raw,  or  in 
extract  or  tabloid,  was  investigated,  and  with 
some  result.  Before  the  discovery  of  the  use 
of  thyroid  in  myxoidema,  Brown -Sequard  of 
Paris  had  advocated  the  use  of  certain  organic 
extracts  in  nervous  disorders,  and  in  such 
diseases  ovarian  substance  and  testicular  sub- 
stances, also  obtainable  in  tabloid  form,  have 
since  been  successfully  administered. 

In  certain  forms  of  bloodlessness  the  use  of 
the  red  marrow  of  bone  has  been  suggested  and 
favourably  reported  on.  It  also  may  be  obtained 
in  tabloid  form,  but  it  is  easily  procured  fresh 
from  the  butchei’.  If  one  of  the  short  bones  of 
a lamb  or  calf  be  split  in  its  length,  the  red 
marrow  is  lifted  out  by  a spoon.  It  may  then 
be  made  up  with  jelly,  or,  with  salt  and  spice, 
sjiread  on  thin  bread  and  so  eaten.  Extract  of 
suprarenal  capsules,  of  spleen,  of  the  thymus 
gland  and  pituitary  body  have  also  been  added 
to  the  list  of  remedial  agents.  From  brain 
tissue,  powders  called  cerebrin  and  cerebrinin 
have  been  prepared,  whose  value  in  headache, 
sleeplessness,  and  other  nervous  disturbances  is 
considerable. 

Anti-toxins. — In  Section  XIII.  of  the  first 
part  of  this  work  the  relation  between  living 
organisms  and  disease  has  been  pointed  out. 
Some  account  has  also  been  given  of  Pasteur’s 
work,  and  specially  in  the  search  of  means  to 
combat  such  diseases.  It  has  been  explained, 
on  p.  392,  how  Pasteur  was  able  to  prepare  an 
inoculating  fluid  which  would  protect  animals 
against  splenic  fever.  Animals  which  have  thus 
been  protected  against  an  infectious  disease 
are  said  to  be  immune,  and  the  process  is  called 
immunization.  It  is  well  known  how  the  latest 
triumph  of  Pasteur  was  obtained  in  the  investi- 
gation of  hydrophobia.  From  the  spinal  cord 
of  animals  who  had  suffered  from  hydrophobia, 
he  was  able  to  prepare  a fluid,  which,  injected 
under  the  skin  of  persons  who  had  been  bitten 
by  a mad  dog,  protected  them  from  this  disease. 
Such  a preparation  is  called  an  anti-toxin,  from 
the  Greek  words  anti,  against,  and  toxikon, 
poison.  Some  years  ago  Koch,  pursuing  his 
investigations  into  tuberculosis,  the  disea.se  of 
whicli  consum])tion  is  a variety,  due  to  the 
action  of  an  organism,  the  tubercle  bacillus, 
believed  he  had  discovered  a remedy  for  the 
disease.  The  remedy  was  obtained  by  making 

a pure  cultivation  of  the  tubercle  bacillus,  and 
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straining  off  the  fluid  in  which  it  had  been 
grown.  This  fluid  injected  under  the  skin  of 
tuberculous  patients,  it  was  believed  by  him, 
would  cure  the  disease.  Ilis  anticipations  have 
not  been  fully  accomi)lished,  though  the  pi’e- 
paration  thus  obtained  has,  nevertheless,  proved 
to  be  of  great  value.  It  has  been  found,  for 
instance,  that  certain  marked  effects  were  pro- 
duced in  patients  who  suffered  from  any  form 
of  tuberculosis,  when  this  substance,  called 
tuberculin,  was  injected,  and  that  they  did 
not  follow  in  the  case  of  persons  unaffected 
by  tubercle.  The  same  has  been  found  true  in 
the  case  of  animals.  Now  tuberculo.sis  is  one 
of  the  commonest  of  diseases  in  cattle,  and  fi'om 
cattle  it  may  be  communicated  to  human  beings 
by  the  use  of  tuberculous  meat,  or  by  the  use 
of  milk  from  tuberculous  cows.  But  often  ordin- 
ary methods  fail  to  indicate  when  an  animal  is 
tuberculous.  The  use  of  Koch’s  preparation 
will  enable  tuberculosis  to  be  discovered  in 
cattle,  and  so  dairy-farmers  and  stock-raisers 
have  had  put  into  their  hands  a valuable  means 
of  preventing  diseased  animals  being  added  to 
their  stock. 

But  though  an  anti-toxin  which  shall  render 
a person  immune  to  consumption  has  not  yet 
been  found,  success  has  been  achieved  in  the 
case  of  other  diseases.  The  chief  instance  is 
that  of  diphtheria.  Why  does  one  attack  of 
an  infectious  disease  protect  the  patient  against 
a second,  or,  at  least,  render  the  patient  much 
less  susceptible?  The  theory  is  that  the  infec- 
tive organism  produces  certain  substances,  in 
the  course  of  its  activity,  in  the  blood  and 
tissues  of  the  patient,  which  act  as  poisons  to 
the  tissues,  but  that  other  substances  are  also 
produced,  in  time,  which  are  antagonistic  to 
these  poisonous  substances  and  so  arrest  their 
further  action.  Now  if  these  antagonistic 
substances  could  be  produced  at  will,  and 
injected  into  the  body  of  a person  who  had 
been  exposed  to  the  particular  infection,  or  was 
suffering  from  the  disease,  the  poison  of  the 
disease  would  be  antagonized  and  the  patient 
cured.  This  is  briefly  the  theory  of  the  anti- 
toxic treatment  of  infectious  disease.  The 
result  has  been  successfully  achieved  in  the  case 
of  diphtheria,  the  anti-toxin  being  prepared 
from  the  blood  of  a horse  rendered  immune. 
In  thousands  of  cases  this  remedy  has  been  em- 
ployed, with  the  result  of  a great  reduction  in 
the  mortality  from  the  disease. 

Anti-toxins  have  also  been  prepared  for  ery- 
sipelas, tetanus,  certain  forms  of  blood-poison- 
ing, and  for  the  poison  of  snake-bite. 


PART  IV. 

BANDAGING:  ACCIDENTS  AND  EMERGENCIES:  FIRST  AID  TO  INJURED: 
MINOR  SURGERY,  AND  MEDICAL  AND  SURGICAL  APPLIANCES. 


Section  I— BANDAGING. 

The  Uses  of  Bandages: 

Rules  for  Bandaging ; 

The  Material  for  Bandages; 

Method  of  Applying  the  Bandage. 

Varieties  of  Turns  for  the  Bandage: 

The  Simple  Spiral; 

The  Reversed  Spiral; 

The  Figure-of-8. 

Bandage  for  the  Hand  and  Arm. 

Bandage  for  the  Fingers  and  Thumb. 

Bandage  for  the  Shoulder: 

The  Spica  of  the  Shoulder. 

Bandage  for  the  Foot  and  Leg: 

Bandage  for  the  Heel. 

Bandage  for  the  Groin: 

The  Spica  of  the  Groin. 

To  Bandage  the  Breast  and  Chest. 

The  T-shaped,  Double-T,  Four-tailed,  and  Many-tailed  Bandages- 
The  T applied  to  the  Chin  and  Head. 

Bandages  for  the  Head: 

The  Capelline  and  Twisted  or  Knotted  Head  Bandages; 

Simple  Bandage  for  the  Head ; the  Shawl  Cap. 

Starch  and  Plaster  of  Paris  Bandages. 

The  Triangular  Bandage: 

Its  Use  as  a Sling  ; 

Its  Application  as  a Hand,  Arm,  Shoulder,  Chest,  Back,  Foot,  or  Knee  Bandage; 
Its  Application  to  the  Groin. 

The  Knotting  of  Bandages  : 

The  Granny  and  Reef  Knots; 

The  Clove  Hitch. 


The  Uses  of  Bandages.  — Bandages  are 
employed  for  a variety  of  purposes.  One  of 
their  chief  uses  is  to  secure  dressings  or  splints. 
Another  is  to  give  support  to  a limb  or  to  re- 
strain its  movements,  or  to  exert  pressure  upon 
it  to  aid  in  restraining  bleeding  at  some  point, 
or  to  promote  healing  as  in  the  case  of  ulcers, 
or  to  aid  in  the  removal  of  swelling.  In  these 
latter  cases  the  bandage  must  be  applied  with 
a considerable  degree  of  tightness,  and  great 
care  must  be  exercised  that  the  bandage  is 
evenly  put  on,  and  that  the  tightness  with 
which  it  is  drawn  does  not  give  rise  to  disturb- 
ance of  the  circulation  by  undue  and  irregular 
pressure.  This  is  a point  well  worthy  of  par- 
ticular attention.  Suppose  the  arm  is  being 
bandaged  from  the  hand  well  up  over  tlie  upper 
arm.  The  arteries  which  carry  the  blood  down 


the  limb  are  for  the  most  part  deeply  seated 
and  well  protected  by  muscles,  so  that  they  are 
practically  unaffected  by  any  ordinary  degree 
of  pressure  on  the  surface.  But  many  of  the 
veins  which  carry  the  blood  back  to  the  heart 
up  the  limb  run  immediately  under  the  skin, 
and  will  be  pressed  upon  considerably  by  a 
bandage  applied  round  the  arm.  Suppose  such 
a bandage  applied  loosely  from  the  hand  up 
near  to  the  elbow,  and  suppose  when  the  elbow 
is  approached  the  bandage  is  pulled  much  more 
tightly,  what  is  certain  to  be  the  result  ? The 
veins  near  the  elbow  will  be  compressed,  the 
blood  will  flow  less  easily  along  them  at  that 
point  than  it  does  lower  down  where  the  pres- 
sure is  less.  The  consequence  will  be  that  the 
blood  will  be  hindered  in  passing  up  from  the 
hand;  and  as  blood  is  all  the  time  being  carried 
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down  to  the  hand  in  the  arteries,  which  are 
unaffected,  the  veins  in  the  forearm  and  hand 
below  the  tight  turns  of  the  bandage  will  be- 
come swollen  and  gorged  with  blood.  The  pres- 
sure of  blood  in  the  veins  will  become  so  great 
that  fluid  will  be  pressed  out  of  the  finer  vessels 
into  the  surrounding  tissues,  and  the  hand  will 
become  swollen,  putty,  and  drojisical,  while 
much  pain  will  be  experienced.  If  the  tight 
turns  of  the  bandage  are  now  loosened,  the 
veins  will  again  otter  a free  passage  to  the 
blood,  the  activity  of  the  circulation  will  be 
restored,  and  the  swelling  and  pain  will  gradu- 
ally subside  and  disappear.  Now  the  results 
that  have  been  desci’ibed  are  exceedingly  com- 
monly witnessed  as  the  result  of  bad  bandaging, 
and  it  may  take  days  for  a hand  to  recover  from 
the  effects  of  a bandage  thus  improperly  applied. 
What  are  the  means  of  preventing  such  a state 
of  affairs]  Bandage  loosely,  one  might  say;  but 
a loose  bandage  may  be  useless.  The  proper 
means  of  preventing  it  is  to  bandage  uniformly^ 
not  to  bandage  tightly  here  and  loosely  there, 
but  to  begin  with  the  requisite  degi’ee  of  tight- 
ness at  the  very  extremity  of  the  Umh,  and  to 
bandage  so  evenly  and  regulaidy  upwards.  If 
any  ditterence  is  pei’mitted,  it  should  be  in  the 
direction  of  allowing  a somewhat  less  degree  of 
tightness  to  be  given  to  the  turns  of  the  ban- 
dage as  they  pass  up.  Any  required  degree  of 
tightness  may  be  given  to  the  turns  provided 
it  begins  from  the  extremity.  For  in  such  a 
case  the  veins  are  uniformly  compressed  from 
below  up.  They  are  really  made  channels  of 
smaller  diameter  throughout.  This  does  not 
hinder  the  return  of  blood;  it  simply  causes  the 
flow  along  the  narrower  channels  to  be  faster 
than  it  u^ould  have  been  along  the  wider  ones. 
But  wherever  a wide  channel  suddenly  becomes 
narrowed,  then  the  current  becomes  impeded 
and  stagnation  tends  to  arise. 

Rules  for  Bandaging.— Tlie  first  rule  then 
in  bandagmg  a limb  is.  Never  let  the  bandage 
be  tighter  high  up  the  limb  than  it  is  at  the  ex- 
tremity; apply  it  firmly  and  evenly  at  the  ex- 
tremity, and  let  it  be  carried  up  uniformly,  if 
anything  allowing  it  to  be  a little  easier  as  one 
proceeds.  Now  if  this  be  understood,  the  reason 
of  several  rules  regularly  followed  will  be  appa- 
rent. Suppose  one  has  to  bandage  the  upper 
arm.  If  a bandage  be  rolled  round  the  limb 
simply  at  the  place  where  it  is  immediately 
required,  it  is  plain  that  the  veins  at  this  place 
will  be  compressed  if  the  bandage  is  at  all 
tightly  applied,  and  the  forearm  and  hand  will 
swell.  The  rule,  therefore,  is,  begin  the  ban- 


dage at  the  hand  and  proceed  regularly  up  the 
limb  till  the  part  is  reached  which  one  specially 
desires  to  cover.  We  may  therefore  state  as  a 
second  rule,  that  if  a bandage  requires  to  be 
tightly  applied  in  the  course  of  a limb,  the  ban- 
dage must  be  begun  at  the  extremity.  Of  course 
if  the  bandage  is  to  be  aj)]ttied  quite  loosely  it 
is  not  necessary  to  begin  at  the  extremity.  It 
is  specially  necessary  to  follow  these  rules  when 
the  bandage  is  applied  to  secure  a splint,  since 
it  must  be  tight  enough  to  keep  the  splint  in 
accurate  position,  or  to  keep  a pad  firmly  ap- 
plied over  a wound  for  the  arrest  of  bleeding. 
A good  illustration  of  the  support  a properlj'- 
applied  bandage  gives  to  the  circulation  is  in 
the  case  of  varicose  veins  of  the  leg.  The  great 
swelling,  droj)sy,  and  pain  may  be  almost  en- 
tirely removed,  at  least  very  greatly  relieved, 
by  a bandage  being  put  on  with  considerable 
tightness  from  the  toes  iipvvards. 

When  it  is  desired  to  exert  very  considerable 
pressure  upon  a part  for  a length  of  time,  or 
when  it  is  desired  to  keep  a limb  or  a joint 
motionless  for  some  time,  this  may  be  done 
without  the  use  of  splints  by  stiffening  the 
bandage  with  starch  or  plaster  of  Paris  in  a 
way  to  be  described. 

The  Material  for  Bandages  usually  consists 
of  strips  of  unbleached  or  bleached  calico,  linen, 
flannel,  or  of  muslin,  or  open  web,  crinoline  or 
cheese-cloth.  Elastic  bandages  and  india-rubber 
bandages  are  in  use  for  particular  cases.  The 
material  should  be  torn  into  the  strips  of  the 
requisite  breadth;  they  should  have  no  hem  or 
edging,  as  this  would  prevent  them  stretching 
equally  in  all  directions.  The  strips  should  be 
rolled  i;p  for  use  into  firm  rollers.  A roller 
bandage  is  usually  6 yai'ds  long,  but  may  be  8 
or  12  yards.  They  ai'e  of  different  breadths 
according  to  the  part  to  which  they  are  to  be 
applied.  The  commonest  size  is  2^  and  3| 
inches,  the  former  being  the  size  suited  for  the 
arms  and  head,  the  latter  for  the  legs  and  gi'oiu. 
For  the  chest  and  abdomen  a width  of  inches 
is  best.  For  the  finger  the  strip  should  be  | in, 
wide. 

Method  of  Applying  the  Bandage. ^ — Lay  its 
outer  side  against  the  part,  and  let  it  be  un- 
rolled no  more  than  3 or  4 inches  in  advance. 
In  the  case  of  bandaging  a limb  the  ])erson 
should  stand  opposite  the  patient  and  begin  on 
the  inner,  not  the  outer,  side  of  the  limb  carry- 
ing the  bandage  from  the  inner  side  outwards 
over  the  limb. 

Varieties  of  Turns.— There  are  various 
methods  of  making  the  turns  of  the  bandage  so 
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that  they  lie  smoothly  and  press  equally.  The 
simple  spiral  is  that  form  in  which  one  turn 
simply  overlaps  the  previous  one  to  about  half 
its  breadth.  This  is  the  turn  wdth  which  one 
very  often  begins  a bandage,  but  it  cannot  be 
cai'ried  on  very  far,  because  the  inequalities  of 
the  limb,  the  rapid  thickening  of  the  arm  from 
the  wrist  upwards,  for  example,  prevent  each 


Fig.  339.— The  Reversed  Spiral  Bandage. 

turn  lying  closely  and  evenly  over  its  neighbour. 
A second  kind  of  turn  requires  then  to  be  used, 
called  the  reversed  spiral.  It  is  shown  in  its 
application  to  the  arm  on  Fig.  339.  As  soon  as 
it  becomes  necessary  to  make  use  of  the  reverse, 
the  thumb  of  the  left  hand,  which  is  support- 
ing the  limb,  is  placed  on  the  lower  edge  of  the 
last  turn  to  fix  it.  The  upper  border  of  the 
turn  is  then  folded  down  by  turning  the  roller 
over  in  the  hand,  the  roller  being  held  quite 
slack  while  this  is  done.  The  roller  is  then 
carried  round  the  limb  till  it  comes  opposite  the 
place  where  the  reverse  was  made  and  the  man- 
oeuvre is  re- 
peated. So 
one  reverse 
after  another 
is  made,  so 
long  as  is  ne- 
cessary. The 
position  of  one 
rever.se  should 
be  accurately 
in  line  with 
its  neighbours 
as  shown  in 
the  figure;  and  if  the  bandaging  is  well  done  it 
looks  exceed]^igly  neat  and  tidy.  When  the  en- 
largement of  the  limb  is  too  gi*eat  to  permit  even 
the  reverse  to  lie  evenly  a third  variety  of  turn 
is  resorted  to,  the  figure-of-8.  This  turn  is  re- 
quired to  cover  joints  such  as  the  ankle,  elbow, 
and  knee  smoothly.  It  is  shown  in  its  application 


to  the  elbow  in  Fig.  340.  The  bandage  is  carried 
alternately  up  and  down  the  limb;  the  figure 
shows  it  after  it  has  been  carried  up  the  limb 
and  is  on  the  point  of  being  brought  down.  A 
figure-of-8  loop  is  actually  pi'oduced.  To  do 
this  turn  successfully  the  loops  should  be  made 
wide,  the  bandage  being  carried  in  a good  slope 
upwards,  and  then  down.  Wlien  completed 
the  bandage  is  hardly  distinguishable  from  the 
ordinary  reverse.  (Compare  Figs.  339  and  340.) 
Now  these  varieties  of  turn  may  all  require  to 
be  used  in  the  course  of  apjdying  one  bandage 
to  a limb,  the  exj^ert  using  one  turn  or  another 
as  is  most  suited  to  the  shape  of  the  limb,  and 
producing  as  a result  a firm,  well-fitting,  and 
neat-looking  piece  of  work.  . The  figure-of-8 
bandage  requires  twice  as  much  material  to 
cover  a limb  as  the  simple  spiral,  and  it  is 
generally  limited  to  turning  round  joints.  When 
it  is  desired  to  cover  the  heel  or  elbow  alone 
this  is  the  turn  adopted,  the  end  of  the  bandage 
being  laid  over  the  point  of  the  heel  or  elbow. 
The  first  turn  would  simply  surround  the  joint, 
then  starting  from  this  the  loops  would  gradu- 
ally widen  out,  covering  the  joint  as  they  pro- 
ceeded, the  loops  crossing  in  front. 

Bandage  for  the  Hand  and  Arm.— A 
bandage  2^  inches  in  width  is  used.  Begin 
by  laying  the  end  across  the  back  of  the  hand, 
the  outer  surface  being  next  the  skin,  carry  the 
bandage  round  the  root  of  the  little  finger  to 
the  palm,  across  it,  passing  between  the  thumb 
and  forefinger,  where  it  meets  and  fixes  down 
the  end.  From  here  the  bandage  is  canned 
across  the  back  of  the  hand  upwards  to  the 
wrist,  round  the  front  of  the  wrist,  and  when  it 
reaches  the  thumb  side  of  the  wrist  it  is  carried 
again  across  the  back  of  the  hand  but  dowmvaj'ds 
towards  the  root  of  the  little  finger,  round  to 
the  palm,  which  it  again  crosses  to  the  space 
between  the  forefinger  and  thumb,  from  which 
it  is  again  carried  upwards  to  the  wrist.  This 
is  a figure-of-8  turn,  and  several  such  turns  are 
taken,  each  overlapping  the  other  at  a proper 
distance,  and  the  turns  being  drawn  pretty 
tight,  till  the  palm  and  back  of  the  hand  are 
covered.  It  is  well  to  put  a little  cotton- wool 
in  the  palm  before  the  turns  are  made.  Two  or 
three  simple  spiral  turns  are  then  made  from 
the  wrist  upwards,  till  it  becomes  necessary  to 
use  the  reverse;  at  the  elbow  the  turn  is  cnauged 
to  the  figure-of-8,  and  when  it  is  covered,  the 
simple  spiral  aided  by  a few  reverses  will  carry 
the  bandage  well  up  towards  the  arm-pit.  Be- 
fore the  turns  are  made  round  the  elbow,  a little 
piece  of  cotton-wool  should  be  placed  on  the 
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beud  of  the  elbow  and  another  small  piece  on 
the  inner  edge  of  the  joint,  to  protect  the  bony 
edge.  Of  course  it  may  not  be  necessary  to 
carry  the  bandage  farther  up  than  the  lower 
edge  of  the  elbow  joint. 

Bandage  for  the  Fingers. — For  the  fingers 
a bandage  |ths  of  an  inch  broad  is  required. 
Lay  the  outer  surface  of  the  bandage  on  the 
front  of  the  wrist,  carry  it  once  round  the  wrist 


Fig.  341.— Reversed  Spiral  Bandage  for  Fingers. 


to  fix  it,  passing  over  the  thumb  side  of  the  wrist 
first.  When  it  comes  round  to  this  position 
again,  carry  the  bandage  across  the  back  of  the 
hand  and  right  up  to  the  tip  of  the  finger  with 
a few  turns.  From  the  tip  slowly  return  down 
the  finger,  each  turn  overlapping  the  other  to 
the  proper  extent,  reverses  being  used,  till  the 
root  of  the  finger  is  reached, 
bandage  across  the  back  of  the 
hand  to  the  wrist  and  fix  it 
there  by  one  or  two  turns.  If 
more  than  one  finger  requires 
bandaging,  after  returning  the 
bandage  to  the  wrist  and  pass- 
ing it  once  round,  take  it 
across  the  back  of  the  hand 
again  to  the  next  finger,  and 
treat  it  as  before.  In  this  way 
each  finger  may  be  bandaged 
with  the  same  roller.  The 
thumb  is  treated  in  a similar 
manner.  This 
is  shown  in 

Fig.  341.  One  finger  is  shown 
in  Fig.  342,  bandaged  with  a 
fe  w simple  spiral  turns,  without 
any  reverse. 

To  bandage  the  thumb  fix 
the  roller  by  a turn  round  the 
wrist,  then  carry  the  bandage 
straight  to  the  tip  of  the  thumb, 
make  one  or  two  turns  round 
the  tip,  and  then  descend  by 
reverses  to  the  first  knuckle 
joint.  Here  the  kind  of  turn 
is  changed  in  order  to  cover 
the  ball  of  the  thumb  properly.  The  bandage  is 
carried  across  the  back  of  the  hand,  round  the 
wrist,  then  up  round  the  ball  of  the  thumb. 


j across  the  back  of  the  hand  once  more,  round 
the  wrist,  again  up  round  the  ball  of  the  thumb, 
and  again  down  to  the  wrist,  making  a series  of 
figure-of-8  loops,  till  the  whole  is  covered  in. 
Fig.  343  shows  this  arrangement,  but  without 
showing  the  tip  of  the  thumb  covered.  In  many 
cases  when  it  is  desired  to  cover  only  the  ball 
of  the  thumb,  the  bandage  to  the  tip  is  dis- 
pensed with. 

Bandage  for  the  Shoulder.— This  bandage 
is  called  the  spica  of  the  shoulder.  A few  turns 
of  the  roller  are  taken  round  the  upper  arm  to  fix 
the  bandage,  which  is  then  carried  up  in  front 
of  the  shoulder,  over  which  it  passes  high  up, 
then  across  the  back  to  the  opposite  arm-pit. 


Fig.  344.— Spica  of  the  Shoulder. 


where  it  passes  under  the  arm  and  over  the  front 
of  the  chest  to  the  top  of  the  shoulder  again. 
Here  it  is  turned  down  and  passed  under  the 
arm-pit  from  which  it  stax'ted,  and  is  brought  up 
in  front  as  at  the  beginning.  Another  turn  of 
the  course  described  is  taken,  and  another  and 
another,  each  turn  partially  overlapping  the  one 
preceding,  and  each  coming  lower  and  lower  till 
the  whole  shoulder  is  covered  in,  when  the  ban- 
dage is  finished  off  by  a turn  or  two  round  the 
chest.  This,  it  will  be  seen,  is  simply  a figure- 
of-8  bandage.  This  is  the  usual  method.  A little 
cotton-wool  is  placed  in  both  arm-pits  to  avoid 
chafing  by  the  turns  of  the  bandage.  Fig.  344 
shows  the  appearance  of  the  shoulder  when  the 
bandage  is  finished.  But  in  this  particular  in- 
stance the  bandaging  of  the  upper  arm  has  been 
begun  from  behind,  and  the  bandage  has  been 
brought  round  the  outer  side  of  the  arm,  carried 
straight  across  the  chest  to  the  opposite  arm-pit, 
carried  under  it  across  the  back  to  the  top  of  the 
shoulder  to  be  covered,  then  down  in  front  to 
the  arm-pit  from  which  the  bandage  started,  un- 
der it  and  I'ound  the  back  of  the  arm,  and  thence 
across  the  chest  as  before. 

Bandage  for  the  Foot  and  Leg. — A 2Ainch 
x'oller  is  used.  The  foot  and  leg  are  bandaged 
in  a way  similar  to  that  described  for  the  hand 


Then  take  the 


Fig.  342.— Spiral 
Bandage  for  Finger. 


Fig.  343.— Figure-of-8 
Bandage  for  Thumb. 
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and  arm.  Place  the  end  of  the  bandage  on  the 
sole  of  the  foot,  carry  the  bandage  uj)  on  the 
inner  side  of  the  foot  and  across  the  back  to  the 
outer  side  of  the  ankle,  carry  it  round  the  ankle, 
and  back  across  the  foot  to  the  outer  side  at  the 
root  of  the  little  toe,  down  across  the  sole,  and 
up  again  on  the  inner  side.  This  prevents  the 
bandage  slipping.  Then  carry  the  bandage  down 
the  foot  with  reversed  spirals  till  the  heel  is 
reached.  There  it  is  carried  firmly  up  the  inner 
side  of  the  instep,  and  when  it  I’eaches  the  front 
it  is  taken  round  the  ankle.  The  heel  is  thus 
not  covered  in  at  all.  From  the  ankle  the  ban- 
dage is  carried  up  the  leg,  by  simple  spirals  up  the 
small  of  the  leg,  and  then  by  reversed  s])irals  up 
the  calf,  and  finished  off  below  the  knee-pan 
(Fig.  345).  If  the  heel  is  to  be  covered  it  may 
be  done  by  loops  of  the  figure-of-8  turn.  When 


Fig.  34.5.— Foot  and  Leg  Bandage. 


it  is  necessary  to  cover  the  knee  the  figure-of-8 
is  also  used.  The  combination  of  simple  spiral 
and  reversed  spiral  will  carry  the  bandage  up 
the  thigh. 

To  eoveP  the  heel  only,  a broad  bandage  3 
inches  or  more  is  needed.  Lay  the  end  of  the 
roller  on  the  front  of  the  ankle,  and  carry  the 
bandage  round  the  outer  side,  passing  it  over 
the  point  of  tlie  heel,  which  should  accurately 
rest  on  the  middle  of  the  bandage.  Complete 
the  turn  by  bringing  the  bandage  up  the  inner 
side  of  the  heel  to  the  front.  The  roller  is  then 
carried  in  figure-of-8  loops  round  the  ankle,  then 
across  the  back  of  the  foot  to  the  outer  side  of 
the  sole,  across  it,  up  on  the  inner  side;  and  it 
is  then  slanted  upwards  round  the  ankle  again. 
Each  turn  half  overlaps  its  neighbour,  and  thus 
the  bandage  pa.sses  up  the  small  of  the  leg  on 
one  side  and  down  towards  the  toes  on  the  other 
till  the  whole  joint  is  covered  in. 

Bandage  for  the  Groin. — A bandage  2^  to 
3 inches  wide  is  required.  The  groin  is  covered 
by  a series  of  figure-of-8  loops  like  the  shoulder. 


The  arrangement  is  called  the  spica  of  the 
groin.  It  is  shown  in  Fig.  346.  Two  or  three 

turns,  simple  or  re- 
versed, are  taken  round 
the  top  of  the  thigh, 
passing  from  within  out- 
wards. The  bandage  is 
then  carried  up  to  the 
groin  of  the  same  side 
and  outwards  round 
just  below  the  top  of 
the  haunch-bone  to  the 
back,  across  the  back  to 
the  opposite  side,  and 
then  obliquely  down- 

Fig.  346.— Spica  of  the  Groin.  . . » , , , , 

wards  in  trout  to  the 
top  of  the  thigh  where  the  bandage  began.  It  is 
passed  round  the  outer  side  of  that  thigh  and 
across  the  back  of  it,  and  is  brought  up  between 
the  leg's,  and  again  taken  in  a sloping  direction 
up  the  groin,  to  pass  round  the  back  as  before. 
Each  turn  only  partially  overlaps  its  neighbour 
on  its  lower  side.  Care  must  be  taken  that  the 
first  turn  is  not  carried  so  high  uji  as  to  slip  off 
the  haunch-bones  on  to  the  abdomen.  A double 
spica  will  cover  both  groins.  For  this  a very  long 
bandage  would  be  necessary,  and  when  it  reached 
the  side  of  the  body  opposite  to  where  it  started 
it  would  be  carried  down  the  groin  on  that  side  to 
the  inner  side  of  the  thigh  of  the  same  side  of  the 
body,  round  the  back  of  the  thigh,  and  then  up 
across  the  body  to  the  side  from  which  it  started. 
The  double  spica  is,  however,  seldom  used. 

To  Bandage  the  Breast  use  a 3-inch  roller. 
Begin  in  front  and  carry  the  bandage  round  the 
chest  below  the  bi’easts,  passing  towards  the 
sound  side.  Two  or  three  turns  are  made  to 

fix  it,  and  then 
it  rt  carried  up- 
wards in  a slop- 
ing direction 
over  the  lower 
part  of  the 
breast  to  be  cov- 
ered to  the 
shoulder  of  the 
op])Osite  side, 
over  which  it  is 
passed.  It  is 
then  brought  across  the  back  to  the  arm-pit  of 
the  affected  side,  and  is  carried  once  round  the 
chest  to  fix  the  upward  turn  by  overlapping. 
When  it  comes  to  the  front  again  it  is  carried  up- 
wards again,  half  overlapping  on  its  upper  side 
the  previous  uj)ward  turn,  and  passing  over  the 
shoulder  is  again  bz'ought  to  the  front  by  the 


Fig.  347.— Bandage  for  the 
Breast. 
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arm-pit,  makes  another  complete  horizontal  turn 
round  the  chest,  and  then  a third  turn  is  taken 
over  the  shoulder.  So  the  process  is  repeated 
till  the  whole  breast  is  covered  in  (Fig.  347). 

The  Chest  is  bandaged  by  a series  of  spiral 
turns  from  below  up;  and  the  bandage  is  finally 
carried  over  the  shoulders,  like  braces,  to  keep 
the  whole  from  slipping. 

The  T Bandage  (Fig.  348)  is  used  for  fixing 
dx’essings  close  up  between  the  legs.  Take  a 
strip  of  calico 
1^  yard  long 
and  3 inches 
wide.  It  is  used 
for  encircling 
the  body,  and 
is  represented  by 
the  horizontal 
part  of  the  T. 

To  the  centre  of 
it  attach  a simi- 
lar strip  1 yard 
long,  in  the  position  of  the  leg  of  the  T.  The 
first  portion  is  placed  round  the  body  and  fas- 
tened in  front,  the  other  piece  hanging  behind 
is  brought  up  between  the  legs,  fixing  the  dress- 
ings,  and  is  fixed  to  the  front  of  the  encircling 
band. 


Fig.  .'J48. — The  T Bandage. 


The  Double  T is  shown  in  Fig.  349 
encircling  band  is  the 
same  as  before.  For 
the  limb  of  the  T a 
bandage  double  the 
width,  or  nearly  so,  is 
taken  and  torn  up  to 
within  5 inches  of  one 
end.  This  undivided 
piece  is  sewed  behind 
to  the  band  that  passes 
round  the  body,  and 
the  two  tails  are  car- 
ried up  between  the 
legs  to  the  front.  It  acts 
like  the  px’evious  band- 


The 


Fig.  349.-The  Double 
Bandage. 


age,  but  is  more  easily  adjusted  than  the  single 
tail. 

The  Four-tailed  Bandage  is  made  with 
a piece  of  calico  1|  yard  long  and  6 inches 
wide.  It  is  torn  from  each  end  up  to  within  3 
inches  of  the  centre.  Thus  there  is  a centre 
piece  with  four  tails. 

For  the  Chin  this  bandage  is  used  by 
placing  the  middle  of  the  centre  piece  on  the  ! 
point  of  the  chin,  and  carrying  the  lower  tails  I 
up  the  side  of  the  head,  tying  them  on  the  top, 
while  the  upper  tails  are  carried  backwards  to  a 


little  above  the  nape  of  the  neck  and  tied  there. 
The  ends  of  the  two  sets  of  tails  are  then  tied 
together  to  jrrevent  the  upper  ones  from  slipping 
forward  on  the  head,  and  the  lower  downwards 
on  the  neck.  This  bandage  may  be  used  for  the 
head  by  placing  the  centre  jiiece  on  the  top, 
tying  the  liinder  ends  under  the  chin,  and  the 
forward  ones  at  the  back  of  tlie  neck. 

The  Many-tailed  Bandage  or  Seultetus 
is  shown  in  Fig.  350.  It  is  used  to  apply  to  a 
limb  when,  owing  to  injury,  it  is  extremely  un- 
desirable to  disturb  the  limb  by  lifting,  &c.,  to 
the  extent  that  is  necessary  when  the  roller 
bandage  is  passed  time  after  time  round  the 
limb.  It  may  be  made  of  an  ordinary  roller, 


which  is  cut  into  lengths  sufficient  to  encircle 
the  limb  and  leave  3 or  4 inches  for  overlap- 
ping. Thus,  suppose  it  were  wanted  for  the 
thigh.  The  measurement  of  the  thigh  at  the 
knee,  at  the  middle,  and  at  the  top  would  be 
taken.  Then  strips  would  be  taken  of  those 
lengths,  with  an  addition  of  3 or  4 inches  in 
each  case.  Other  strips  would  be  cut  in  lengths 
showing  a gradual  inci’ease  from  the  one  near 
the  knee  to  the  one  for  the  top  of  the  thigh.  Of 
such  strips  eighteen  or  more  would  be  required. 
They  ai’e  then  arranged  on  a towel.  Lay  the 
strip  that  will  encircle  the  top  of  the  thigh  down 
near  one  end  of  the  towel.  Lower  down  lay 
the  next  strip  and  make  it  cover  the  first  to  a 
thii'd  of  its  breadth;  lay  the  next  one  in  the 
same  way  to  cover  the  lower  border  of  the 
second,  and  so  on  till  all  the  strips  are  in  posi- 
tion one  overlapping  the  other  to  the  appro- 
priate amount.  A strip  may  then  be  placed 
right  down  the  centre  and  fastened  to  each  strip 
by  a stitch,  but  this  is  not  necessary.  The  towel 
may  then  be  folded  from  one  side  to  another 
and  laid  aside  till  required.  When  the  bandage 
is  to  be  applied  the  limb  is  gently  raised,  the 
towel,  unfolded  with  the  strips  all  in  position,  is 
slipped  under  it  and  properly  placed.  Then  all 
that  is  necessary  is  to  begin  with  the  lowest 
strip,  bring  an  end  up  on  each  side  and  overlap 
them,  the  ends  of  the  second  strip  are  similarly 
overlapped,  and  so  on  np  the  limb;  and  when 

the  last  strip  is  folded  over  and  secured,  one 
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ought  not  to  be  able  to  tell  the  difference  be- 
tween this  bandage  and  one  put  on  in  the  ordi- 
nary way. 

Bandages  for  the  Head.— There  are  several 
ways  of  bandaging  the  head  according  to  the 
object  in  view. 

The  Capelline  Bandage  (Fig.  351)  is  used  to 
secure  dressings.  It  requires  a two-headed 
roller,  that  is,  a long  bandage  12  yards  long  and 
2 inches  wide,  rolled  up  from  each  end  till  the 


Fig.  351.— The  Capelline  Bandage. 


two  rolls  meet.  The  middle  of  the  roller  is  laid 
against  the  forehead,  and  one  end  is  passed  round 
one  side  of  the  head,,  the  other  round  the  other 
side  till  they  meet  low  down  at  the  back.  Here 
they  are  crossed.  One  end  is  then  continued 
on  its  way  round  the  head,  the  other  end  is 
carried  up  over  the  top  of  the  head  and  down 
to  the  forehead.  Here  the  roller  travelling 
round  the  head  passes  over  it  to  fix  it  down.  It 
is  then  turned  up  and  crossed  over  the  head 
again,  this  time  overlapping  one  side  of  the  first 
turn  over  the  head  (Fig. 

351),  and  when  it  reaches 
the  back  the  travelling 
roller  pa.sses  over  it  to  fix 
it  down  again.  For  the 
third  time  it  is  brought 
over  the  head,  this  time 
overlapping  the  other  side 
of  the  middle  fold.  So  on 
the  process  is  repeated, 
one  roller  being  carried 
continuously  round  the 
head,  the  other  passing 
backwards  and  forwards,  now  on  one  side  of 
the  middle  line,  now  on  the  other,  till  the 
whole  head  is  covered  as  shown  on  Fig.  352. 

The  Twisted  or  Knotted  Head  Bandage  is 
employed  when  it  is  necessary  to  exert  pressure 
on  the  artery  at  the  temple  to  stop  bleeding. 
A two-headed  roller,  8 yards  long,  2 inches  wide, 
is  u.sed.  The  middle  of  the  roller  is  laid  on  the 
injured  temple,  and  under  it  is  placed  a cork  in- 
closed in  a double  thickness  of  lint.  One  end 
of  the  bandage  is  carried  round  the  front  just 
above  the  eyebrows,  the  other  backwards  low 


down,  till  they  meet  at  the  opposite  temple. 
Here  they  cross  one  another.  When  they  meet 
over  the  injured  part  a twist  is  made  exactly 

over  the  injury,  and 
one  end  is  carried 
under  the  chin,  up 
the  other  side  of 
the  head,  and  on 
to  the  top  of  the 
head,  where  it 
crosses  the  other 
end  which  has  been 
cai’ried  upwards. 
Both  are  carried  on 
till  they  again  meet 
ov.er  the  injury, 
where  a second 
twist  is  made,  and  the  ends  then  carried 
round  the  head  and  fastened.  One  twist 
should  exactly  lie  over  the  previous  one.  This 
may  be  done  in  a simpler  way  with  an  ordinary 
roller.  Unroll  about  a foot  of  the  bandage; 
hold  it  in  one  hand  near  the  seat  of  injury,  cany 
the  roller  round  the  head,  and  when  it  comes 
back  to  the  wound  give  a firm  twist  with  the 
loose  end;  then  carry  the  roller  under  the  chin, 
up  the  opposite  side  and  over  the  top  of  the  head, 
and  when  the  wound  is  reached  repeat  the  twdst. 
Finally,  carry  the  roller  horizontally  round  the 
head  again,  and  fix  it  by  knotting  the  two  ends. 
(See  Fig.  353.) 

A Simple  Bandage  to  keep  a dressing  in  j)osi- 
tion  on  the  head  needs  only  an  ordinary  roller. 
It  is  carried  horizontally  round  the  head  above 
the  eyebrow's  and  low  down  behind,  and,  when 
it  is  once  round,  the  turn  is  fastened  by  a jiin. 
The  bandage  is  then  ])assed  obliquely  over  the 
head  across  the  dressing,  and  when  it  gets  down 
to  the  hoi'izontal  turn  it  is  passed  once  com- 
pletely round,  thus  fixing  the  oblique  ])ortion. 
A second  oblique  turn  is  now  made  over  the 
head,  overlapping  the  former,  and  so  on.  A 
still  simpler  method,  how'ever,  is  to  use  the  tri- 
angular bandage  or  a folded  handkerchief  to 
make  the  shawl  cap. 

The  Shawl  Cap  is  a very  light  bandage  for 
retaining  dressings.  Fold  a handkerchief  into 
a triangular  shape,  as  a shawl  is  commonly 
folded.  Let  the  straight  edge  be  applied  to  the 
forehead  above  the  eyebrows,  and  the  point  lie 
over  the  back  of  the  head.  Carry  the  two  ends 
to  the  back,  cross  them  over  the  point,  and  then 
bring  them  round  to  the  front  and  tie  them 
there.  Then  turn  the  point  up  over  the  crossed 
ends  and  fix  it  with  a pin.  (See  figures  in 
Plate  XV.) 


Fig.  3.52.— The  Capelline 
Bandage  Complete. 


Fig.  353. — Twisted  Bandage 
for  Head. 
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Starch  Bandages  are  roller  baudages  of 
loose  texture,  such  as  crinoline  cloth  or  muslin, 
which  are  loaded  with  a thick  starch  paste,  just 
before  being  a])plied.  A thick  paste  of  boiled 
starch  is  made,  and  while  it  is  still  hot  the  roller 
bandage  is  unrolled  and  passed  through  it,  being 
loosely  rolled  up  as  it  becomes  charged  with  the 
starch.  Before  applying  such  a bandage  to  Jiny 
part  of  the  body,  an  ordinary  roller  ought  to  be 
put  on,  and  any  pi'ojecting  parts  protected  with 
cotton-wool.  Then,  when  the  starch  bandage  is 
being  a])plied,  additional  stiffness  is  secured  by 
rubbing  over  the  turns  some  of  the  starch  paste. 
When  the  whole  is  complete  it  is  covered  in  by 
an  ordinary  roller.  The  person  on  whom  the 
bandage  has  been  put  must  maintain  the  posi- 
tion of  the  bandaged  jjart  undisturbed  for  many 
hours,  to  allow  the  bandage  to  harden  without 
change.  Indeed  it  is  a day  or  two  before  such 
a bandage  would  be  sufficiently  hard  to  enable 
movement  to  be  made  without  risk  of  disturb- 
ance. This  is  the  disadvantage  of  the  starch, 
and  herein  lies  the  superiority  of  the  j)laster  of 
Paris  bandage.  Such  a bandage  might  be  em- 
ployed to  put  up  a fx’actured  limb,  to  keep  joints 
at  rest,  and  to  exert  continuous  pressure  over 
swollen  parts. 

ThG  Plaster  of  Paris  Bandage  is  much 
more  useful  tlian  the  starch  bandage.  Well- 
dried  ))laster  of  Paris  is  used.  If  the  plaster 
has  been  ke{)t  in  badly-closed  tins,  so  that  it 
has  become  damp,  it  may  be  dried  in  an  oven 
with  a heat  not  exceeding  200°  or  260°  Fahr.; 
a greater  heat  would  destroy  its  setting  power. 
A muslin  oi  ci’inoline  cloth  roller  of  coarse  open 
texture  is  used.  As  it  is  gradually  unrolled  on 
a table,  the  dry  plaster  of  Paris  is  rubbed  into 
it  by  one  person,  while  another  rolls  it  up 
loosely,  keeping  plenty  of  the  powder  between 
the  turns.  The  limb  or  part  of  the  body  to  be 
encased  is  meanwhile  covered  in  by  an  ordinary 
roller,  or  by  a flannel  bandage,  cotton-wool  being 
placed  over  any  parts  x’equiring  j)rotection,  and 
in  the  case  of  the  foot  between  tlie  toes.  A 
minute  or  so  before  it  is  to  be  used,  tlie  loaded 
roller  is  placed  on  end  in  a vessel  of  watei’. 
There  should  be  sufficient  water  to  cover  it.  It 
is  then  applied  to  the  limb  or  part  prepared 
for  it,  in  the  case  of  a limb  being  begun  at 
the  extremity.  The  application  must  be  made 
quickly,  the  plaster  sets  so  quickly,  but  at  the 
same  time  it  should  be  uniform  and  neat.  It 
IS  usual  to  increase  the  stiffening  by  making  a 
thick  cream  with  plaster  and  water,  with  which 
the  turns  of  the  bandage  are  smeared  as  they 
are  rolled  round  the  limb.  Usually  a couple  of 


bandages  6 yards  long  are  sufficient  to  produce 
the  requisite  degree  of  stiffness.  After  the 
plaster  bandages  have  been  applied,  a dry  I'oller 
is  put  on;  the  patient  remains  still,  and  within 
half  an  hour  the  whole  bandage  is  quite  linn. 
In  the  case  of  the  leg,  the  jierson  would  be  kept 
still,  howevei’,  for  several  hours  before  move- 
ment was  peimitted,  in  order  to  secure  perfect 
hardness  and  dryness  of  the  ])laster.  Such 
bandages  are  quite  commonly  ajiplied  for  frac- 
tured limbs,  if  they  can  be  put  on  quickly  after 
the  accident  and  before  swelling  begins.  The 
great  advantage  of  such  a method  is  that  within 
a short  time  after  the  apjilication  has  been  made 
the  patient  can  be  trans^jorted  for  any  distance 
without  risk  of  displacement  of  the  ends  of  the 
broken  bone.  They  are  also  very  useful  for 
joints  which  it  is  desired  to  keep  at  rest,  in 
order  to  permit  of  the  removal  of  swelling, 
dropsy,  &c.  For  instance,  in  the  case  of  swelling 
of  the  knee-joint  as  the  result  of  inflammation 
or  sprain,  &c.,  it  is  often  jxossible  by  the  use  of 
a plaster  bandage  to  permit  the  pei’son  to  go 
about  w'ho,  but  for  the  support  of  the  bandage, 
w'ould  be  confined  to  bed  or  a couch.  The 
employment  of  this  bandage  for  sjunal  disease 
has  been  illustrated  on  p.  28. 

The  Triangular  Bandage  is  of  all  others 
the  bandage  made  useof  for  rendering  temporary 
aid  in  cases  of  accident,  and  is  the  bandage  now 
familiar  almost  to  everyone,  through  the  training 
in  “First  Aid  to  the  Injured”  afforded  by 
ambulance  associations.  It  was  introduced  by 
the  distinguished  German  surgeon  Professor 
Esmarch,  as  a means  of  a])jdying  a first  di-essing 
on  the  battle-field.  Esmarch’s  bandages,  and 


Point 


Fig.  354.— The  Trianguliir  Bandage. 

the  bandages  supplied  by  ambulance  associa- 
tions, usually  have  stamped  upon  them  illustia- 
tions  of  the  various  uses  to  which  they  may  be  ])ut 
in  securing  splints  and  dressings,  in  ai)plying 
jmessure  to  prevent  bleeding,  in  acting  as  slings 
to  give  support  to  injured  arms,  and  so  on.  The 
bandage  is  madeof  a square  yard  of  calico  or  linen 
halved.  Each  of  the  two  halves  is  a triangular 
bandage,  having,  of  course,  two  sides  36  inches 
in  length,  meeting  at  the  point  of  the  trianwle 
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ami  a base  considerably  lunger,  fully  50  incites  | 
(Fig.  354).  The  application  of  this  bandage  for  ^ 
the  securing  of  temporary  splints  in  cases  of  ! 
fracture  is  described  in  the  third  section,  ami 
its  use  for  controlling  bleeding  from  injuries  is 
illustrated  in  the  next  section;  but  a few  of  its 
other  uses  will  be  pointed  out  here. 

The  T riangular  Bandage  as  a Sling  is  illus- 
trated in  Plate  XV.  The  bandage  is  laid,  un- 
folded, across  the  body,  one  end  jtassing  over 
the  shouhler  opposite  to  the  injured  arm,  the 
other  end  hanging  down,  and  the  point  projec- 
ting out  beyond  the  elbow  of  the  injured  arm. 
d'he  arm  to  be  bandaged  is  bent  at  the  elbow, 
and  carried  over  the  chest,  the  hand  being  held 
Idgher  than  the  elbow.  The  hanging  end  of 
the  bandage  is  now  brought  up  over  the  fore- 
arm and  round  the  root  of  the  neck  on  the  same 
siile,  being  tied  with  the  end  which  passed  over 
the  Opposite  shoulder.  The  point  is  then  brought  j 
neatly  round  the  elbow  and  secured  with  a pin 
in  fiont.  (See  Plate  XV.)  Such  a bandage, 
wlieii  pi'operly  ap[)lied,  carries  the  weight  of  the 
arm  and  relieves  the  shoulder.  Sometimes  only 
the  hand  azid  wrist  are  supported,  the  weight 
about  the  elbow  being  unsupported,  as  in  cases 
of  broken  upper  arm-bone,  when  the  weight  is 
needed  to  keep  the  upper  arm  on  the  stretch 
and  ])revent  the  broken  ends  of  bone  from  riding 
on  one  another.  In  such  a case  the  small  arm 
sling  is  apjdied.  -(See  Plate  XV.)  This  is  done 
by  folding  the  bandage  into  a cravat-form,  by 
folding  the  point  down  to  the  base  and  folding 
again  so  that  a proper  breadth  is  secured.  The 
two  ends  are  then  passed  round  the  two  sides 
of  the  neck  and  secured  as  shown  in  the  plate. 

The  Triangular  Bandage  for  the  Hand. — 
Spread  out  the  bandage  fully;  lay  the  hand  flat 
upon  it  palm  downwards,  the  wrist  resting  on 
the  base  or  lower  border,  the  fingers  directed  to 
the  i)oint.  Bring  the  point  of  tlie  bandage  over 
the  fingers  and  back  of  the  hand  and  let  it  p.ass 
over  the  wrist  up  the  back  of  the  foreairn. 
Brinf  the  two  ends  round  the  wrist,  securing  the 
point,  cross  them  and  carry  them  round  to  the 
front  of  the  wrist,  cross  them  again,  bringing 
them  to  the  back  of  the  wrist,  and  tie  them 
there.  The  point  may  be  folded  down  over  the 
cros.sing  of  the  ends,  on  to  the  back  of  the  hand, 
and  fixed  tliere  with  a safety-pin.  The  hand 
bandaged  is  shown  in  Plate  XV. 

The  Triangular  Bandage  for  the  Arm.— 
Fold  the  triangular  bandage  into  a broad 
bandage  by  Ldding  the  point  down  to  the  base 
or  lower  border,  and  then  folding  into  two. 
Place  the  centre  of  this  over  the  part  to  be 


covered,  carry  the  ends  round  the  arm,  cross 
them,  and  carry  them  back  again;  let  them  be 
crossed  ajiain  and  carried  round  once  more  to 
the  o^zposite  side,  where  they  are  tied. 

The  Triangular  Bandage  for  the  Elbow. — 
Lay  the  centre  of  the  bandage  over  the  back  of 
the  elbow-joint,  its  lower  border  or  base  ci-ossing 
the  back  of  the  forearm,  its  point  passing  up  the 
back  of  the  upper  arm.  Take  the  ends  round 
in  front,  cross  them,  cany  them  to  the  back 
above  the  joint,  and  tie  them  there.  Then  fold 
down  the  point  over  the  ends  and  secure  it  with 
a pin. 

The  Triangular  Bandage  for  the  Shoulder. 
— Spread  the  biindage  out  over  the  injured 
shoulder,  its  centre  over  the  ))oint  of  the 
shoulder,  its  point  passing  up  the  neck,  its  base 
or  lower  border  resting  over  the  middle  of  the 
upjzer  arm.  Pass  the  ends  round  the  arm,  cross 
them,  bring  them  to  the  front  and  tie  them 
there.  Take  a second  triangular  bandage,  fold 
it  into  the  small  arm  sling,  and  with  it  sujzport 
the  forearm.  Let  this  sling  ))ass  over  the  part 
of  the  shoulder  bandage  that  reaches  up  to  the 
neck.  Fold  down  the  point  of  the  shoulder 
bandage  over  the  sling,  and  secure  it  with  a 
safety-ijin.  This  arrangement  is  shown  in 
Plate  XV. 

Another  way  of  bandaging  the  shouldei’,  when 
it  is  unnecessary  to  sup|)ort  the  forearm,  is  to 
fold  a second  triangular  bandage  into  a narrow 
bandage  and  carry  it  over  the  injured  shoulder 
across  the  body  and  under  the  ojzposite  arm-pit, 
the  ends  being  pinned  at  the  back  and  the  front. 
The  ])oint  of  the  shoulder  bandage  is  then 
folded  over  this  and  pinned  as  in  the  former 
case. 

A single  triangular  bandage  may  also  be  used 
to  secure  dressings,  hot  fomentations,  poultices 
on  an  injured  shoulder,  in  the  following  way. 
Let  the  centi’e  of  the  fully  unfolded  bandage  be 
placed  over  the  shoulder  as  before,  its  jioint 
passing  up  the  neck;  carry  the  ends  round  tlie 
arm  to  the  arm-pit,  cross  them  there,  and  then 
take  one  end  uj)  in  front  of  the  shoulder,  an- 
other up  behind,  and  tie  tliem,  or  ])in  them,  over 
the  top  of  the  shozilder,  then  fold  down  the  point 
over  the  ends  and  fasten  it. 

The  Triangular  Bandage  for  the  Chest. — 
S))read  the  bandage  out  over  the  injured  side, 
with  its  centi’e  over  tliat  side;  carry  the  point 
over  the  shoulder  of  that  side,  carry  the  two 
ends  round  the  waist,  knotting  them  there,  one 
end  being  left  long.  To  this  end  tie  the  point 
which  has  pas.sed  over  the  shoulder  (Figs.  355, 
356).  The  knots  should  be  so  placed  to  one  side 
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that  they  are  not  pressed  ui)oii  when  the  i^atient 
lies  down. 

The  Triangular  Bandage  for  the  Back  is 
applied  similarly  to  that  for  the  chest,  only  the 


Fig.  355.— Frout  View.  Fig.  356.— Back  A’iew 

The  Triangular  Bandage  applied  to  the  Chest. 


Place  the  middle  of  this  narrow  bandage  close  up 
between  the  two  legs,  carry  one  end  up  in  front 
along  the  groin,  carry  the  other  end  up  behind 
along  the  fold  of  the  buttocks,  cross  them  on  the 
outside  of  the  hip,  and  then  carry 
the  ends  round  the  haunches,  to 
tie  them  on  the  ojiposite  side,  or  if 
the  bandage  be  long  enough  con- 
tinue the  ends  to  the  front  and 
tie  them  there  (Fig.  357). 

The  buttocks  I’equire  two 
triangular  bandages.  One  is 
folded  into  a narrow  bandage 
and  tied  right  round  the  body  as 
a belt,  always  low  enough  to  be 
over  the  haunch-bones.  A second 
bandage  is  spread  out  so  tliat  its 
jjoiiit  passes  up  on  the  outei’  side 


bandage  is  spread  out  over  the  back,  the  point 
passing  over  one  shoulder  and  the  ends  round 
the  waist  to  be  knotted  in  front.  This  is  an 
excellent  method  of  fastening  on  poultices, 
dressings,  &c.  Where  knots  are  undesirable 
the  enils  should  be  secured  by  safety-pins. 

The  Triangular  Bandage  for  the  Foot.— 
Spread  out  the  bandage  and  lay  the  foot  flat  on 
it  so  tliat  the  end  of  the  big  toe  is  about  tlie 
centre,  the  toes  flirected  towards  the  point.  Fold 
the  point  down  over  the  toes  and  back  of  the 
foot,  letting  it  pass  up  the  front  of  the  ankle. 
Bring  the  ends  over  the  back  of  the  foot,  cross 
them,  carry  them  round  to  the  back  of  the 
ankle,  cross  them  there,  and  bring  them  round 
to  the  front  of  the  ankle,  where  they  are  tied. 
The  point  may  then  be  folded  down  over  the 
ends. 

The  Triangular  Bandage  for  the  Knee  is 
similar  t.»  that  for  the 
elbow.  Tlie  centre  of  the 
bandage  is  placed  over  the 
joint,  the  point  directed 
upwards.  The  ends  are 
carried  behind,  crossed, 
brought  round  to  the 
front  and  tied,  and  the 
point  is  folded  down  over 
the  knot  and  pinned. 

The  Triangular  Ban- 
dage applied  to  the 
Groin.  — The  triangular 
band.tge  may  be  used  to 
fix  dressings  oji  the  groin 

by  folding  it  into  a narrow  bandage.  To  do  tliis 
spread  out  the  bandage,  bring  the  point  down  to 
the  middle  of  the  base,  then  fold  into  three. 


Fig.  357.— The  Triangular 


ot  the  buttock  to  be  covered.  1 he 
point  is  passed  up  under  the  belt  and  then  folded 

down  over  it,  to  be 
pinned  there.  The 
middle  of  the  base 
or  lower  border  of 
the  bandage  should 
reach  down  below 
tlie  lower  ed<re  of 

o 

the  fold  of  the  but- 
tocks. The  ends  are 
carried  round,  one 
over  tlie  frontof  the 
thigh,  the  other  be- 
hind, and  are  tied  or 
pinned  (Fig.  358). 

Fig.  358.— Triangular  Bandage  mv,  rr  • i 

applied  to  the  Buttocks.  ^ 116  IPiangUlaP 

Bandage  fop  the 


Head  is  apjfiied  in  the  form  of  the  shawl  cap, 
as  described  on  p.  900,  and  illustrated  in 
Plate  XV. 


The  Knotting  of  Bandages.— The  knot 
which  is  commonly  made  is  familiarly  called 
the  granny  knot.  The  direction  which  the 


Fig.  359.— Granny  Knot. 


Fig.  360.— Griinny  Knot  tight. 


ends  take  is  shown  in  Fig.  359,  and  the  ap- 
pearance of  the  knot  when  drawn  tight  on 
a bandage  is  illustrated  in  Fig.  360;  the  ends 
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set  aa’oss  the  direction  of  the  bandage.  Tliis 
knot  should  never  be  used  for  surgical  ])urposes. 
The  thread,  tape,  or  bandage  so  tied  is  seldom 
secure,  and  always  liable  to  slip.  It  is  in  sur- 
geiy  usually  of  the  utmost  consequence  that  the 
possibility  of  slipping  should  be  entirely  dis- 
counted, especially  wlien  the  tirmness  of  dress- 
ings over  a wound  or  the  stoppage  of  bleeding 
is  dependent  upon  the  knot  being  secure.  In 
all  such  cases  the  reef-knot  should  be  employed 
(Fig.  361).  It  will  be  noticed  that  in  both  cases 
the  first  turn  is  the  same.  When  this  has  been 
made,  if  the  loose  end  opposite  the  person’s  right 
hand  be  carried  across  and  held  in  the  left 
hand  while  the  other  end  is  taken  first  under  it 
and  then  over  it,  the  ends  will  be  in  the  position 
shown  in  Fig.  361.  In  the  case  of  the  granny 
knot  the  second  end  is  taken  over  the  first  and 
then  under  it.  AVhen  the  ends  of  a bandage 
are  tied  in  a reef-knot,  and  the 
knot  pulled  tight,  the  appear- 
ance of  the  knot  is  as  shown 


Fig.  361. — Reef-knot. 

in  Fig.  362;  the  ends  set  in  line  loith  the  direc- 
tion of  the  bandage. 

The  clove-hitch  is  used  for  fastening  a ban- 
dage or  towel  round  a limb  in  order  to  give  good 
hold  for  a firm  pull.  Fig  363  shows  how  it  is 
made.  The  bandage  is  cau-sed  to  make  two 


Fig.  362. — Reef-knot  tight. 


turns  or  bends  on  itself,  as  shown.  The  second 
bend,  that  to  the  right  in  the  figure,  is  then 
placed  behind  the  first,  and  through  the  space 
formed  by  the  opposite  halves  of  the  two,  and 

marked  -f  in  the  figure, 
the  limb  is  ])laced.  Fig. 
364  shows  the  hand  passed 
tlirough  and  the  ends  of 
the  clove-hitch  hanginw 
from  the  wrist.  The  two 
ends,  being  taken  hold  of, 
afibrd  an  excellent  means 
by  which  tlie  arm  may 
be  strongly  pulled  on. 
The  more  strongly  one 
pulls  the  tighter  does  the 
noose  become,  and  there 
is  no  possibility  of  it  slip- 
ping, while  it  may  be  unloosed,  if  needful,  in 
a moment.  In  a case  of  dislocation  at  the 
shoulder-joint,  for  example,  the  clove-hitch 


Fig.  363.— Clove-hitch. 


Fig.  364. — Clove-hitch  applied  to  Wrist. 


would  be  applied  round  above  the  elbow-joint, 
and  thus  the  lower  end  of  the  dislocated  bone 
would  be  directly  pulled  on  in  the  effort  to  re- 
duce the  displacement. 
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THE  TREATMENT  OF  MOUNDS  AND  BRUISES. 
BLEEDING.  POISONED  MOUNDS,  SNAKE  BITES, 


THE  ARREST  OF 
AND  INSECT  STINGS. 


Wounds  and  Bruises  and  their  Treatment. 

Varieties  of  Wounds: 

Incised,  Punctured,  Lacerated,  and  Contused  Wounds. 

The  Repair  of  Wounds: 

Healing  by  Immediate  Union; 

Healing  by  First  Intention — Scar  or  Cicatri.x; 

Healing  by  Second  Intention  or  Healthy  Pus. 

The  General  Treatment  of  Wounds: 

The  Stoppage  of  Bleeding; 

Cleaning  the  Wound; 

The  Closing  of  the  Wound — The  Use  of  Strapping  and  Sutures ; 

The  Protection  of  the  ITottnci— Dressings  and  Bandaging. 

The  Re-dressing  of  Wounds. 

The  Treatment  of  Incised  or  Clean-cut  Wounds. 

The  Treatment  of  Punctured,  Bruised,  and  Lacerated  Wounds. 

The  Treatment  of  Wounds  of  the  Scalp. 

The  Treatment  of  Bruises  or  Contusions— Ecchyniosis — How  to  Treat  a Black  Eye. 


The  Arrest  of  Bleeding. 

The  Distinction  between  Bleeding  from  an  Artery,  a Vein,  and  Capillary  Vessels. 

The  Methods  of  Stopping  Bleeding: 

Elevation  of  the  Wounded  Part; 

The  Application  of  Cold  and  Astringent  Substances — Styptics ; 

The  Application  of  Pressure  ; 

To  Arrest  Capillary  Bleeding ; 

To  Arrest  Bleeding  from  a Vein; 

To  Arrest  Arterial  BfeedUip— Methods  of  arresting  bleeding  from  the  arm  and  hand,  foot 
and  leg,  head  and  neck,  nose  ; 

Tourniquets  and  how  to  apply  them  to  stop  bleeding ; 

Artery  Pressure  or  Catch  Forceps. 


Poisoned  Wounds;  Insect  Stings;  Snake  Bites;  and  other  Kinds  of 

Poisoned  Wounds. 

Poisoned  Wounds  and  their  Treatment. 

Stings  and  Bites  of  Insects  and  other  Animals: 

Bees'  and  ira.«ps’  Sling  and  its  Treatment; 

The  Mosquito  Bite; 

The  Chigoe  or  Jigger; 

Ticks;  Bed-bugs;  Spiders— The  Tarantula ; 

The  Scorpion  and  Centipede; 

The  Guinea-u'orm. 

Snake  Bites; 

yon-poisonous  Snakes— The  Common  .Snake,  the  Black  Snake,  the  Anaconda,  Pythons,  and  Boa. 
Venomotis  Snakes— The  Viper  and  Rattlesnake,  the  Water  Viper  or  Moccasin,  the  Copper- 
head and  Cotton-mouth,  the  Harlequin-snake,  the  .Tararaca,  the  Tiger-snake  and 
Death  Adder,  the  Horned  Snake  and  Puff  Adder,  the  Asp,  the  Cobra,  Bungarus, 
Russell’s  Viper  and  Ophiophagus  Elaps. 

The  Treatment  of  Snake-bite. 

The  Poison  of  Venereal  Disease: 

Gonorrhoea,  Bubo,  &c. 


WOUNDS  AND  BRUISES  AND  THEIR 
TREATMENT. 

Varieties  of  Wounds. — Wounds  are  com- 
monly divided  into  four  classes:  (1)  incised 


wounds,  inflicted  by  sharp  instruments,  so  that 
the  wound  is  clean  cut;  (2)  punctured  wounds, 
wounds  caused  by  narrow  instruments  being 
forced  into  the  body,  including  stabs,  pricks. 


966 


THE  VARIETIES  OF  WOUNDS. 


&c.;  (3)  lacerated  wounds,  which  are  of  the 
nature  of  tears;  and  (4)  contused  wounds, 
which  are  caused  by  falls  or  blunt  instruments, 
and  in  which  the  parts  about  the  wound  are 
bruised.  These  distinctions  are  of  importance 
even  from  a popular  point  of  view.  There  are, 
comparatively  speaking,  few  people  who  are 
unfortunate  enough  to  get  a bone  broken,  but 
almost  no  one,  if  any  one,  escapes  a wound  of 
one  kind  or  another.  Everyone  ought  to  know, 
in  a general  way,  how  to  treat  the  ordinary 
kind  of  wound,  of  wliich  every  household  has 
more  or  less  ex])erience,  and  a knowledge  of 
the  distinctions  between  the  dilferent  kinds  of 
wounds  enables  one  to  perceive  very  easily  the 
appropi'iate  means  of  dealing  with  each  as  it 
arises.  In  tlie  simple  clean-cut  wound,  for 
example,  there  is  practically  no  destruction,  no 
death  of  parts.  Supposing  the  instrument  to 
have  been  clean  and  tlie  wound  clean,  settimj 
aside  for  the  moment  the  question  of  bleeding, 
there  is  little  needed,  it  is  plain,  but  the  accu- 
rate bringing  together  of  the  divided  j)arts  to 
secure  the  closure  and  healing  of  the  wound. 
On  the  other  hand,  in  the  case  of  the  contused 
wounds,  or  wounds  accompanied  by  bruising, 
there  is  destruction  more  or  less  severe  and 
more  or  less  extensive  of  some  of  the  wounded 
tissue.  The  vitality  of  the  j)arts  has  been  low- 
ered, their  power  of  repair  seriously  diminished, 
and  of  some  portions  of  them  completely  abol- 
ished. It  is  evident  that  the  attempt  to  close 
such  a wound,  as  one  would  a clean-cut  wound, 
is  doomed  to  failure,  for  the  j^nrts  that  have 
been  destroyed,  however  small,  must  come  away 
before  healiim  can  occur.  When  the  bi  uisiim 

O O 

has  not  been  severe  enough  actually  to  destroy 
any  of  the  tissue,  it  may  be  that  by  appropriate  j 
methods,  by  careful  nursing  of  the  wound,  so 
to  speak,  the  diminished  vitality  may  gradually 
be  restored  to  full  activity  and  all  the  tissue 
saved.  But  to  adopt  the  methods  proper  for 
keeping  close  together  the  cut  surfaces  of  the 
clean-cut  wound  might  be  to  ensure  the  death 
of  the  parts  in  a bruised  wound.  A torn  wound 
is  in  something  of  the  same  position.  If  the 
parts  have  not  been  pressed  upon,  as  in  the 
bruise,  they  have  been  violently  torn  apart,  and 
the  strain  upon  the  tissue  mfist  have  seriously 
lowered  its  vitality  and  power  of  repair.  Then 
the  punctured  wound  will  partake  more  or  less 
of  the  character  of  the  clean-cut  wound,  if  it 
has  been  inflicted  by  a sharp-])ointed  and  sliarp- 
edged  instrument,  or  of  a bruised  wound  if  the 
instrument  has  been  blunt-pointed,  or,  while 
sharp  in  the  point,  is  thick  and  blunt  beyond 
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it,  as,  for  example,  a steel  for  sharpening  knives; 
or  the  punctured  wound  may  be  also  of  the 
nature  of  a tear.  But  one  special  j)oint  to  be 
I’emembered  about  it,  whatever  its  character,  is 
that  it  is  deep  out  of  all  pi'opoi-tion  to  the  extent 
of  wound  shown  on  the  surface,  that  if  the  in- 
strument were  dirty,  some  of  the  dirt  may  be 
lodged  in  the  depth  of  the  wound,  beyond  the 
reach  of  sight,  or  some  fragment  of  clothing  or 
other  material  may  have  been  carried  in  with 
the  point  of  the  instrument,  or,  for  that  matter, 
some  portion  of  the  instrument  which  did  the 
damage  may  have  bi-oken  off  in  the  depth  of 
the  wound  and  be  lying  there. 

Now  many  people  who  read  these  sentences 
will  be  inclined  to  say,  Oh,  well,  really,  the.se 
are  fine  points  for  a surgeon  to  consider,  which 
the  ordinary  man  or  woman  cannot  be  expected 
to  take  into  account.”  But  this  is  not,  in  any 
sense,  true.  They  are  most  important  points, 
but  they  are  not  “fine  points”  nor  “difficult 
points.”  They  need  the  exercise  of  nothing 
more,  or  little  more,  than  ordinary  common 
sense.  So  long  as  cut  fingers,  and  broken  knees, 
and  bumped  heads  are  the  common  incidents  of 
a household  — so  long  as  wounds  and  bruises 
are  the  eveiyday  occurrences  of  a workshop 
— so  long  as  every  mother  thinks  that  she  is 
quite  fit  to  attend  to  the  ordinary  run  of  these 
things  herself,  and  every  workman  that  he 
can  “doctor”  any  ordinaiy  small  afi'air  him- 
self, so  long  should  every  man  and  woman 
think  it  necessary  to  look  at  the  simjde  common 
sense  of  the  matter,  and  be  ready  to  ai)ply  it 
when  necessary.  Therefore  let  us  look  for  a 
minute  at  the  two  ways  of  regarding  even  the 
minor  wounds  and  accidents  which  everyone 
thinks  he  can  treat  “just  as  well  as  the  doctor.” 
The  one  way  is  to  regard  its  mei  e size,  and  if  it 
does  not  look  big,  and  there  is  nothing  terrify- 
ing in  its  a.spect,  and  no  bleeding  worth  talking 
about,  to  cover  it  up  with  a rag  or  stick  a jnece 
of  plaster  on  it,  and  expect  it  to  heal  without 
further  trouble.  And  of  course,  in  nine  cases  out 
of  ten  they  do  heal,  because  nature  is  fit  for  the 
most  of  the  demands  made  upon  her  reparative 
powers.  But  perhaps  the  tenth  case  goes  wrong, 
and,  as  likely  as  not,  the  injury  seemed  at  first 
of  the  most  trivial  kind.  Nevertheless,  owing 
* to  the  want  of  observing  a little  common  sense, 
and  after  many  days,  the  doctor  is,  ])erforce, 

I a]>pealed  to,  I)ecause  the  slight  cut,  or  the  small 
bruise,  or  the  prick  that  was  hardly  worth 
talking  of,  has  become  a large,  deej),  foul  sore, 
which  refuses  to  heal,  and  gives  much  pain 
and  general  disturbance.  Now  what  we  have 
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called  the  common  - sense  way  of  looking  at 
even  a trifling  injury  is  followed,  when  the 
person  asks  himself  the  question,  What  kind 
of  a wound  is  it?  is  it  a clean-cut  wound 
which  should  heal  easily,  or  is  there  much 
♦laniage  to  the  parts  which  may  cause  it  to  heal 
with  greater  dilticulty?  secondly,  when  the  per- 
son asks  the  question,  Wliat  did  it?  the  answer 
to  which  will  probably  indicate  whethei’  any 
foreisru  material  Inis  been  cari'ied  into  the 
wound,  likely  to  lead  to  an  interference  with 
its  quick  healing;  and  thirdly,  when  the  person 
gets,  if  possible,  the  object  which  caused  the 
wound,  still  further  to  settle  the  second  point, 
and  to  make  certain  that,  if  it  was  material 
likely  to  break,  no  part  has  been  left  in  the 
wound.  It  does  not  need  much,  if  any,  special 
skill  to  determine  these  points,  and  when  they 
are  determined  anyone  will  be  in  the  position 
to  decide  with  tolerable  accuracy  whether  the 
wound  is  as  trifling  as  it  looks,  and  whether 
simple  and  unskilled  treatment  will  be  sufficient. 
For  it  must  never  be  forgotten  that  the  smallest 
possible  wound  may  occasion  the  gi'eatest  pos- 
sible trouble,  if  by  it  thei’e  gain  entrance  to  the 
boily  any  foul  or  putrefying  material  capable  of 
propagating  itself  in  the  tissues,  and  that  tissues 
of  lower  vitality,  and  consequently  diminished 
resisting  power,  will  offer  to  it  a most  suitable 
lodgment. 

If,  then,  one  remembers  the  four  diffei'ent 
kinds  of  wounds,  little  difficulty  will  be  ex- 
perienceil  in  deciding,  regarding  the  ordinary 
run  of  simple  injuries,  which  of  them  are  the 
more  serious,  and  what  are  the  special  things 
to  be  attended  to  in  dealing  with  them. 

The  Repair  of  Wounds. — The  clean-cut 
wounds  show  the  simplest  and  most  rapid 
method  of  repair  when  they  heal  by  what  is 
called  immediate  union.  In  this  case  the  sur- 
faces of  the  wound  are  brought  accurately  to- 
gether throughout  their  whole  extent;  they 
adhere  closely,  and  after  the  lapse  of  a few  days 
they  have  become  reunited,  and  are  continuous, 
the  circulation  being  completely  I'e-e.stablished, 
no  scar  being  left  to  indicate  where  the  wound 
was.  This  is  a mode  of  healing  that  does  not 
vei’y  often  occur,  and  can  take  jflace  only  under 
the  most  favourable  circumstances.  It  is  evident 
that  it  cannot  occur  unless  every  portion  of  the 
divided  parts,  and  not  the  edges  of  the  wound 
only,  are  accurately  and  firmly  replaced  in  their 
original  situation.  This  cannot  be  done  if 
streaks  and  clots  of  blood  are  allowed  to  remain 
in  the  wound,  or  if  bleeding  goes  on  after  the 
wound  has  been  closed,  or  if  particles  of  dirt 


are  left  in  it;  nor  can  it  occur  if  matter  forms; 
nor  is  it  at  all  likely  to  take  place  if  any  time 
has  elapsed  since  the  wound  was  ])roduced,  so 
that  the  two  surfaces  of  the  wound  have  I)e- 
come  coated  with  a film  of  coagulated  matei  ial. 
In  all  other  methods  of  re]>air  new  material  is 
formed  to  fill  up  the  breach  which  the  wound 
has  caused.  This  new  mateiaal  is  not  produced 
from  the  blood  clot  which  may  fill  the  wound. 
It  seenis  to  be  produced  from  two  sources.  In 
describing  the  structure  of  the  blood,  on  ]>.  213, 
the  white  cells  of  the  blood,  or  white  blood  cor- 
puscles, or  leucocytes,  have  beeii  s))oken  of,  and 
it  has  been  explained  on  p.  214  how  these  cells 
are  caj)able  of  passing  through  the  walls  of  the 
fine  blood-vessels  and  wandering  through  the 
tissues.  Now  if  a small  piece  of  the  material 
which  is  filling  up  a healing  wound  be  examined 
under  the  microscope  it  is  found  to  consist  of  a 
mass  of  such  white  cells,  and  the  belief  is  that 
soon  after  the  wound  has  been  pi’oduced  white 
cells  from  the  neighbouring  vessels  .find  their 
way  to  the  seat  of  injury,  and  tliei’e  multiply 
in  enormous  numbers,  afl’ording  thus  the  ma- 
terial for  repair.  This  is  not  a mere  fancy  nor 
bit  of  imagination  ; the  process  can  be  witnessed 
going  on  under  the  microscope.  The  ])assing 
of  the  white  blood  corpuscles  from  the  fine 
capillary  vessels  may  be  watched  in  the  web 
of  a frog’s  foot,  viewed  under  the  microscope, 
if  the  surface  of  the  web  be  irritated  in 


Fig.  36.5.— The  appearance  under  the  microsco])e  of  a minute  piece  of 
fine  tissue  which  liasljcen  irritated.  A blood-vessel  is  shown  branch- 
ing. The  red  corpuscles  are  seen  streaming  down  the  centre  of  the 
vessel,  the  white  corpuscles  are  rolling  along  the  walls  of  the  vessel, 
adhering  to  them,  and  passing  out  of  the  vessel  in  great  numbers, 
.and  finding  their  waj'  in  the  direction  of  the  seat  of  in.iury. 

some  way.  The  appearance  under  the  micro- 
scope is  shown  in  Fig.  3n5.  Every  tissue,  skin, 
muscle,  nerve,  bone,  &c.,  contains  a certain 
amount  of  connective  tissue  (see  p.  16).  One 
of  the  elements  of  connective  tissue  is  celF, 
; which,  in  the  opinion  of  some,  are  capable  of 
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luultiplicatiou,  so  that  some  of  tlie  new  growth 
formed  to  fill  up  a wound  may  be  derived 
from  the  cells  of  the  connective  tissue  of  the 
part.  Suppose  then  a clean-cut  wound,  and 
the  edges  brought  together.  The  two  cut  sur- 
faces are  not  absolutely  united,  a fine  probe 
could  readily  be  insinuated  between  them,  just 
after  they  have  been  brought  together.  But  in 
twenty-four  hours  this  is  no  longer  so,  the  fine 
gap  is  filled  up  and  the  edges  of  the  wound  are 
glued  togethei'.  Of  course  a little  violence  would 
still  separate  them;  but  the  difference  between 
the  state  of  the  wound  now  and  its  condition 
twenty-four  hours  before  is  marked.  What  is 
the  cause  of  this?  The  gap  is  filled  up  by  cells 
held  together  by  material  which  has  oozed  from 
the  blood-vessels,  of  a fibrinous  nature,  which 
“ sets,”  so  to  speak,  and  thus  glues  both  sides  of 
the  wound  together  with  the  cells  into  one  closely 
coherent  mass.  The  cells  undergo  i-apid  change 
of  form ; from  round  cells  they  become  s))indle- 
shaped,  and  in  the  course  of  a few  more  days 
the  wound  is  united  by  a wedge  of  new  tissue 
of  a fibrous  character,  which  condenses  and  be- 
comes firmer,  and  into  which  an  extension  of 
blood-vessels  takes  jdace  from  surrounding 
})arts,  so  that  by  and  by  the  position  of  the 
wound  is  only  indicated  by  a fine  white  line,  or 
scar,  or  cicatrix,  the  edge  of  the  new  slice  of 
tissue  which  nature  has  introduced  to  unite  the 
separated  surfaces,  A wound  which  unites  in 
this  way  is  said  to  heal  “ by  first  intention.” 
This  is  the  kind  of  union  one  seeks  to  bring 
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about;  there  is  no  loss  of  substance,  no  matter 
is  produced,  and  tliere  is  no  interruption  to  the 
healing  process.  For  such  union  it  is  necessary 
that  there  be  no  blood  left  in  the  wound,  or  dirt 
of  any  kind,  since  either  would  interfere  with 
the  healing  process  by  leading  to  the  formation 
of  matter  which  would  require  to  be  expelled. 
Then  healing  by  first  intention  cannot  occur  in 
a wound  accornjainied  to  any  extent  by  bruising, 
for  particles  of  the  tissue  are  in  such  a case  de- 
stroyed, and  will  be  sooner  or  later  separated 
from  the  living  healthy  tissue. 

In  wounds  where  there  is  any  loss  of  sub- 
stance, any  destruction  of  particles  of  the  tissue, 
healing  takes  place  by  what  is  called  granula- 
tion, or  by  second  intention.  In  tlie  case  of 
a wound  on  the  surface,  say  a bruised  wound, 
there  is  a discharge  from  the  surface,  a thin 
yellowish -red  discharge,  consisting  ])artly  of 
fluid  oozing  from  the  wound  and  partly  of  tlie 
dead  particles  of  tissue.  In  the  course  of  a few 
days  the  wound  has  become  an  open  sore,  with 
a more  or  less  even  surface  considerably  below 


the  level  of  the  skin.  After  all  particles  of  dead 
tissue  have  been  removed  the  surface  of  the 
wound  should  be  uniformly  clean  and  red.  If 
it  be  carefully  examined  it  will  be  seen  that  the 
surface  is  not  glazed  and  smooth,  but  is  covered 
all  over  with  fine  red  granules  projecting  from 
the  surface.  These  are  called  granulations. 
They  are  formed  by  masses  of  the  round  cells 
already  spoken  of,  and  fine  loops  of  blood-vessels 
])voject  up  from  the  sound  tissue  below  into  the 
granulations.  They  are,  in  a healthy  wound, 
fairly  firm,  but  any  rough  handling  will  make 
them  bleed.  They  grow  rapidly,  coalescing  with 
their  neighbours,  and  as  this  goes  on  the  wound 
gradually  becomes  shallower,  gets  filled  up,  and 
approaches  the  level  of  the  surface.  The  material 
thus  formed  is  really  the  same  as  that  which 
united  the  ojiposed  surfaces  of  the  closed  wound. 
During  this  jn’ocess  matter  is  continually  being 
separated  from  the  surface,  of  a creamy  thick- 
ness and  pure  yellow,  and  without  smell,  if  the 
wound  has  been  kept  clean.  This  matter  is 
called  pus,  healthy  pus,  and  if  it  be  examined 
under  the  microscope  it  is  seen  to  consist  of 
round  cells ; in  fact  of  cells  similar  to  the  wan- 
dering cells  spoken  of,  and  which  come  from 
rajudly- multiplying  cells  of  the  granulations. 
When  the  gap  caused  by  the  wound  has  been 
filled  u})  and  the  granulations  reach  the  level  of 
the  skin,  the  surrounding  skin  begins  to  advance 
inwards.  A pink  border  surrounding  the  wound 
indicates  the  activity  of  the  circulation  going 
on  to  aid  growth,  the  pink  border  thinning 
away  towards  the  wound.  Day  by  day  the  size 
of  the  wound  is  seen  to  be  lessened,  until  it  is 
wholly  covered  by  a scar,  formation  of  matter 
having  ceased.  In  the  deep  parts  of  the  new 
tissue  condensing  changes  occur,  which  also  ex- 
tend to  the  surface,  and  this  shrinkage  goes  on 
for  a prolonged  }>eriod  till  the  size  of  the  scar 
or  cicatrix  is  ultimately  very  much  smaller  than 
that  of  the  original  wound. 

When  the  granulations  receive  too  great  a 
supply  of  blood,  they  become  excessively  large 
and  flabby,  and  soft,  not  firm  as  they  should 
be.  They  are  said  co  be  exuberant.  In  such 
circumstances  they  sprout  beyond  the  level  of 
tlie  skin,  and  are  pojiularly  called  “]>roud 
flesh.”  It  is  common  to  reduce  them  by  the  use 
of  caustic.  Tliis  is  a mistake.  Firm  pressure 
with  a pad  and  bandage  will  usually  lestrain 
them  sufficiently  to  enable  healing  to  go  on  to 
a satisfactory  termination. 

When  healing  takes  place  under  a scab  it 
very  much  resembles  that  which  occurs  in  the 
healing  by  fir.st  intention.  But,  owing  to  the 
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jjreseiice  of  irritatiug  material,  matter  may  form 
under  the  scab,  and  its  confinement  might  lead 
to  extensive  destruction  of  parts  and  the  jn’o- 
duction  of  a deep  sore.  This,  however,  would 
be  indicated  by  pain,  inflammation,  and  a soft 
boggy  feeling  of  the  part.  When,  however, 
the  wound  and  its  scab  are  firm  and  dry,  and 
there  is  little  redness  or  tenderness,  one  may  be 
assured  that  the  healing  process  is  going  on 
satisfactorily,  and  when  the  wound  is  finally 
closed  the  scab  will  become  readily  detaclied. 
The  scab  is,  in  short,  nature’s  method  of  closing 
the  wound  to  prevent  the  entrance  of  disturbing 
elements  from  the  outside,  and  of  protecting 
the  part  till  the  breach  has  been  repaii’ed. 

Now  it  must  not  be  sup])osed  that  it  is  only 
in  exposed  wounds,  in  wounds  on  the  surface  of 
the  body,  that  such  methods  of  repair  are  found. 
Injuries  in  the  deep  parts  are  rej)aired  in  pre- 
cisely similar  ways.  Bone  is  repaired  in  a 
similar  way : the  new  tissue,  which  in  the  skin 
takes  on  the  resemblance  to  skin,  in  bone  comes 
in  time  to  resemble  bone,  knitting  its  broken 
ends  firmly  together.  Muscle  is  repaired  in  a 
similar  way,  so  also  is  nerve.  If  a divided 
nerve  be  accurately  united  the  new  tissue  formed 
at  the  place  of  union  will  in  time  take  on  the 
form  of  nerve  tissue,  and  the  function  of  the 
nerve  may  be  restored. 

The  General  Treatment  of  Wounds.— It 

will  be  clear  from  what  has  been  said  that  the 
treatment  of  wounds  will  vary  to  some  extent 
with  the  nature  of  the  wound.  While  that  is 
so,  there  are  certain  general  rules  to  be  followed 
with  any  or  every  wound.  Let  us  see  first  of 
all  what  these  are,  and  then  we  can  consider 
what  changes  are  required  to  meet  the  different 
kinds  of  wounds.  The  rules  are  these: — 

I.  Stop  bleeding. 

II.  Cleanse  the  wound  and  remove  all  dirt 
and  other  foreign  material. 

III.  Restore  the  parts,  as  nearly  as  possible, 
to  their  proper  positions,  diminishing 
gaping  as  much  as  possible. 

IV.  Secure  complete  rest  to  the  pait,  and 
protect  it  from  outside  influences,  but 
take  care  to  prevent  the  acciimulatioJi  on 
or  in  the  wound  of  any  discharge. 

I.  As  to  the  arrest  of  bleeding,  the  proper 
methods  of  doing  so  will  be  considered  later  in 
this  section.  A very  large  number  of  the  or- 
dinary wounds,  however,  give  little  troulfle  in 
this  respect.  It  is  only  when  an  artery  has 
been  cut,  or  a vein  of  some  size,  that  bleeding  is 
e mu^h  to  tax  the  resources  of  the  I 


layman.  Raising  the  part,  the  use  of  cold  water, 
pressing  on  the  wound  itself  with  a piece  of 
clean  lint,  will  usually  be  sutticient  to  stoj)  the 
welling  up  of  blood  from  the  ordinary  wound. 
One  thing  must  not  be  done  : cloth  after  cloth, 
handkerchief  after  handkerchief,  must  not  be 
piled  on  the  wound,  and  then  the  whole  j)art 
enveIo|)ed  in  some  antple  di'essing.  If  an  artery 
or  large  vein  has  been  wounded,  it  is  highly 
impi'obable  that  the  bleeding  will  thereby  be 
made  to  cease.  It  will  only  continue,  vnthout 
being  seen,  till  the  whole  mass  of  covering  has 
been  soaked  tlu’ough.  No  one  must  delude 
hiiuself  with  the  belief  that  bleeding  is  sto])ped 
hecav^e  it  is  kid.  This  is  akin  to  the  fatal 
policy  of  the  ostrich,  which  hides  its  head  in  the 
sand,  in  the  delusion  that  the  hunter  will  not 
see  it  because  it  does  not  see  him.  Nor  is  it 
advisable  to  pour  on  the  wound  substances  like 
friars’  balsam,  or  steel  drops,  or  other  dis- 
colouring and  sticky  substances  to  ai’rest  the 
bleeding.  No  attempt  should  be  made  to  bring 
the  surfaces  of  the  wound  together  or  to  dress 
it  till  bleeding  has  ceased.  Often  when  no  large 
vessel  is  wounded  there  is  a veiy  considerable 
flow  of  blood  from  the  fine  capillary  vessels, 
which  does  not  readily  step.  For  this  the  use 
of  an  iodine  lotion  is  recommended,  20  drops 
tincture  of  iodijie  in  an  ounce  of  warm  water, 
or,  roughly,  as  many  drojjs  of  the  tincture  in  a 
basin  of  warm  water  as  will  make  the  water  of 
a light  sherry  colour.  A sponge,  or,  preferably, 
a j3iece  of  clean  lint  wrung  out  of  this  lotion 
and  pressed  on  the  Avound  for  a minute  will 
usually  be  suflicient.  It  is  besides  a useful 
lotion  for  cleaning  the  wound. 

II.  The  cleaning  of  the  wound  and  the  arrest 
of  bleeding  will  often  go  together.  Even  though 
the  cleansing  of  the  wound  starts  the  bleeding 
afresh  for  a little,  it  must  be  done,  since  to  pei  mit 
a mass  of  blood  clot,  dirt,  &c.,  to  remain  in  and 
around  the  wound  is  only  to  encourage  decompo- 
sition and  the  ])roduction  of  a foul-smelling 
sore  and  to  delay  the  healing  {process.  But  the 
cleaning  process  should  not  be  roughly  done. 
A gentle  stream  of  water,  tepid  or  cold,  is  caused 
to  play  on  and  about  the  wound;  and  gradually 
clots  and  foreign  material  will  be  washed  away. 
Small  pieces  of  surgeon’s  lint  may  be  used,  well 
wetted,  gently  to  Avipe  the  wound,  ajid  assist  in 
the  removal  of  clots,  &c.  The  water  should  con- 
tain some  antiseptic  material,  if  it  is  at  hand, 
such  as  carbolic  acid,  1 ounce  to  2 ])ints  of 
Avater,  or  the  iodine  lotion  already  mentioned. 
When  the  Avound  and  surrounding  parts  are 
thoroughly  clean,  it  should  be  carefully  examined 
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to  see  that  no  foreign  material  larks  in  its  corners 
or  is  embedded  some\vhei-e  in  it.  As  already 
mentioned  a knowledge  of  what  caused  the 
wound  will  help  in  deteruiiniiig  whether  any 
s[)linter  of  material  is  likely  to  be  buried  in  it. 
If  so,  it  must  be  searched  for  and  removed, 
otherwise  sup[uiration  will  ensue,  and  the  wound 
will  I'efuse  to  close  till  it  has  been  removed. 

III.  The  restoration  of  separated  parts  to 
their  original  position  is  easily  accomplished  in 
clean-cut  wounds,  and  is  the  propei’  thing  to  do, 
since  it  promotes  their  speedy  union.  But  in 
torn  and  bruised  wounds  accurate  replacement 
is  needless,  since  some  of  the  ti.ssue  is  certain  to 
break  down  and  be  separated,  eitlier  in  pieces, 
which  are  called  sloughs,  or  in  tlie  form  of  dis- 
charge. Still  the  chance  of  their  reuniting 
should  be  taken  advantage  of,  though  not  to 
the  same  extent  as  in  the  clean-cut  wounds, 
and  care  must  be  taken  to  provide  for  the  escape 
of  any  discharge  or  separated  particles.  The 
surfaces  of  the  clean-cut  wound  are  brought 
together  either  by  strips  of  adhesive  plaster, 
by  sutures,  or  stitches.  It  must  not  be  forgot- 
ten, however,  that  the  edges,  the  surface,  of  the 
clean-cut  wound  may  be  brought  together  and 
the  deep  parts  may  gape.  Fluid  and  blood  may, 
therefore,  ooze  between  the  deep  parts  of  the 
wound,  separating  them  farther,  while  the  ex- 
ternal edges  are  uniting.  Thus  a collection  of 
matter  may  form-  in  the  depth  of  the  wound, 
bursting  o[>en  tlie  united  edges  sooner  or  later, 
anil  causing  jiain  and  swelling  before  that  occurs. 
In  every  clean-cut  wound  of  any  depth,  there- 
fore, surgeons  as  a rule  try  to  unite  the  divided 
surfaces  by  the  passing  of  sutures  or  stitches 
from  one  side  of  the  wound,  through  its  dejith, 
to  the  other  side,  and  further  aid  in  keeping  the 
parts  together  by  carefully-adjusted  pads  at  a 
little  distance  from  each  side  of  the  wound.  In 
shallow  wounds  strips  of  plaster  may  do  all  that 
is  necessary.  But  in  exposed  parts,  where  it  is 
desirable  to  have  as  little  scar  as  po.ssible,  as  on 
the  face,  even  shallow  wounds  are  stitched  to- 
gether. The  sutures  are  usually  of  silver  wire, 
or  of  catgut  or  silkworm  gut,  usually  soaked  in 
carbolized  oil,  appropriate  needles  being  em- 
ployed. In  shallow  wounds  black  silk  thread, 
well  waxed  with  bees’-wax,  introduced  by  fine 
sewing  needles — No.  9 — suit  excellently.  I he 
u.se  of  carbolized  catgut  or  silkworm  gut  is  now 
very  extensive  in  surgery,  because  it  does  not 
require  removal  after  the  wound  has  healed. 
The  part  buried  in  the  tissues  becomes  gradually 
softened  and  alisorbed,  and  the  external  ends 
then  drop  away.  The  ordinary  adhesive  strap- 


ping, or  lead  plaster,  is  in  common  use  for 
closing  a clean-cut  wound.  It  should  be  cut  in 
strips  of  about  a quarter  of  an  inch  in  breadth 
and  of  sivtiicient  length  to  extend  a considerable 
distance  on  each  side  of  the  wound  in  order  to 
have  a sufficient  surface  of  support.  The  plastei' 
is  wanned  all  over  its  surface  by  heating  before 
a fii'e  or  over  a g:is  flauie,  and  is  fixed  on  one 
side  of  the  wound.  Then  while  the  finger  and 
thumb  of  the  left  hand  keeji  the  edges  of  the 
wound  accurately  together,  the  light  hand 
cai’ries  the  strip  over  to  the  other  side.  The 
plaster  is  smoothed  down  close  over  the  skin 
and  held  for  a few  seconds  till  it  has  secured  a 
firm  hold.  If  the  wound  or  skin  be  wet,  the 
plaster  will  of  course  not  adhere  at  all.  A 
method  of  applying  the  strips  to  avoid  “cock- 
ling” is  shown  in  Fig.  3(56.  Two  strips  are  used, 


Fig.  366.— A Method  of  applying  Strips  of  Plaster  to  close  a Wound. 

cut  as  shown  in  the  figure;  one  is  ajqdied  on 
one  side  of  the  wound,  and  the  other  on  the 
other  side.  The  end  of  one  strip  is  then  passed 
through  the  slit  in  the  centre  of  the  other,  and 
then  an  even  pull  on  both  ends  accurately  closes 
the  wound.  The  strapping  should  never  com- 
jiletely  cover  the  wound.  Intervals  should  be 
left  between  each  strip,  and  the  corners  of  the 
wound  should  not  be  strapped,  that  an  opening 
may  be  left  for  the  escape  of  any  oozed  fluid. 

It  has  been  said  that  it  is  undesirable  to 
attenqit  to  close  bruised  or  lacerated  wounds, 
since  the  death  of  some  part  of  the  tissue  is 
almost  certain.  As  a rule,  that  is  to  say, 
sutures  or  strapjiing  are  not  employed  to  bring 
the  separated  surfaces  together,  though  parts 
are  replaced,  after  being  cleansed,  as  nearly  as 
possible  in  their  ])ro])er  positions.  In  the  case 
of  punctured  wounds,  however,  the  external 
opening  of  the  wound  is  ke]it  open,  instead  of 
its  union  l)eing  promoted,  in  order  to  ensui’e 
the  escajie  of  any  di.scharge  or  oozing  of  blood, 
&c.,  from  the  depth  of  the  wound.  It  is  not  till 
the  lapse  of  a few  days,  when  all  risk  has  passed 
away,  that  the  opening  is  allowed  to  close. 

IV.  The  protection  of  the  wound  from  dis- 
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turbances  of  various  kinds  is  one  of  the  chief 
means  of  jn’omoting  its  healing.  One  of  the 
most  important  ways  of  securing  this  is  by  rest, 
complete  rest  of  the  part  involved.  Suj)|)ose  a 
cut  extends  across  the  wrist,  notliing  could  be 
more  hurtful,  or  could  more  seriously  delay  heal- 
ing, than  the  use  of  the  haml  in  ;iny  occupation 
whatever.  Many  people  think  if  the  j)art  has 
had  some  dressing  applied  and  is  btindaged,  it 
should  be  sufficiently  supported,  and  that  they 
ought  to  be  able  to  go  about  their  ordinary 
duties.  If  it  does  not  unite  rapidly,  and  if  it 
shows  signs  of  inflammatory  action  along  the 
edges,  they  are  strongly  disposed  to  blame  the 
surgeon  for  not  having  applied  the  appropriate 
dressing,  ignoring  the  fact  that  they  are  not 
giving  the  opportunity  for  natural  recovery. 
If,  therefore,  any  part  of  the  hand  or  arm  has 
been  wounded,  it  should  be  carried  in  a sling. 
If  the  wound  is  near  a joint,  a splint  will 
probably  be  applied  to  prevent  motion  of  the 
joint.  In  every  wound  of  the  fingers,  of  any 
extent,  this  is  a necessity.  If  the  wound  is  on 
the  foot  or  leg  it  is  proper  for  the  patient  to 
rest  in  bed  or  on  a couch  for  one  or  two  days 
at  anyrate. 

Then  the  wound  needs  protection  from  irrita- 
tion of  its  surface,  from  atmospheric  influences, 
and  for  this  purpose  a dressing  is  applied.  It  is 
commonly  supposed  that  some  a]iplication  should 
be  placed  on  the  wound  to  promote  its  healing, 
or  something  to  “draw”  out  of  it  any  inflamma- 
tion that  may  arise.  Hence  the  use  by  the  public 
of  all  sorts  of  healing  ointments,  white  zinc  oint- 
ments, basilicon  ointment,  and  so  forth.  It  may 
be  taken  as  a general  rule  that  this  is  entirely 
erroneous.  Such  applications  are  entirely  dis- 
carded by  modern  sux'geons.  If  the  person  be 
in  a good  state  of  general  health,  the  natural 
repai’ative  power’s  of  the  body  are  perfectly 
sufficient  for  all  healing  pui’poses.  The  all-im- 
portant point  is  to  give  nature  a full  opjroi-tunity 
for  doing  her  own  work  by  keeping  the  wound 
clean.  The  applications  used  now  are  almost 
entirely  such  as  are  designed  to  accomplish  this 
purpose  by  })reventing  decomposition  occurring 
at  the  site  of  the  wound,  which  decomposition 
is  set  up  by  dirt  in  the  wound  or  bv  particles 
deposited  from  the  air,  as  explained  in  Section 
XIII.  p.  384.  Such  applications  ai’e  considered 
at  lengtli  in  Part  III.  Section  IX.  p.  910,  and 
are  called  antiseptics.  Antiseptic  solutions  are 
employed  to  wash  thew’ound,  and  the  commonest 
in  use  are  the  carbolic  acid  lotion,  1 part  in  40 
of  water  (p.  910),  or  the  lotion  of  sulpho-carbolate 
of  zinc  (p.  911),  or  the  lotion  of  boracic  acid  (p. 


911) ,  or  permanganate  of  potash  solution  (p. 

912) ,  or  a weak  jrerchloride  of  mercui-y  solution 
(1  in  5000,  p.  912),  or  the  iodine  solution  men- 
tioned above.  If  the  dressing  is  soaked  in  any 
material  it  should  be  one  of  these.  But  a per- 
fectly dry  dressing  is  the  simplest,  and  is  often 
to  be  jrreferi’ed,  and  ought  neai’ly  always  to  be 
so  in  the  case  of  clean-cut  Avounds.  At  the 
same  time  the  dressing  should  be  of  such  a 
nature,  and  should  be  so  applied,  that  it  will  not 
cause  any  discharge  to  be  retained,  but  will 
permit  it  to  escape  or  will  absorb  it— lick  it  up. 
For  such  a pur’pose  nothing  is  better  than  the 
absorberrt  wool  or  gauze  now  obtainable  froirr 
every  druggist.  Such  gauze  is  now  obtainable 
impregnated  with  corrosive  sublimate,  or  bor  acic 
acid,  or  eucalyptus,  or  other  antiseptic.  For 
dorrrestic  and  popular  use  rrothing  could  be 
better  than  this;  a layer- — dr’y — would  simply 
be  applied  overtire  wound  and  would  be  secur'ed 
by  a roller  or  triangular  bandage.  An  excellent 
oily  applicatiorr  is  made  with  3 parts  of  olive-oil 
and  1 part  of  terebene.  A piece  of  lint  is  soaked 
in  this  and  placed  over  the  Avound  and  is  therr 
covered  Avith  a dry  piece  of  lint  or  a layer  of 
absorbent  cotton,  the  whole  being  secured  by  a 
bandage.  Simple  water  dressings  are  seldonr 
desirable,  sitrce  they  promote  decomposition, 
arrd  the  Avound  thus  becomes  foul-smelling. 

It  renrains  to  be  added  that  sur-georrs  iroAV 
always  provide  for  the  escape  of  dischar-ge  fr-orn 
a wourrd,  and  take  care  not  to  apply  dressing  iir 
a \A-ay  to  preverrt  the  escape  of  any  matter  that 
may  form.  Irr  the  case  of  deep  Avourrds  a ]rrece 
of  flue  iirdia-rubber  tubing  is  passed  into  the 
Avound,  so  that  its  one  end  is  at  the  very  bottom 
of  the  Avound  and  the  other  errd  pr'ojecting. 
This  provides  an  escape  for  any  matter  or  fluid 
that  Avould  otherwise  accumulate.  As  the 
wound  heals  from  beloAv,  the  tube  is  made 
shorter  ami  shorter’,  till  it  may  finally  be  re- 
moved altogether. 

The  Redressing  of  Wounds.  — After  a 
AA’ouud  has  once  beerr  properly  cleansed  and 
dressed  it  is  well  to  leaA'e  it  undisturbed  for 
severaldays,undoingthedi’essingevery  day  being 
only  a cause  of  irritation,  excejrt  in  special  cases. 
If  the  wound  has  been  clean  cut  and  is  likely  to 
heal  readily,  it  should  not  be  disturbed  for  four  or 
even  six  days.  If  the  parts,  however,  have  been 
bruised  or  torn, ear-lierredressiirgAvill  be  necessar-y 
for  the  removal  of  matter  and  any  sejrar-ated 
parts  of  the  tissue.  Probably  every  second  day 
will  be  sufficierrt,  though  more  fr-equent  redress- 
ing is  necessary  when  there  is-  much  dischar-ge. 
Each  case,  hoAvever,  must  be  judged  by  itself, 
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the  rule  being  that  so  long  as  the  })art  is  com- 
fortable, and  pain,  or  heat,  or  throbbing  is  not 
arising,  it  may  be  left  alone.  When  the  wound 
has  been  stitched,  a few  of  the  stitches  are 
removed  on  the  third  day,  otliers  perhaps  a day 
later,  and  so  on.  In  undoing  the  dressimi^.  no 
roughness  should  be  allowed.  If  tlie  dressino- 

O 

adheres,  it  is  to  be  softened  by  a stream  of 
water,  carbolized  or  iodine  water,  and  the  lint 
or  cotton  soaked  till  it  sli})S  off  of  itself.  A 
fresh  dressing  should  be  already  prepared,  and 
after  the  wound  has  been  well  bathed  with  the 
antiseptic  solution,  reapplied. 

Subject  to  the  above  explanations  regarding 
the  general  treatment  of  wounds,  we  may  now 
give  brief  directions  for  the  treatment  of  each 
of  the  varieties  of  wounds  mentioned. 

The  Treatment  of  Incised  or  Clean-eut 
Wounds. — Having  stopped  the  bleeding  by 
raising  the  part,  by  using  cold  water,  by  tirm 
pressure  for  a minute  or  two  with  a small  piece 
of  dry  lint,  or  lint  soaked  in  cold  Avater,  or  in 
water  tinged  to  a light  sherry  colour  with  tiuc- 
tiu’e  of  iodine,  or  by  some  of  the  other  methods 
noted  in  detail  on  subsequent  pages  for  cases 
of  serious  bleeding,  the  person  must  proceed 
thoroughly  to  clean  out  the  wound,  removing 
all  clots  of  blood,  all  dirt,  fragments  of  hair,  or 
other  foreign  matter.  This  is  to  be  done  by  a 
gentle  stream  of  cold  water,  or  carbolic  acid 
lotion,  or  the  iodine  water  already  spoken  of. 
The  cut  sui’faces  must  then  be  brought  carefully 
and  accurately  together  and  held  so  by  strij^s 
of  adhesive  plaster,  stitches  being  preferable  if 
anyone  competent  to  insert  them  be  present. 
A di-y  piece  of  lint  or  absorbent  cotton,  or  lint 
soaked  in  the  oil  and  terebene  mixture  (p.  971), 
is  laid  over  it,  then  another  hu’ger  piece  ])laced 
above  it,  and  the  whole  secured  with  a roller  or 
triangular  bandage.  If  the  wound  be  on  the 
arm  or  hand,  the  limb  is  secured  by  a broad 
sling  (p.  962).  In  the  case  of  a finger  or  a wound 
near  a joint  a splint  should  be  apjdied.  A ]>iece 
of  thick  cardboard,  cut  of  a suitable  size,  cov- 
ered with  a layer  of  absorbent  cotton,  will  suit, 
and  it  is  secured  by  the  bandage.  The  patient 
should  rest  if  tlie  wound  is  at  all  severe.  lie- 
dressing  is  not  to  done  for  four  or  six  days,  and 
subsequently  every  second  or  third  day  if  need- 
ful. In  the  event  of  much  pain,  swelling,  &c., 
arising,  it  may  be  advisable  to  remove  the 
dressi))gs,  and  if  the  wound  seems  much  in- 
flamed,  cold  or  iced  water  cloths  should  be  ap- 
plied for  ten  minutes  or  so  at  a time  at  intervals 
of  an  hour  or  two  till  the  pain  and  swelling  are 


I relieved.  If  the  bulging  of  the  wound  seems 
to  indicate  any  fluid  retained  within  it,  a strip 
of  plaster  should  be  removed  to  permit  of  its 
escape.  The  gentle  insertion  of  a fine  probe  at 
j one  corner  of  the  wound  will  permit  of  the 
escape  of  such  fluid;  a blunt-pointed  knitting- 
needle,  previously  cleaned  by  being  dipped  in 
boiling  water,  would  suit.  The  dressings  would 
then  be  reapplied  lightly. 

The  Treatment  of  Punctured  Wounds. 
— These  wounds  are  to  be  treated  as  detailed 
above  for  clean-cut  wounds,,  with  one  notable 
exception  — the  lips  of  the  wound  must  not  he 
closed,  hut  kept  open.  It  is  so  difficult  to  ensure 
the  thorough  cleansing  of  such  a wound  that 
provision  must  be  made  for  the  escape  of  fluid 
or  matter  from  the  bottom  of  the  wound.  The 
lips  of  the  wound  are,  therefore,  to  be  kept 
slightly  apart  by  the  insertion  of  a very  small 
piece  of  absorbent  cotton  or  lint.  If  in  two  or 
tlu'ee  days  there  is  no  sign  of  any  fluid,  the 
wound  is  then  allowed  to  close. 

The  Treatment  of  Bruised  and  Lacerated 
Wounds. — In  these  cases  bleeding  being  ar- 
rested, and  in  such  cases  bleeding  is  compai’a- 
tively  slight,  the  wound  must  be  very  effectively 
cleansed.  If  this  is  necessary  in  clean-cut 
wounds,  it  is  more  necessary  here,  where  death 
of  tissue  and  decomposition  are  almost  certain 
to  occur.  No  attempt  is  to  be  made,  however, 
to  close  the  wound  by  strapping  or  similar 
method.  If  pieces  of  the  tissue  have  been  torn 
or  pressed  out  of  position,  without  being  wholly 
separated  from  the  body,  they  are  to  be  gently 
replaced,  care  being  taken  that  they  and  the 
parts  to  which  they  are  i-estored  are  perfectly 
free  from  foreign  particles.  The  cleaning  should, 
in  such  cases,  be  done  with  the  iodine  water  or 
other  antiseptic.  A layer  of  lint  or  absorbent 
cotton,  soaked  in  the  antiseptic,  is  then  jdaced 
over  the  wound,  and  covered  with  a piece  of 
oiled  silk  to  prevent  the  dressing  becoming  dry. 
If  the  terebene  and  oil  dressing  is  used,  it 
should  be  covered  with  a layer  of  absorbent 
cotton,  no  oiled  silk  being  necessary.  A lightly- 
applied  bandage  then  secures  the  whole.  The 
part  must  be  kept  absolutely  at  rest.  Probably 
in  two  days  redressing  will  be  necessary,  and  if 
tliere  is  much  destruction  of  parts,  more  fre- 
quently. 

The  Treatment  of  Wounds  of  the  Head. 

— Very  s|)ecial  care  requires  to  be  bestowed  on 
all  injuries  to  the  scalp,  the  risks  of  inflamma- 
tion, suppuration,  and  erysipelas  are  so  great. 
Here,  if  anywhere,  there  is  no  safety  except 
in  the  strictest  possible  cleanliness.  Even  the 


Wounds  and  Bruises.] 


THE  TREATMENT  OF  HEAD  WOUNDS. 


973 


coolest  person  is  apt  to  lose  his  equaiiiinity  at 
the  sight  of  a mass  of  hair  matted  together  by 
clotted  blood,  from  under  the  edge  of  which  a 
red  stream  trickles,  and  is  likely  to  think  that 
the  best  thing  to  do  is  to  cover  the  whole  thing 
up  out  of  sight,  and  leave  it  to  providence.  This 
is  just  the  course  that  must  never  be  adopted. 
The  masses  of  hair  must  be  (piickly  paided,  till 
the  whole  e.xtent  of  the  wound  is  clearly  shown. 
If  the  bleetling  be  little,  the  person  should  pro- 
ceed at  once,  by  means  of  cold  water  and  pieces 
of  clean  lint  or  cotton,  to  remove  all  particles  of 
congealed  blood,  not  over  the  wound  only  but 
from  every  jiart  of  the  scalp.  This  must  be 
done  thoroughly  once  for  all,  and  the  person 
must  not  desist  till  the  hair  is  completely 
cleaned,  disentangled,  and  then  dried.  Then 
for  an  inch  or  so  all  round  the  wound  the  hair 
should  be  removed  quite  close  to  the  scalp  by  a 
pair  of  sharp  dean  scissors.  The  wound  itself 
must  be  carefully  cleaned  by  a stream  of  cold 
or  prefei’ably  iodine  water.  If  blood  is  still 
oozing  from  it,  a pad  of  lint  wrung  out  of  the 
water  is  to  be  firmly  pressed  upon  it  for  a 
minute  or  two.  If  the  blood  be  welling  out  of 
the  wound,  the  time  necessary  to  complete  the 
cleansing  process  is  too  long,  and  the  bleeding 
must  be  arrested  at  once.  It  will  be  well  there- 
fore to  clear  a space  at  once  round  the  wouiul 
with  the  scissors  to  enable  one  to  get  at  it 
thoroughly.  But  this  is  not  to  be  done  by  slash- 
ing, haphazard  snips,  needlessly  cutting  away 
large  masses  of  hair.  When  the  wound  has  been 
efiPectually  got  at,  a pad  of  lint  wrung  out  of 
cold  water  or  iodine  water  is  pressed  firmly 
into  the  wound,  and  if  an  assistant  be  at  hand 
he  will  hold  it  so,  while  the  per.son  taking  charge 
proceeds  to  disentangle  the  hair  and  clear  away 
clots  and  foreign  material.  When  all  tliis  has 
been  done  the  wound  is  to  be  closed  and  dress- 
ing  applied.  All  clean-cut  wounds  should  be 
closed  as  accurately  as  possible.  It  is  not  easy 
to  do  this  with  plaster,  because  of  the  difficulty 
of  it  securing  a hold  on  the  hairy  scalp.  A 
surgeon  might  or  might  not  use  sutures,  but 
certainly  no  iniskilled  per.son  ought  to.  The 
person  will  do  what  he  can  by  means  of  plaster 
strips,  and  perhaps  by  aid  of  the  |n'essure  of 
small  pads  of  lint  on  each  side  of  the  wound,  to 
bring  its  lips  together.  He  should  apply  a 
dressing  of  lint  soaked  in  some  of  the  anti- 
se])tics  named,  but  preferably  tereliene  and  oil 
or  carbolic  acid  oil,  covering  lint  soaked  in  any 
watery  solution  with  oiled  silk,  but  the  oily 
preparation  with  a dry  layer  of  lint  or  absorbent 
cotton,  and  then  fix  all  with  a suitable  bandage 


! (see  j).  9C0).  If  the  wound  be  bruised  or  torn, 
no  attempt  will  be  made  to  close  it,  the  anti- 
se])tic  dressings  will  be  applied,  and  redressing 
pi-actised  as  often  jis  necessary  to  keej>  the 
wound  perfectly  clean  and  free  from  smell. 
At  one  time  it  was  not  uncommon  to  ])our  on 
the  wound  friars’  balsam,  or  other  sticky  sub- 
stance, to  seal  it  uj>  and  lielj)  to  arrest  bleeding. 
This  is  only  too  apt  to  cause  the  retention  of 
discharge  and  dirty  material,  and  is  not  at  all 
I advisable. 

I 

j The  treatment  of  wounds  has  been  entered 
I into  in  some  detail.  This  has  been  done,  it  is 
needful  to  say,  not  to  enable  anyone  to  do  with- 
out the  aid  of  a surgeon  in  more  than  the  class 
! of  very  slight  wounds  which  most  people  re- 
gard as  too  trivial  to  require  such  aid.  For 
anyone  who  is  within  reach  of  such  skilled 
: help,  and  yet  attempts  to  treat  a wound  of  any 
severity,  commits  what  is  really  a grave  error. 
It  is  much  Aviser,  and  in  the  end  much  more 
' economical,  to  get  immediately  competent  as- 
I sistance,  when  it  is  at  hand,  than  to  be  com- 
I pelled,  after  some  time  and  when  the  wound 
has  failed  to  heal,  to  resort  to  a surgeon,  when 
I the  simj)le  healthy  wound  has  been  converted 
I by  some  excusable  error  or  some  circumstance 
! that  an  unskilled  j)erson  could  hardly  be  ex- 
pected to  notice,  into  an  unhealthy  sore,  in- 
; flamed  by  irritation  and  ulcerous  by  decompo- 
sition. But  the  author  is  compelled  to  have 
; regard  to  the  fact  that  this  book  will  be  in  the 
; hands  of  very  many  who  are  remote  from 
j medical  aid,  to  whom  from  geographical  or 
other  circumstances  any  skilleil  help  is  simply 
unobtainable,  and  who  must  either  attempt  to 
treat  such  injuries  as  they  best  can  or  let  them 
j alone  to  “go  to  the  bad”  or  to  get  well,  as  cir- 
! cumstances  or  fortune  may  detennine.  It  is 
I ridiculous  to  say  that  it  is  useless  to  attempt  to 
I lessen  the  hardships  which  such  j:)ersons  are 
[ constantly  called  ujton  to  endure.  If  it  is 
almost  univei’sally  admitted,  as  it  now  is,  to  be 
j proper  to  teach  the  principles  of  first  aid  to  the 
injured  to  those  who  live  in  the  midst  of  large 
i communities,  where  surgeons  are  to  be  found 
on  evei'y  hand,  it  ought  to  be  even  more  readily 
admitted  to  be  desirable  to  place  even  more  ex- 
tended infoi'ination  within  the  reach  of  those 
isolated  from  all  such  resources.  Therefore  the 
authc'r  lias  considered  his  work  would  not  be 
properly  done,  unless  he  stated  as  clearly  and 
simply  as  he  could  the  broad  general  principles 
which  all  surgeons  accepted  as  the  basis  of  their 
practice,  and  leave  these  to  be  applied  to  each 
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particular  case  as  the  common  sense  of  the  in- 
dividual, guided  by  them,  should  determine. 

The  Treatment  of  Bruises.— The  term 
bruise  or  coutusiou  (Latin  contundo — con,  and 
tundo,  I beat)  is  restricted  to  such  injuries  as 
are  produced  by  severe  pressure,  or  by  a blow 
from  a blunt  instrument,  or  by  a fall  on  a hard 
substance,  when  the  skin  is  not  broken,  or  | 
only  very  slightly  broken,  as  when  an  abrasion  ! 
has  been  caused,  that  is,  when  the  scarf-skin  ‘ 
has  been  removed  and  the  sensitive  bleediucr 
true  skill  uncovered.  Bruises  may  be  of  all 
degrees  of  severity,  from  that  caused  by  a pinch 
where  only  the  skin  is  squeezed  shai-ply,  to 
that  which  extends  into  the  layers  of  fat  beneath 
the  skin,  causing  rupture  of  many  small  vessels 
and  injury  to  other  deep  parts,  and  to  that 
degree  in  which  the  whole  tissues  of  the  part  may 
be  reduced  almost  to  pulp.  Large  vessels  may 
be  ruptured  and  extensive  bleeding  occur,  lead- 
ing even  to  the  jiroducing  of  pulsating  blood 
tumours,  forming  a false  or  diffuse  aneurism 
(see  p.  244).  The  important  jioint  between  a 
bruise  only  and  a bruised  wound  is  that  the 
former  is  covered  by  skin  which  protects  the 
injured  tissues  from  external  influences,  and  es- 
pecially from  the  attack  of  atmosjiheric  agencies, 
leading  to  decomposition  and  suppuration,  while 
the  latter  is  open  to  all  such  unfavourable  in- 
fluences. Of  so  much  significance  is  the  protec- 
tion afforded  by  the  unwounded  skin  that  very 
seriousand  extensive  bruisingof  ])arts  may  occur, 
may  produce  much  swelling,  inflammation,  and 
pain,  and  yet  recovery  occur  without  the  slightest 
formation  of  matter  or  apparent  loss  of  tissue. 
It  will  be  evident,  then,  that  any  method  of 
treating  a bruise  which  breaks  through  the 
protective  covering  of  the  skin  will  be  highly 
improper.  Nothing  could  well  be  raoi'e  inju- 
dicious than  the  u.se  of  leeches  or  the  lancet  to 
reduce  the  swelling  by  removal  of  the  effused 
blood,  since  thereby  a way  would  be  opened  for 
the  entrance  into  the  injured  tissues  of  the 
agents  of  putrefaction.  Yet  leeches  used  to  be, 
and  in  some  cla.sses  of  society  are  yet,  the  resort 
for  such  a bruise  as  that  which  produces  a 
black  eye.  Besides  the  error  already  noted 
which  such  treatment  commits,  there  is  another. 
A leech  does  liot  remove  blood  already  poured 
out  from  the  vessels  and  diffused  among  the 
soft  parts,  but  it  opens  other  blood-vessels  and  j 
removes  fresh  blood.  The  purpose  of  their  j 
application  is  not  served,  and  the  wound  they  ^ 
cause  adds  an  altogether  unnecessary  element  J 
of  risk.  I 

The  first  signs  of  a bruise  are  redne.ss,  swel-  ! 


ling,  and  discoloration.  They  are  all  due  to 
the  injury  done  to  the  soft  parts,  and  sj)ecially 
to  the  blood-vessels.  The  swelling  and  dis- 
coloration which  follow  are  caused  by  the  blood 
poured  out  of  the  damaged  blood-vessels,  and 
to  the  outflow  of  serum  Horn  the  blood  and 
other  elements  of  blood  for  the  repair  of  the 
damage.  The  discoloration  is  produced  eiitirely 
by  the  effused  blood.  It  may  occur  within  an 
hour  or  two  of  the  injury,  if  it  is  the  surface 
blood-vessels  that  are  injured,  or  not  for  a day 
or  two  if  deeper  })arts  are  injured,  while  the 
skin  has  escaped.  Thus  it  may  not  aj>pear  for 
twenty-four  hours,  if  the  tissue  lying  imme- 
diately beneath  the  skin  is  damaged,  and  will 
not  aj)]3ear  on  the  surface  for  some  days  if  the 
injury  has  damaged  dee])er  parts,  muscles  and 
the  tissues  between  them.  In  the  latter  case 
the  discoloration  very  frequently  aj^pears  at  a 
considerable  distance  from  the  seat  of  injury, 
because  the  esca])ed  blood  has  gravitated  down- 
wards from  the  injured  ]iart. 

The  technical  term  applied  to  this  poured-out 
blood  is  ecchymosis,  or  extravasated  blood. 
Ecchymosis  is  derived  from  the  Greek  ekcky- 
mdsis,  from  ek,  out,  and  c/ieo,  I ])our,  and  the 
word  extravasated  is  Latin,  from  extra,  out- 
side of,  and  vasa,  the  vessels. 

The  discoloration  resulting  from  a bruise  is 
at  first  dark-purplish,  and  its  margin  is  well 
marked.  In  two  or  three  days  the  margin  is 
spread  and  less  defined,  and  the  colour  is  more 
violet  in  tinge.  About  the  fifth  day  it  is  green, 
in  a day  or  two  more  yellow,  and  in  one  or  two 
more  days  it  has  disappeared.  The  margins 
show  these  changes  sooner  than  the  centre, 
so  that  while  the  chief  ]>art  of  the  discolora- 
tion is  still  dark  in  colour,  bluish  or  green, 
the  margins  are  greenish -yellow  or  yellow, 
and  an  irregular  mottled  appearance  results 
when  the  blood  has  been  irregularly  distri- 
buted in  the  tissues.  These  changes  of  colour 
are  due  to  changes  going  on  in  the  effused 
blood,  part  of  the  blood  being  quickly  ab- 
sorbed by  the  lymphatic  vessels  (see  p.  200) 
and  passed  back  into  the  circulation,  and  un- 
dergoing also  a bleaching  process,  as  it  were, 
while  it  lies  among  the  tissues.  As  the  blood 
and  other  fluid  are  absorbed  the  swelling  gra- 
dually diminishes,  and  by  the  time  the  col- 
our has  become  yellow  it  has  almost  disap- 
peared. The  repair  of  the  parts  damaged  by 
a bruise  is  practically  identical  with  the  jwocess 
of  repair  already  described  as  going  on  when 
a wound  heals  by  first  intention.  Of  course  the 
result  of  a bruise  may  be  such  destruction  of 
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tissue  that  a collection  of  matter  results,  which 
would  require  removal  by  an  incision;  iind 
again  in  persons  of  dej)ressed  health  a bruise 
might  end  in  an  abscess,  sloughing  of  the  skin, 
and  so  on,  which  in  a vigorous  healthy  person 
would  have  healed  without  trouble. 

A considenible  amount  of  pain,  and  some 
degree  of  inflammation  ami  throbbing,  attend  a 
bruise.  The  degree  of  p;iin  will  largely  depend 
on  the  amount  of  swelling,  implying  more  or 
less  pressure  on  nerves  and  other  sensitive 
structures,  but  the  intlamniation  usually  soon 
subsides. 

The  T reatment  of  Bruises. — Reasoning  from 
what  has  been  said  there  are  two  plain  indica- 
tions of  what  should  be  the  aims  of  treatment. 
First,  the  swelling  and  discoloi’ation  being  the 
result  of  the  breach  of  blood-vessels  in  or  be- 
neath the  skin  and  the  escape  of  blood,  the 
immediate  thing  to  do  is  to  stop  the  bleeding; 
and  if  that  can  be  done  speedily  the  swelling 
and  discoloration  will  be  all  the  less.  Second, 
after  all  bleeding  has  ceased,  the  swelling  and 
discoloration  gradually  disaj^pear  by  the  re- 
moval of  the  poured-out  material  by  the  agency 
of  the  lymphatic  and  other  ves.sels.  Any  means 
that  will  stimulate  the  vessels  to  this  work  will 
shorten  the  process. 

First,  then,  wdiat  will  arrest  the  bleeding? 
Cold  applications. 

Second,  then,  what  will  stimulate  absorption? 
Hot  applications. 

Immediately  a blow  or  fall  has  been  sustained, 
likely  to  lead  to  swelling,  &c.,  resort  should  be 
had  to  cold  water.  The  part  should  be  dili- 
gently bathed,  the  sponge  or  cloth  soaked  in 
cold  water  being  laid  on,  only  for  an  instant, 
and  then  renewed,  to  maintain  the  cold.  The 
part  affected  should  meanwliile  be  held  high, 
not  allowed  to  hang.  No  delay  should  be  al- 
lowed to  occur  till  one  learns  whether  swelliii'T 

O 

is  going  to  take  place  or  not.  In  very  many 
cases  the  swelling  may  be  almost  prevented  if 
the  cold  water  be  instantly  applied,  and  the 
more  surely  will  this  be  the  case  the  more  the 
injury  is  on  the  surface,  where  the  cold  can  act 
quickly,  the  less  surely  the  more  deeji-seated  it 
is.  Such  applications  also  greatly  relieve  the 
pain  and  diminish  the  chance  of  subsequent  in- 
flammation. 

In  households  where  cold  water  is  always  at 
hand,  a very  great  amount  of  needless  pain  and 
disfigurement  would  be  saved  children  if  mothers 
and  niu'ses  would  instantly  rush  to  the  cold 
water,  and  not  waste  time  condoling  and  sym- 
pathizing with  and  kissing  the  unfortunate 


child.  The  cold  should  not  be  continuously 
applied  for  a long  time.  A few  minutes  are  all 
that  is  necessary,  and  then  after  a few  minutes’ 
interval  another  two  or  three  minutes’  ajijdica- 
tion.  All  other  jjopular  apjdications,  a coin, 
a piece  of  raw  beef,  derive  any  value  they  pos- 
sess— which  is  slight  at  the  best — from  their 
being  cold.  Some  astringent  lotions  are  useful, 
when  ajiplied  immediately,  in  diminishing  the 
escape  of  blood.  The  arnica  lotion  is  one 
specially  in  popular  favour,  Imt  it  should  not 
be  employed  if  the  skin  is  at  all  broken;  and 
another  which  seems  to  be  much  more  useful  is 
the  extract  of  witch-hazel,  or  hazeline,  and 
which  is  sold  in  America  as  Pond’s  extract. 

After  measures  have  been  taken  to  aiTest 
the  bleeding,  the  bruised  part  should  be  kej)t 
at  absolute  rest  for  a time,  and  nothing  further 
done  for  some  hours  at  anyrate  to  remove  any 
swelling  that  may  have  occurred.  Specially  if 
the  bruised  part  be  in  the  neiglibourhood  of  a 
joint  must  absolute  rest  be  insisted  on,  not  for 
an  hour  or  two,  but  till  all  swelling,  pain,  and 
tenderness  have  passed  awa}'.  The  attempt  to 
use  the  part  earlier  than  that  will  certainly  be 
followed  by  an  increase  of  the  swelling. 

After  tlie  lapse  of  some  hours  one  may  en- 
deavour to  hasten  the  diminution  of  the  swel- 
ling. For  this  warm  aj)plications  are  best, 
gentle  bathing  of  die  part  with  warm  water 
being  the  simplest ; and  if  this  be  rejieated  at 
short  intervals  a speedy  restoration  to  the 
natural  appearance  may  be  exjiected.  Any 
increase  of  swelling  or  pain  would  be  an  indica- 
tion for  stopping  it  and  resorting  rather  to 
cold.  Rubbing  the  part  with  one  kind  of 
stimulating  lotion  or  another  is  frequent,  but 
of  somewhat  doubtful  value.  Probably  of  much 
greater  value  would  be  gently  but  firmly  strok- 
ing and  manipulating  the  jiart  in  the  manner 
described  under  Massage  (p.  772),  but  such 
stroking  and  manipulation  ought  never  to  be 
so  performed  as  to  excite  ]iain  or  renew  in- 
flammation. 

The  employment  of  such  measures,  the  im- 
mediate use  of  cold,  and  the  use  later  of  warm 
bathing,  is  the  ajijiropriate  means  of  dealing 
with  a black  eye;  and  the  same  methods  should 
be  enqiloyed  for  a strain  or  sprain  of  ankle, 
wrist,  &c.,  combined  with  perfect  rest  in  a 
raised  position. 

A caution  is  necessary.  Where  a bruise  is 
very  extensive  and  severe,  cold  must  be  applied 
with  great  caution  and  judgment  lest  the  tissues, 
already  much  damaged,  have  their  vitality  still 
further  lowered.  Many  very  extensive  bruises 
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imclergo  repair  with  wouderful  completeness, 
if  the  skin  be  not  wounded  anywhere.  Pro- 
bably in  extensive  bruises  the  only  assistance 
an  unskilled  pei'son  could  render  would  be 
to  have  the  person  placed  comfortably  in  bed, 
the  bruised  ])art  being  most  carefully  handled 
and  supported  equally  on  all  sides.  If  the 
person  has  to  be  carried  for  some  distance,  the 
care  with  which  this  is  done  very  often  deter- 
mines the  issue,  favourable  or  otherwise. 

THE  ARREST  OF  BLEEDING. 

The  Distinetion  between  Bleeding-  from 
an  Artery,  a Vein,  and  Capillary  Vessels.— 
The  distinction  here  indicated  is  one  between 
the  kinds  of  vessels  from  which  the  blood  is 
escaping;  and  if  reference  is  made  to  pp.  225, 
226,  the  differences  will  be  made  plain.  The 
capillaries  are  exceedingly  tine  vessels,  too 
minute  to  be  made  out  without  the  aid  of  a 
microscope.  The  arteries  are  of  a great  variety 
of  size  in  ci’oss  section,  but  are  thick- walled 
resisting  tubes,  the  smaller  ones  markedly 
contractile,  the  larger  ones  specially  elastic. 
The  larger  ones  remain  open  when  they  are  cut 
across.  The  veins  on  the  other  hand  are  thin- 
walled,  collapsing  when  emjjty,  but  as  readily 
widening  out  to  a large  size  when  filled  witli 
blood.  The  arteries,  consequently,  will  resist 
closing  by  pressure  to  a considerable  extent, 
while  the  veins  will  be  easily  closed  thei’eby, 
and  the  capillaries  are  quite  readily  compi’essed. 
The  fiow  of  blood  wall  be  quite  easily  stopped 
by  comparatively  little  pressure  in  veins  and 
capillaries,  while  that  in  arteries  will  persist 
despite  a considerable  amount,  specially  when 
they  are  deep-seated  and  protected  by  sur- 
rounding muscles  and  other  soft  parts.  From 
capillaries,  and  also  the  more  minute  arteries 
and  vein.s,  the  blood  will  ooze  out,  though  when 
the  wound  occupies  a large  area  much  may  be 
lost  in  a comparatively  brief  period.  A wounded 
artery  may  be  distinguished  from  a wounded 
vein,  when  both  are  of  a larger  size,  by  the 
manner  in  which  the  blood  flows,  and  its  ap- 
pearance. From  a wounded  artery  the  blood 
will  issue  in  jerks  or  spurts,  corresponding  to 
the  strokes  of  the  heart,  while  from  the  vein  it 
will  pour  in  a steady  stream.  The  blood  from 
an  artery  is  of  a brighter,  more  scarlet  hue 
than  from  a vein,  from  which  it  is  darker  or 
more  purplish  in  colour.  Another  point  it  is 
of  importance  to  notice.  From  both  sides  of  a 
wounded  vein  the  blood  escapes,  but  more  par- 
ticularly from  the  end  nearer  the  extremity  of 
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' the  body,  the  end  farther  from  the  heart,  while 
from  a wounded  artery  the  blood  esca])es  only 
from  the  side  nearer  the  heart.  For  the  blood 
in  an  artery  is  flowing  from  the  centre  of  the 
body  to  the  extremities,  while  it  is  being  re- 
turned in  the  vein  from  the  extremities  to  the 
heart.  It  is  often  of  importance  to  observe 
these  distinctions,  because,  in  the  event  of  pres- 
sure by  a pad  or  a bandage  being  necessary  to 
stop  the  flow,  it  is  clear  that  in  the  case  of  an 
artery  it  should  be  applied  on  the  side  of  the 
wound  nearer  the  heart,  while  in  the  case  of  a 
wounded  vein  the  opposite  course  will  arrest  the 
chief  bleeding,  or  hseniorrhage,  as  it  is  called, 
from  the  Greek  Raima,  blood,  and  rhegnymi,  to 
burst. 

Bleeding  is  arrested  naturally  by  the  sealing 
up  of  the  wounded  vessels  by  the  clotting  of 
the  blood  at  the  mouths  of  the  vessels,  round 
about  and  over  them,  and  withiii  them  uj)  to 
the  level  of  their  first  branches.  Besides,  there 
is  poured  out  of  the  wound  a coagulable 
mato'ial  or  lymph,  further  sealing  them,  and 
subsequent  changes  take  place,  similar  to  those 
for  the  repair  of  a wound,  by  which  they  are 
effectually  closed.  As  part  of  the  process  of 
repail’,  the  vessels  are  jiermanently  closed  by 
the  formation  of  connective  tissue,  such  as  takes 
place  in  a wound,  so  that  after  a time  nothing 
is  left  of  the  jiart  of  the  vessel  where  the  wound 
occurred  but  a fibrous  cord,  this  change  taking 
place  in  the  whole  length  of  the  vessel  up  to  its 
first  branch  beyond  the  seat  of  injury.  Before 
such  changes  have  had  time  to  occur  a renewal 
of  the  bleeding  may  take  jilace  by  extra  pi’es- 
sure  in  tlie  vessels,  causing  the  sealing  to  give 
way  and  displacing  the  clots,  or  by  rough 
handling;  and  in  the  case  of  large  vessels  it 
may  occur  several  days  after  the  injury.  In 
such  cases  it  is  called  secondary  haemorrhage. 
An  important  element  in  the  natural  closing  of 
a vessel  is  the  elasticity  of  its  walls,  which, 
when  it  has  been  comj)letely  divided,  leads  it 
to  retract  within  the  wound,  when  its  mouth  is 
closed  by  the  j)ressure  of  surrounding  tissues. 
There  is,  consequently,  less  bleeding  as  a rule 
from  an  artery  completely  divided  than  from 
one  only  wounded,  since  in  the  latter  case  the 
artery  is  unable  to  retract. 

The  Methods  of  Stopping  Bleeding.— 
The  various  means  of  arresting  luemorrhage 
are  as  follows : 

Ihiising  the  Part; 

The  Application  of  Cold; 

The  Application  of  Pressure; 

The  Use  of  Astringent  Substances  or  Styptics. 
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How  does  raising  tlie  part  help  to  stop  bleed- 
ing? Suppose  blood  is  flowing  from  a wound 
in  the  wrist.  It  is  plain  that  if  the  arm  be 
allowed  to  hang,  a plentiful  supply  of  blood 
will  readily  pass  down  the  limb  to  the  wounded 
jiart,  while  the  blood  returning  from  the  hand 
will  return  up  the  arm  less  readily,  and  there 
will  be  a determination  of  blood  to  the  wound ; 
while  if  the  arm  be  held  high  up  less  blood  will 
jiass  up  to  the  wound,  and  the  blood  returning 
to  the  heart  will  do  so  more  readily,  with  the 
result  of  a great  diminution  in  the  escape  from 
the  wound.  Similarly  if  the  foot  or  lower  limb 
be  wounded,  the  person  should  lie  down  or 
recline,  and  have  the  leg  raised  above  the  level 
of  the  head.  Another  thing  to  be  attended  to 
is  the  removal  of  any  hindrance  to  the  ready 
return  of  blood  to  the  heart  from  the  injured 
part.  If,  for  example,  a wound  has  been  in- 
flicted on  the  lower  part  of  the  leg,  or  if  a 
varicose  vein  has  burst,  the  pressure  of  a 
tight  garter  or  similar  contrivance  will  delay 
the  return  of  blood  up  the  limb  and  make  the 
bleeding  very  free.  Similarly  in  the  case  of 
bleeding  from  the  hand  or  arm,  clothing  tight 
at  the  arm-pit,  through  which  the  vessels  pass, 
will  greatly  aggravate  the  bleeding.  When 
the  part  is  raised,  then,  all  tight  clothing  should 
be  loosened.  Take  as  another  illustration  of 
the  same  thing,  bleeding  from  the  nose.  The 
tendency  is  for  the  person  to  hang  the  head  to 
prevent  the  blood  flowing  on  to  the  clothing, 
whereas  the  head  .should  be  held  high.  If  the 
person  wears  a tight  collar,  the  hanging  of  the 
head  causes  the  veins  of  the  neck  to  be  pressed 
upon,  the  blood  is  ]>revented  freely  returning 
from  the  head,  and  the  bleeding  is  all  the  more 
free.  In  addition  to  holding  the  head  up, 
therefore,  see  that  everything  round  the  neck 
is  loosened.  Cold  diminishes  bleeding  by  caus- 
ing the  vessels  and  tissues  to  contract,  and 
astringent  substances  like  borax,  alum,  tincture 
of  steel,  tannin,  friars’  balsam,  matico,  act  in 
the  same  way.  Astringents  also  coagulate  fluid 
parts  of  the  blood  and  promote  the  formation 
of  a scab.  Collodion,  when  it  sets,  causes  con- 
traction of  the  parts,  and  also  aids  in  sealing  the 
wounded  vessels. 

But  none  of  these  means  of  stopping  bleeding 
is  equal  to  that  of  properly  applied  pressure, 
by  which  the  bleeding  vessels  are  forcibly 
closed.  It  is  applicable  to  every  sort  of  bleed- 
ing,  at  least  from  the  surface  of  the  body. 
Piessure  may  be  applied  directly  on  the  wound 
itself  in  every  case,  altogether  irrespective  of 
the  nature  and  size  of  the  wounded  vessels. 


In  many  cases  the  pressure  of  the  thumb  laid 
directly  over  the  wound  will  be  sufficient,  and 
if  the  pressure  be  maintained  for  a little  time 
that  may  be  sufficient  to  cause  the  bleeding  to 
cease  entirely.  If  a small  pad  of  lint,  or  a 
piece  of  cloth  made  into  a pad,  a strip  of 
handkerchief  rolled  up,  for  exan)ple,  be  laid 
just  on  the  wound  and  be  pressed  into  it  by  the 
thumb,  or  held  firmly  on  it  by  a bandage,  the 
arrest  of  bleeding  will  be  still  more  satisfactory. 
But  when  the  bleeding  is  profuse,  the  mistake 
commonly  made  is  to  cover  over  the  wound 
with  large  pieces  of  cloth,  handkerchiefs,  ban- 
dages, &c.  The  result  often  is  that  the  pres- 
sure is  spread  over  a large  area,  is  not  pi'operly 
adjusted  over  the  wounded  vessels,  and  under 
the  mass  of  coverings  the  bleeding  may  go  on 
uninterruptedly.  The  pad,  then,  should  never 
be  very  large.  It  need  never  be  any  larger 
than  is  just  sufficient  to  cover  the  wound,  and 
then  it  is  easy  to  concentrate  the  pressure  upon 
the  bleeding  surface.  But  while  pressure  thus 
applied  will  be  sufficient  to  arrest  the  bleeding 
for  a time,  it  is  often  insufficient  for  its  per- 
manent stoppage.  If  a large  artery  has  been 
wounded  the  pressure  might  be  kept  up  for  a 
time,  but  as  soon  as  it  is  i-emoved  it  would 
start  afresh,  because  the  large  vessel  has  not 
had  time  to  close,  and  gapes  again  as  soon  as 
the  pad  is  removed.  In  such  a case  if  pressure 
were  to  be  maintained  long  enough  to  permit 
complete  sealing  to  occur,  the  time  would  pro- 
bably be  so  long  and  the  pressure  so  consider- 
able that  the  vitality  of  the  tissues  wmuld  be 
seriously  imj^aired.  Such  a method,  therefore, 
while  highly  satisfactory  for  a limited  time, 
must  give  way  to  others  for  the  permanent 
closure  of  the  wounded  vessel.  These  methods 
will  be  noted  in  the  paragraphs  on  arterial 
bleeding.  We  shall  now  note  the  steps  to  be 
taken  to  arrest  bleeding  under  various  circum- 
stances. 

To  Arrest  Capillary  Bleeding,  elevate  the 
part,  apply  cold  water,  or  the  iodine  water, 
mentioned  on  p.  965.  If  that  is  not  sufficient 
fold  a ])iece  of  lint  into  a small  pad,  just  enough 
to  cover  the  wound,  and  exert  firm  pressure 
upon  it  for  a little.  The  pad  may  be  secured 
by  a bandage.  When  it  is  to  be  removed,  it 
must  be  thoroughly  saturated  with  water,  so 
that  it  is  washed  and  not  torn  off. 

To  Arrest  Bleeding  from  a Vein. — Follow 
the  above  rules,  but  whenever  the  bleeding  is 
of  any  amount  apply  pressure  without  delay. 

To  Arrest  Arterial  Bleeding.  — When  the 
smaller  sized  arteries  are  wounded  the  appli- 

62 


978 


TO  ARREST  BLEEDING  FROM  AN  ARTERY  IN  THE  ARM. 
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cation  of  cold  and  simple  pressure  is  usually 
enou^di  to  sto])  all  bleeding,  not  only  for  the 
time  but  also  permanently.  But  the  larger 
arteries,  if  ilivided,  allow  blood  to  escape  so 
rapidly  that  tlie  bleeding  will  be  sufficient  to 
cau.se  death  in  a minute  or  so  if  uncontrolled. 
In  the  case  of  the  smaller  vessels  there  is  time 
to  expose  the  wound,  to  clean  it,  to  ascertain 
exactly  where  the  wounded  vessel  is,  and  to 
apply  appropriate  pressure  directly  over  the 
spot.  But  in  the  case  of  the  larger  arteries  one 
must  arrest  the  bleeding  immediately  in  some 
way  or  another,  and  take  time  subsequently  to 
examine  the  wound.  Then  again  the  place 
where  the  ai'tery  is  wounded  may  be  so  deep 
that  it  is  difficult  to  get  pressure  properly  ap- 
])lied  to  it,  and  although  one  has  applied  pres- 
sure on  the  surface  the  blood  may  be  forcing  its 
way  among  the  tissues.  It  is  clear  that  the 
bleeding  at  the  wound  would  be  arrested  if  the 
main  trunk  of  the  ve.ssel  were  closed.  Thus, 
su])pose  bleeding  occurring  at  the  palm  of  the 
hand  which  resists  all  the  simple  means  of  stop- 
ping it,  it  is  evident  that  if  one  could  block  the 
main  vessel  at  some  part  of  its  course  through 
the  arm,  the  supply  of  blood  to  the  hand  would 
be  arrested  and  the  bleeding  would  cease.  Of 
course  if  this  blocking  were  to  be  maintained 
for  a long  j)eriod  death  of  the  parts  de})rived  of 
their  blood-su[)ply  would  arise.  It  must  never 
be  forgotten,  therefore,  that  this  arrest  of  the 
circulation  is  only  resorted  to  in  the  emergency, 
till  skilled  assista.nce  can  be  obtained  to  apply 
appropriate  treatment.  Now  severe  accidents 
wounding  large  vessels  of  one  limb  or  another 
are  not  uncommon  in  large  public  works,  in  the 
harvest  field,  &c.,  and  there  is  no  manner  of 
doubt  that  many  lives  would  be  saved  annually 
if  this  method  of  temporarily  arresting  hsemor- 
rhage  were  well  known.  Even  apparently  simple 
accidents  frequently  end  in  death  from  ignor- 
ance of  such  procedure.  For  example,  in  the 
city  of  Gla.sgow,  a year  ago,  a beadle  of  one  of 
the  churches,  in  cleaning  a window,  accidentally 
broke  a large  pane.  The  glass  tore  a deep 
ragged  wound  across  one  wrist,  opening  one  of 
the  chief  vessels  of  the  forearm.  These  vessels 
are  so  near  the  surface,  and  so  easily  commanded, 
that,  had  the  man  known  how,  he  could  easily 
have  stopped  the  bleeding  by  his  uninjured 
hand.  But  he  was  completely  ignorant,  and 
ran  to  the  nearest  doctor’s  house.  The  doctor 
wa.s  not  at  home;  and  he  ran  to  another,  and  so 
from  one  door  to  another  till,  from  loss  of  blood, 
he  fell  exhausted  and  speedily  died.  Ihe  small- 
est amount  of  knowledge  on  his  own  part,  or 


on  that  of  the  occupants  of  the  various  houses 
he  called  at,  would  have  saved  his  life.  We 
shall,  therefore,  point  out  the  direction  of  the 
chief  vessels  of  the  limbs,  noting  the  places 
where  the  main  trunk  comes  near  enough  the 
surface  to  be  readily  commanded,  and  then  show 
how,  by  the  simplest  possible  contrivances,  bleed- 
ing, even  from  the  largest  vessels,  can  be  arrested 
for  a time  till  medical  aid  can  be  obtained. 

T o Arrest  Arterial  Bleeding  from  the  Arm. 
— The  course  of  the  main  artery  of  the  arm  is 
shown  in  Fig.  367,  repro- 
duced from  p.  227,  where  it 
is  more  fully  described.  The 
artery  enters  the  arm  through 
the  arm-pit,  midway  be- 
tween the  front  and  back 
folds,  and  its  course  is  indi- 
cated by  a line  drawn  from 
the  middle  of  the  arm-j^it 
over  the  arm  to  the  centre 
of  the  elbow  in  front.  If  one 
places  the  thumb  on  the 
inner  side  of  the  upper  arm, 
midway  between  the  arm- 
pit  and  the  elbow,  and  on  the 
line  that  has  been  indicated, 
and  if  one  presses  from 
within  outwards,  one  will 
j>ress  the  artery  against  the 
bone ; its  beating  will  be 
readily  felt,  and  by  increas- 
ing the  pressure  the  vessel 
can  be  closed.  This  would 
stop  entirely  any  bleeding 
occurring  in  the  forearm  and 
hand,  so  long  as  the  pres- 
sure was  maintained.  The 
arteiy  is  easily  reached,  be- 
cause it  is  not  bui-ied  among 
muscles  at  any  part  of  its 
course.  In  Plate  XVI.  fig.  11, 
the  fingers  are  seen  pressing 
in  the  direction  indicated  for 
the  purpose  of  controlling 
bleeding.  The  same  figure 
shows  another  situation  in 
which  pre.ssure  may  be  ex- 
erted to  arrest  the  supjily 
of  blood  to  the  arm.  The 
main  trunk  of  the  arm  is  a continuation  of  what 
is  known  as  the  subclavian  artery  (p.  226),  and 
on  its  way  through  the  chest  to  the  arm  it 
passes  behind  the  collar-bone.  In  this  situation, 
by  pressing  the  fingers  behind  the  centre  of  the 
collar-bone,  its  pulsations  are  easily  felt,  and  if 


Fig.  367.— Arteries  of  the 
Front  of  the  Arm. 

1,  the  .axillary  artery; 
2,  the  br.achial  artery,  di- 
viding at  3 into  6 the  ra- 
dial, .and  4 the  ulnar  ar- 
tery, the  uln.ar  giving  off 
a deep  br.anch  5.  7 the 

radial  artery,  winding 
round  the  back  of  the 
wrist  to  reappear  at  8. 
Between  8 and  9 the  super- 
fici.al  arch  in  the  palm  giv- 
ing off  branches,  as  10,  to 
end  along  the  side  of  the 
finger,  11. 
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very  firm  pressure  be  exerted  backwards,  as 
well  as  downwards,  the  vessel  may  be  com- 
jjressed  against  the  first  rib.  Pressure  need  not 
be  exerted  here  unless  when  the  wound  of  the 
arm  is  very  high  uj).  The  handle  of  a large 
key,  first  padded  with  a })iece  of  cloth,  may  be 
used  instead  of  the  fingers. 

Now  while  pressure  with  the  fingers  is  the 
safest  and  best  method  of  stopping  the  How  of 
blood  in  an  artery,  they  readily  become  fatigued; 
and  if  any  time  elaj)ses  before  aid  can  be  ob- 
tained, it  becomes  necessary  to  employ  some 
other  means.  A pad  may  be  ])laced  over  the 
vessel  and  firmly  pressed  upon  it  by  means  of 
a bandage.  The  pad  and  bandage  may  be  made 
by  the  simplest  things.  A stone  wrapped  up  in 
a liandkerchief  to  prevent  its  hard  surface  in- 
juring the  skin  may  be  employed,  and  secured 
by  another  handkerchief  ap- 
plied like  a triangular  ban- 
dage (see  p.  962),  or  a long 
neckerchief  may  have  a large 
knot  tied  upon  it,  and  may 
then  be  fixed  round  tlie  arm, 
so  that  the  knot  presses  on 
the  artery  (see  fig.  6,  Plate 
XVI.),  which  also  shows  how 
the  requisite  degree  of  pres- 
sure may  be  enq)loyed  by 
slipping  a piece  of  wood,  a 
knife,  &c.,  under  the  necker- 
chief after  it  has  been  tied, 
and  twisting  it  up. 

To  Arrest  Arterial  Bleed- 
ing from  the  Hand  it  may 
not  be  necessary  to  compress 
the  main  artery  of  the  arm. 

Make  a firm  pad  with  a 
pocket  ham Ikerchief,  in  which 
a small  smooth  stone  is 
wrapped  : let  this  be  jdaced 
in  the  palm,  and  let  the  ])a 
tient  close  the  hand  tightly 
over  it ; then  secure  the 
hand  in  this  position  by 
means  of  a bandage.  It  may 
also  be  stopped  by  the  pres- 
sure of  a pail  across  the  front 
of  the  wrist  to  close  both 
vessels. 

To  Arrest  Arterial  Bleed- 
ing from  the  Leg.— The 
course  of  the  main  artery  of  the  leg  is  shown 
in  Fig.  .368,  reproduced  from  p.  228.  If  the 
leg  be  turned  somewhat  outwards  and  the  knee 
be  half  bent,  a line  drawn  from  the  middle 


Fig.  368. — The  Arteries  of 
the  Lower  Limb. 

I,  the  femoral  artery, 
passing  deeply  into  the 
thigh  at  2 and  winding 
into  the  ham  at  3;  4,  its 
posterior  tibial  branch, 
which  passes  to  the  ankle 
at  6,  giving  off  a large 
branch  at  5;  7,  part  of 
the  anterior  tibial  artery 
shown  in  Fig.  125. 


of  the  groin  over  the  thigh  to  a little  above  the 
inner  side  of  the  knee-joint  indicates  its  course. 
Such  a line  is  shoAvn  in  figs.  1 and  2 of  Plate 
XVI.  In  the  upper  third  of  the  thigh,  the 
vessel  is  not  covered  by  muscles,  but  lies  under 
the  skin  and  fat.  Pressure  exerted  here  will 
close  the  vessel  and  so  arrest  bleeding  lower 
down.  Fig.  10  of  Plate  XVI.  shows  how  the 
thumb  of  each  hand  may  be  placed  alongside  of 
each  other  to  accomjdish  this.  Here  certainly 
it  would  be  difficult  to  maintain  efficient  pres- 
sure for  any  length  of  time,  and  the  use  of  a pad 
of  some  kind  is  necessary.  Fig.  2 shows  the 
apjdication  of  a knotted  cravat,  twisted  up  by 
means  of  a knife  to  accomidish  the  end  desired. 

AVhen,  however,  the  bleeding  occurs  in  the 
foot  or  lower  leg  it  is  not  always  necessary  to 
block  the  vessel  so  high  up.  From  the  inner 
side  of  the  knee  the  vessel  passes  back  into  the 
space  behind  the  knee-joint,  the  ham,  and  pres- 
sure may  be  exerted  quite  effectually  here  by 
placing  a i-oll  of  bandage,  a stone  wrapped  up 
in  cloth,  &c.,  in  this  space,  and  tightening  it  uj) 
as  shown  in  fig.  9,  Plate  XVI. 

To  Arrest  Bleeding  from  the  Head  and 
Neck,  keeping  the  head  high,  employ  cold  water, 
and  apply  firm  pressure  directly  over  the  wound. 
Fig.  369,  reproduced  from  p.  227,  shows  the 


Fig.  369. — Arteries  of  the  Head  and  Keck. 

1 and  2,  tlie  common  carotid  artery,  2 being  the  part  covered  by 
muscle  as  indicated  by  dotted  lines;  3,  the  internal,  and  4,  the  exter- 
nal carotid.  Some  branches  of  the  external  carotid  are  shown,  5 to 
parts  behind  the  ear,  6 to  parts  under  the  chin,  7 to  the  side  of  the 
head,  and  9 to  the  nose.  8 points  to  a branch  of  the  internal  carotid 
which  comes  out  from  within  the  skull  above  the  eye  and  is  distri- 
buted over  the  forehead.  11  is  a branch  passing  down  to  the  front  of 
the  neck.  12  points  to  part  of  the  subclavian  artery.  01  shows  the 
position  of  the  salivary  gland. 


position  of  the  main  arteries.  When  the  head 
is  thrown  back  and  to  the  side  the  line  of  one 
of  the  chief  muscles  of  the  head  and  neck  is 
shown  in  relief,  and  this  muscie  covers  the  main 
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artery  and  protects  it  from  injury  up  to  the 
level  of  the  angle  of  the  jaw,  and  beyond  whicli 
the  artery  lies  less  deeply,  where  it  divides.  Firm 
jn-essure  here  will  be  necessary  if  the  arteries 
beyond  be  wounded.  In  cases  of  cut  throat 
branches  from  these  vessels  are  often  wounded, 
but  bleeding  may  be  arrested  by  direct  pressure 
on  the  wound,  and  by  pressing  the  edges  of  the 
wound  together  between  fingers  and  thumb. 

To  Arrest  Bleeding  from  the  Nose,  let  the 
pei-son  sit  erect,  holding  the  head  high;  let  a 
large  sponge  soaked  in  cold  water  be  held  over 
the  nose.  If  this  is  not  sufficient,  as  it  com- 
monly is,  let  the  nostrils  be  held  firmly  for  a 
little,  or  let  cold  water,  or  cold  water  with  borax 
or  alum  dissolved  in  it,  or  the  iodine  water 
mentioned  on  p.  969,  be  gently  injected  by 
means  of  a syringe  up  the  nostril.  If  this  is 
still  insufficient  the  nostril  should  be  plugged  by 
means  of  a piece  of  lint,  rolled  up  in  the  shape 
of  a cone  and  pressed  up,  small  end  first,  into 
the  nostril,  the  large  end  projecting  outwards. 
Sometimes  it  is  necessary  to  plug  not  only  the 
external  openings  of  the  nostril,  but  also  the 
internal  opening,  that  leading  into  the  back  of 
the  throat.  This,  however,  can  be  done  only 
by  a surgeon. 

Tourniquets  (from  the  French  tourner,  to 
turn)  are  appliances  used  to  check  bleeding. 
The  ]>ad  and  bandage,  tightened  by  the  twisting 
of  a piece  of  stick,  is  a rough  and  ready  made 
tourniquet;  and  in  Plate  XVI.  figs,  3,  4,  and  7 
show  various  forms.  The  ordinary  form  of 
tourniquet  consists  essentially  of  a pad  to  be 
placed  over  the  artery  to  be  compressed,  of  a 
strap  to  fix  it,  and  a screw  to  tighten  it.  Fig. 
4 in  the  jilate  shows  Petit’s  tourniquet.  The 
figure  shows  it  provided  with  a pad,  but  besides 
the  screw  it  may  consist  only  of  a stra|)  of  stout 
webbin"  and  a buckle.  A roller  bandage  is 
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then  used  as  pad.  It  is  unwound  a little;  the 
roller  being  placed  over  the  artery  tlie  end  is 
passed  once  or  twice  round  the  limb  to  fix  the 
bandage.  Then  the  strap  is  put  round  over  it, 
so  that  the  screw  is  on  the  opposite  side  of  tlie 
limb  and  the  buckle  between  the  screw  and  pad. 
The  strap  lieing  pulled  through  the  buckle  and 
fixed,  it  is  then  rapidly  tightened  liy  turning 
the  screw.  This  must  be  done  rapidly,  else  the 
veins  would  be  compressed  a little  before  the 
artery,  being  nearer  the  surface  than  the  artery; 
the  blood  being  prevented  returning  from  the 
limb  before  it  was  stopped  passing  down  into  it, 
the  limb  would  be  overcharged  with  blood.  Fig. 

3 of  the  plate  shows  a tourniquet  made  of  a 
piece  of  wood,  through  slits  in  which  the  strap 


is  passed,  the  strap  having  a pad  fixed  to  it. 
After  the  strap  is  tied  it  is  rapidly  tightened 
by  twisting  it  up  with  a piece  of  wood.  Fig.  7 
of  the  plate  shows  a tourniquet  made  of  a long 
india-rubber  band,  as  thick  as  one’s  little  finder 
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It  passes  through  a block  of  hard  wood,  and  a 
channel  is  cut  in  the  block  of  such  a size  that 
the  india-rubber  can  pass  into  it  only  when  it  is 
well  stretched,  and  it  prevents  the  band  from 
slipping  as  soon  as  the  stretching  force  is  re- 
moved. In  fig.  8 it  is  shown  applied.  The 
rubber  baud  is  passed  once  fully  round  the  limb, 
and  then  both  ends  are  brought  round,  and  are 
so  strongly  stretched  that  they  are  able  to  pass 
into  the  groove  where  they  are  gripped. 

Bleeding  from  a wounded  artery  is  perma- 
nently arrested  by  the  artery  being  tied  either 
at  its  wounded  end  or  in  its  course  at  a little 
distance  from  the  wound.  Fig.  5 of  Plate  XVI. 
shows  a pair  of  artery  or  catch  forceps.  By 
means  of  these  the  end  of  a cut  artery  is  picked 
up.  The  forceps  being  then  shut,  the  spring 
keeps  them  so,  and  the  mouth  of  the  vessel  is 
kept  closed  till  a ligature  is  put  round  it  and 
tied,  after  which  they  are  released. 

It  must  be  observed  that  it  is  never  necessary 
to  apply  a tourniquet  to  stop  bleeding  from  a 
vein.  Direct  pressure  over  the  wound  by  a pad 
held  firmly  by  the  fingers,  or  a pad  secured  by 
a bandage,  will  always  be  found  effectual. 

POISONED  WOUNDS,  INSECT  STINGS, 

SNAKE  BITES,  AND  OTHER  KINDS 

OF  POISONED  WOUNDS. 

Poisoned  Wounds  are  dangerous  out  of  all 
proportion  to  the  size  or  situation  of  the 
wound,  and  out  of  all  proportion  also  to  the 
amount  of  poisonous  material  which  has  gained 
entrance  to  the  body.  For  the  poison  is  almost 
invariably  of  animal  origin,  capable  of  multiply- 
ing in  tlie  tissues  and  blood,  and,  just  as  “a 
little  leaven  leaveneth  the  whole  lump,”  is 
capable  of  profoundly  affecting  the  wliole  body. 
The  descri])tion  given  in  Section  XIII.  (p.  384) 
of  the  action  of  minute  organisms  is  applicable 
to  the  way  in  which  ]ioison  introduced  by  a 
wound  affects  tlie  body.  The  material  intro- 
duced sets  up  changes  in  the  part  of  the  nature 
of  fermentation,  and  may  be  limited  to  the  im- 
mediate surroundings  of  the  wound,  leading 
only  to  the  formation  of  abscesses  or  ulcers,  but 
may  extend  along  the  blood  and  lymph  channels, 
reaching  glands  and  setting  up  inflammatory 
action  in  them,  and  perhaps  leading  to  changes 


rr-:MPORARV  treatment  of  fractures. 


Plate  XV. 


Rifle  applied  as  splint  to  a broken  thigh-bone. 


Temporary  treatment  of  broken  coUar-bone 


Splints  applied  to  broken  upper  arm 


Splints  applied  to  broken  fore-arm. 


Temporary  Splmls  of  huntsman’s  whips 
for  broken  upper  arm. 


Broken  fore  leg  with  scabbard  and  bayonet  as  splints 


ng  for  arm. 


Bandages  for  shoulder,  hand,  elbow,  and 
a srnall  arm  sling 


Triangular  bandage  arranged 
as  “shawl  cap'  for  the  head. 


Handkerchiefs  applied  as  bandages 
for  fractured  lower  jew 
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in  the  blood,  showing  themselves  in  fever,  diar- 
rhoea and  all  the  symptoms  of  blood  poisoning 
(p.  236).  Now  the  i^oisonous  material  may  be 
on  the  instrument  with  which  the  wound  was 
indicted.  For  example,  wounds  received  by 
medical  students  in  the  dissecting-room,  by  a 
surgeon  performing  a jiost-morteiu  examination, 
by  a veterinary  surgeon  or  others  during  the 
process  of  cutting  up  or  removing  the  hide  from 
an  animal  whicli  has  died  of  some  disease,  are 
all  of  a very  serious  nature,  since  the  knife  with 
which  the  wound  was  inflicted  is  smeared  with 
the  juices  from  the  dead  body,  which  are  thus 
directly  introduced  to  the  tissues  of  the  person. 
Insect  stings,  bites  of  venomous  reptiles,  »Stc., 
belong  to  the  same  class,  but  will  be  discussed 
separately. 

The  wound,  however,  may  have  originally 
been  perfectly  clean  and  healthy,  and  foul 
material  may  gain  entrance  to  it  later,  and 
convert  it  into  a poisoned  wound.  This  may 
happen  in  an  infinite  variety  of  ways.  A person 
with  a wound  upon  the  hands,  however  slight, 
who  handled  a foul  sore  or  ulcer  without  pre- 
caution or  came  into  contact  with  unhealthy 
discharges  would  run  great  risk.  Similarly  any- 
one who  had  dressed  or  assisted  in  dressinsf  un- 
healthy  wounds  or  sores  of  one  pei’son,  and 
went  straight  to  assist  in  the  dressing  of  another 
person  who  had  a perfectly  clean  and  healthy 
wound,  would  be  almost  certain  to  infect  the 
clean  wound  with  material  from  the  unhealthy 
one.  Surgeons  are  now  exceedingly  careful  and 
scrupulous  in  this  respect,  and  adopt  all  manner 
of  precautions,  not  only  to  ensure  the  thorough 
cleanliness  of  their  hands  and  instruments,  but 
also  to  ensure  that  their  clothing  may  not  be  a 
source  of  danger.  It  is  surprising  how  small  a 
wound,  a mere  scratch  and  mere  prick  with  a 
pin  or  needle,  may  offer  sufficient  entrance  room 
to  foul  material.  The  author  was  awakened 
one  night  by  pain  and  throbbing  of  his  right 
thumb.  By  morning  the  whole  thumb  was  red, 
swollen  and  tender,  and  a broad  pink  band  of 
inflammation  passed  from  the  thumb  over  the 
wrist  and  up  the  front  of  the  arm  to  the  inner 
side  of  the  elbow,  where  happily  it  stopped. 
This  was  acute  inflammation  of  lymphatic  ves- 
sels (see  p.  206),  due  to  a poisoned  wound,  but 
there  was  neither  wound  nor  scratch  apparent. 
But  after  a little  thought  the  cause  was  clearly 
traced.  He  had  accidentally  pricked  his  thumb 
with  a pin,  a perfectly  clean  and  harmless  pin. 
But  an  hour  or  two  later  he  had  to  treat  at 
a public  dispensary  a large  number  of  cases  of 
eye  disease,  including  several  cases  of  a form  of 


inflammation  attended  by  copious  discharge  of 
a very  contagious  character  from  the  eyelids. 
During  the  holding  open  of  the  lids  with  the 
thumb  and  forefinger,  some  of  the  infective 
material  had  crept  into  the  minute  and  for- 
gotten j)in-prick,  and  though,  immediately  after 
the  case  had  been  treated,  the  hands  had  been 
carefully  disinfected  and  washed,  still  enough 
had  gained  enUance  to  give  trouble,  though 
fortunately  only  for  a few  days.  No  one,  then, 
can  be  too  careful  in  dealing  with  foul  sores  or 
discharges,  and  no  scratch  or  broken  skin,  how- 
ever small,  is  so  insignificant  as  not  to  need  pro- 
tection in  the  presence  of  such  unhealthy  wounds. 

Some  persons  seem  to  be  peculiarly  invulner- 
able to  x’isks  of  this  description,  while  other 
persons  are  peculiarly  liable.  Undoubtedly  also 
the  tissues  of  some  persons  resist  the  operation 
of  such  morbid  material  more  strenuously  than 
those  of  others;  and  it  is  equally  certain  that 
the  state  of  one’s  health  at  the  time  affects  in  a 
very  marked  way  the  degree  of  resisting  power. 
Thus  a pei’son  in  depressed  general  health  is 
much  more  apt  to  be  affected  by  poisoning  in 
a wound  than  another  in  robust  health. 

The  symptoms  that  attend  poisoning  in  a 
wound  are  redness,  pain,  and  swelling  in  and 
around  the  wound,  with  the  formation  of  matter, 
and  perhaps  the  death  and  separation  of  some 
part  of  the  tissues.  Then  the  redness  extends 
along  the  lines  of  the  Ijmxphatic  vessels  leading 
fi'om  the  site  of  the  wound  up  the  limb,  and 
these  vessels  are  marked  out  by  fine  red  lines, 
which,  as  the  inflammation  extends,  become 
broader  and  merge  in  one  another.  These  lines 
meet  in  the  nearest  gland,  which  may  become 
inflamed  and  swollen  also,  and  be  hard  and 
tender,  and  may  end  in  becoming  a collection 
of  matter.  Here  the  process  may  cease,  but  on 
the  other  hand,  it  may  continue  its  course  up 
the  limb,  and  produce  attacks  of  shivering, 
fever,  and  all  the  symptoms  of  blood  poisoning, 
which  need  not  be  detailed  here,  since  they  have 
been  discussed  on  p.  236.  Beference  also  to 
p.  206  and  p.  207  will  explain  the  effects  on 
lymphatic  vessels  and  glands. 

The  Treatment  of  Poisoned  Wounds.— In 
the  first  place  what  is  to  be  done  when  a wound 
is  received  from  an  instrument  known  to  be 
foull  It  should  be  immediately  thoroughly 
washed  with  a stream  of  clean  water.  If  car- 
bolic acid  is  at  hand,  or  Condy’s  fluid,  it  should 
be  added  to  the  \\-ater.  The  corrosive  sublimate 
solution  (p.  912),  supposing  it  to  be  at  hand, 
would  be  the  most  useful.  But  in  most  cases 
some  delay  is  inevitable,  and  meanwhile  the 
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poison  would  be  absorbed.  Therefore  the 
speediest  method,  and  one  always  at  hand,  is  to 
grip  the  part  immediately  above  the  wound  as 
tightly  as  is  possible,  to  arrest  the  circulation, 
aud  vigorously  suck  the  wound  wdth  the  mouth 
to  remove  the  poison.  As  soon  as  possible 
thereafter  it  should  be  washed.  Further  to 
ensure  destruction  of  the  poison  the  wound 
should  be  touched  all  over  its  surface  wdth 
lunar  caustic  (nitrate  of  silver).  It  should  tlien 
be  covered  with  a piece  of  lint  smeared  with 
vaseline,  or  carbolized  vaseline,  or  soaked  in 
carbolic  oil.  The  lunar  caustic  destroys  only  a 
fine  surface  film  of  the  tissue,  aud  wdien  this  has 
separated  a healthy  wound  is  left.  If  any  of 
the  strong  acids,  nitric,  for  example,  be  at  hand, 
it  may  be  employed  instead  of  the  caustic.  But 
this  agent  is  so  destructive  that  it  must  be  ap- 
plied with  great  care.  The  best  way  is  to  dip 
a piece  of  wood,  the  end  of  a match,  if  nothing 
better  can  be  had,  into  the  acid,  shake  off  the 
drop  that  adheres  aud  then  pass  the  end  lightly 
over  the  surface  of  the  w'ound,  care  being  taken 
not  to  touch  any  of  the  uninjured  skin.  The 
wound  is  then  bathed  wdth  cold  water  and 
bound  up  as  before  advised.  Another  very 
effective  method  is  to  heat  to  a white  heat  the 
end  of  a knitting  needle,  or  failing  anything 
better,  the  end  of  a long  nail,  and  pass  it  over 
the  whole  surface  of  the  wound,  then  apply  cold 
water  dressing  to  subdue  inflammation,  and 
frequently  renew  it.  If  the  iron  be  heated  to  a 
white  heat  the  pain  inflicted  by  the  application 
is  comparatively  trifling. 

In  the  event  of  a wound,  believed  at  first  to 
be  quite  clean,  showing  signs  of  having  been 
poisoned,  the  dressing  must  be  immediately  un- 
done. If  a pustule  or  boil  or  abscess  has  formed, 
it  should  be  freely  laid  open  by  a sharp  knife, 
and  every  particle  of  matter  cleared  out,  and  the 
wound  thoroughly  mopped  out  with  carbolic  or 
other  antiseptic  lotion  (p.  912).  The  raw  surface 
misrht  then  be  touched  all  over  with  caustic  or 
strong  carbolic  acid,  or  other  acid,  washed  again 
in  a stream  of  cold  water  and  then  dressed  as 
already  suggested.  Frequent  antiseptic  cleans- 
ing woukl  be  afterwards  necessary.  Treatment 
of  further  complications  is  sufficiently  explained 
under  the  heaclings  of  blood  poisoning  and  in- 
flammation of  lymphatic  vessels  and  glands  (])p. 
236  and  206). 

Now  although  these  directions  have  been 
given  to  meet  emergencies,  and  the  case  of 
those  who  are  out  of  reach  of  medical  aid,  the 
consequences  that  may  ensue  are  so  grave,  and 
their  treatment  requires  so  much  constant  care 
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I and  skill  and  knowledge,  that  no  delay  should 
be  allowed  to  take  ])lace  and  no  trouble  spared 
in  obtaining  competent  medical  aid. 

Stings  of  Insects.— Bees  and  wasps  are  in 
this  country  and  in  America  the  insects  which 
have  the  greatest  number  of  victims  by  their 
stings.  It  is  quite  a common  thing  in  summer 
to  see  recorded  the  narrow  escape  of  a person 
from  being  stung  to  death,  and  now  and  again 
actual  death  of  an  adult  or  child.  As  regards 
bees  these  accidents  seem  to  be  most  common 
about  the  time  of  the  casting  off  of  a swarm, 
and  numeious  are  the  instances  rej)orted  of  a 
swarm  settling  on  a pei'son’s  head,  and  being 
skilfully  ‘‘hived”  without  the  slightest  injuiy  to 
the  person.  Thus  we  take  the  following  stoiy 
of  an  old  English  bee-master,  Thorley,  as  an 
illustration.  “In  the  year  1717,  one  of  my 
swarms  settled  among  theclose-twisted  branches 
of  a codling  tree,  and  not  to  be  got  into  a hive 
without  help.  My  maid-servant  being  in  the 
garden,  offered  her  assistance  to  hold  the  hive 
while  I dislodged  the  bees.  Having  never  been 
acquainted  with  bees,  she  put  a linen  cloth  over 
her  head  and  shoulders  to  secure  her  from  their 
stings.  A few  of  the  bees  fell  into  the  hive,  and 
some  upon  the  ground,  but  the  main  body  upon 
the  cloth  which  covered  her  garments.  I took 
the  hive  out  of  her  hands,  when  she  cried  out 
that  the  bees  were  got  under  the  covering,  and 
were  crowding  up  towards  her  breast  and  face, 
which  put  her  into  a trembling  posture.  When 
I perceived  the  veil  was  of  no  further  service,  she 
gave  me  leave  to  remove  it;  this  done,  a most 
affecting  sjDectacle  presented  itself  to  the  view 
of  all  the  company,  filling  me  with  the  deepest 
distress  and  concern,  as  I thought  n)yself  the 
unhap])y  instrument  of  drawing  her  into  so 
imminent  hazard  of  her  life.  Had  she  enraged 
them  all  resistance  would  have  been  vain,  and 
nothing  less  than  her  life  would  have  atoned  for 
the  offence.  I spared  not  to  use  all  the  ai-guments 
I could  think  of,  and  used  the  most  affectionate 
entreaties,  begging  her  with  all  the  earnestness 
in  my  power  to  stand  her  ground,  and  keep  her 
])i'esent  posture;  in  order  to  which  I gave  her 
encouragement  to  hope  for  a full  discharge 
from  her  disagreeable  companions.  I began  to 
search  among  them  for  the  queen,  they  having 
now  got  in  a great  body  iqion  her  breast,  about 
her  neck,  and  up  to  her  chin.  I immediately 
seized  her,  taking  her  from  the  crowd,  with 
some  of  the  commons  in  company  with  her,  and 
put  them  together  in  to  the  hive.  Here  I watched 
her  for  some  time,  and  as  I did  not  observe  that 
she  came  out,  I conceived  an  expectation  of 
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seeing  the  wliole  body  quickly  abandon  their 
settlement;  but  instead  of  that,  I soon  observed 
thein  gathering  closer  together  without  the  least 
signal  for  departing.  Upon  this  I immediately 
reflected  that  either  there  must  be  another 
sovereign,  or  that  the  same  was  returned.  I 
directly  commenced  a second  seai’ch,  and  in  a 
short  time,  with  a most  agreeable  surprise,  found 
a second,  or  the  same.  She  strove,  by  entering 
farther  into  the  crowd,  to  escape  me;  but  I re- 
conducted her,  with  a great  number  of  the 
[)opulace,  into  the  hive.  And  now  the  melan- 
choly scene  began  to  change  to  one  infinitely 
more  agreeable  and  pleasant.  The  bees,  missing 
their  queen,  began  to  dislodge  and  repair  to  the 
hive,  crowding  into  it  in  multitudes,  and  in  the 
greatest  hurry  imaginable;  and  in  the  space  of 
two  or  three  minutes,  the  maid  had  not  a single 
bee  about  her,  neither  had  she  so  much  as  one 
sting — a small  number  of  which  would  have 
quickly  stopped  her  bi’eath.”  The  queen-bee, 
it  may  not  be  out  of  place  to  remark,  is  distin- 
guished from  the  others  by  the  considei’ably 
greater  length  of  body,  the  upper  portion  being 
of  a deeper  black  than  that  of  the  workers, 
while  the  under  surface  and  the  limbs  are  of  a 
rich  tawny  colour.  The  legs  are  longer,  but 
without  hairy  brushes  at  the  joints;  the  pro- 
boscis is  more  slender,  and  the  hinder  pair  of 
legs  are  without  the  cavity  possessed  by  the 
others  for  collecting  farina.  In  the  breeding 
season  the  body  is  greatly  swollen  and  elongated. 
The  notable  point  of  the  above  story  is  the 
harmlessness  of  the  bees  during  the  swarming 
season,  when  they  are  intent  upon  following  the 
queen-bee,  provided  they  are  not  excited  or 
enraged  by  being  injured  or  crushed.  Many 
peojfie  directly  court  attack  from  bees  and 
wasps  by  the  wild  state  of  excitement  into 
which  they  allow  themselves  to  be  thrown  by 
the  approach  of  an  insect,  and  the  frantic  eflbrts 
they  make  to  get  at  it  with  a handkerchief,  or 
to  drive  it  otf.  Much  le.ss  risk  is  run  if  the 
person  will  quietly  move  off,  and  at  anyrate 
forbear  exciting  the  insect  by  such  means. 

Many  persons  are  peculiarly  susceptible  to 
the  sting  of  bee,  or  wasp,  or  other  insect,  the 
j)art  bitten  becoming  speedily  inflamed,  much 
swollen,  and  painful.  Others  again  are  much 
more  tolerant.  A single  sting  on  the  eyelid, 
or  in  its  immediate  neighbourhood,  will, 
in  suscej)tible  persons,  soon  cause  so  much 
swelling  that  the  eye  is  closed  up.  Death  has 
resulted  in  such  persons  from  a single  sting. 
Cases  of  stinging  in  the  throat  have  occurred, 
death  arising  from  suffocation  by  the  great 


swelling  occasioned.  Death  is  usually  due,  how- 
ever, rather  to  the  shock  of  numerous  stings  and 
the  collapse  they  produce. 

The  treatment  of  such  stings  is  similar  to 
that  for  much  more  sei  ious  insect  stings,  snake 
bites,  &c.  In  the  case  of  the  bees  and  wasps 
the  sting  is  often  broken  off  and  left  in  the 
wound.  It  should  be  immediately  removed 
with  fine  tweezers,  and  then  some  alkaline 
remedy  is  applied  to  destroy  the  acid  chai’acter 
of  the  poison  introduced.  Lime,  chalk,  baking 
soda,  moistened  with  water,  ai-e  all  useful  and 
materially  diminish  the  pain.  Even  loam  is 
useful.  But  best  of  all  is  ammonia  water 
(hartshorn)  or  aromatic  spirit  of  ammonia  freely 
applied.  A popular  and  very  useful  remedy 
is  the  leaf  of  the  common  dock,  bruised,  the 
juice  being  rubbed  into  the  wound,  after  with- 
drawing the  sting,  for  ten  or  fifteen  minutes. 
A ])oultice  of  ipecacuanha  is  believed  by  some 
to  be  an  antidote  for  every  kind  of  poisonous 
bites.  Cold  water  applications  continuously 
applied  for  some  time  will  relieve  the  ])ain  and 
diminish  the  swelling.  Olive-oil,  vinegar, 
laudanum,  are  also  recommended,  or  a lotion  of 
a tea-spoonful  of  sugar  of  lead  dissolved  in  a tea- 
cupful of  cold  watei’.  If  the  throat  is  stung  the 
sting  .should  be  removed  if  ])os.sible.  Fifteen 
drops  of  ammonia  water,  well  diluted,  may  be 
given  to  sip,  and  rei)eated  in  a quarter  of  an  hour, 
ice  to  suck,  warm  water  and  salt  with  which  to 
gargle  the  throat,  and  cloths  wrung  out  of  hot 
vinegar  and  water  are  wrapped  round  the  neck. 
If  the  swelling  threatens  suffocation  a surgeon 
would  lessen  its  amount  by  scarification,  while 
if  the  shock  is  great  other  stimulants  are 
necessary,  hot  whisky,  or  brandy  and  water, 
along  with  20  di’ops  of  laudanum,  re})eated  in 
an  hour,  if  needful,  to  diminish  the  pain.  In 
such  cases  the  opening  of  the  windj)ipe — 
tracheotomy — might  be  necessary  to  ])ermit  of 
breath  in  or. 

O 

The  Mosquito  is  another  common  ])est  of 
warm  climates.  Its  bite  is  inflicted  by  a long 
lancet-like  organ  of  six  bristles,  folded  together 
in  a grooved  sheath.  After  the  bristles  penetrate 
the  skin  the  blood  is  drawn  by  the  channel 
found  between  them.  The  treatment  is  the 
same  as  for  the  sting  of  the  bee  or  wasp. 

The  Chigoe  {Pulex  penetrans)  (F’ig.  370), 
Chique,  Pique,  Bicho,  or  Jigger  is  very  com- 
mon ill  the  West  Indies  and  tropical  America. 
It  attacks  the  feet,  the  female  burrowing  beneath 
the  skin,  and  forming  a little  cyst  in  which  it 
lives  until  the  body  is  distended  with  eggs.  The 
small  swelling  is  then  of  the  size  of  a pea  and 
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Fig.  370. — Chigoe. 

1,  male  chigoe  of  the  natu- 
ral size;  2,  the  same  magnified; 
3,  a female  full  of  eggs,  natu- 
ral size,  as  taken  from  a 
human  toe. 


of  a bluish  colour,  aud  it  occasions  violent  itching. 
It  penetrates  chiefly  under  the  nails.  The  cyst 
can  be  extracted  entire  with  the  point  of  a 
needle  by  those  expert  at 
it;  but  if  it  is  broken  and 
the  young  escape  severe 
inflammation  arises.  The 
means  of  prevention  is 
constant  cleanliness,  and 
the  wearing  of  covering 
on  the  feet  whether  in  or 
out  of  doors. 

Ticks  of  many  varieties  abound  in  the 
tropics.  They  bury  the  head  under  the  skin 
and  suck  the  blood  in  that  position.  When  the 
body  is  pulled  away  the  head  is  usually  left, 
and  should  be  extracted  with  tweezers;  nicking 
the  skin  with  a sharp  knife  aids  the  process. 
The  use  of  very  hot  water  aids  their  removal, 
lessening  the  risk  of  breaking  oft'  the  head. 

Midges  are  a common  pest,  and  on  some 
people  produce  much  swelling  and  painful 
itching.  Whisky  is  often  applied  to  the  skin 
to  relieve  the  pain,  and  those  whose  face 
readily  becomes  swollen  find  much  benefit  by 
laying  a piece  of  cloth  soaked  in  the  whisky 
over  the  skin.  An  ointment  made  of  60  drops 
oil  of  pennyroyal  to  one  ounce  of  vaseline, 
lard,  or  other  simple  ointment,  smeared  on 
the  face  is  a useful  preventive.  Equal  parts  of 
wood  tar  and  sweet-oil  are  also  used  to  smear 
exposed  parts.  Camphor  and  lemon  juice  are 
also  used;  aud  carbolic  acid  sprinkled  freely 
about  a room  prevents  their  attack.  But 
mosquito  curtains  well  arranged  are  a necessity. 
Those  who  camp  out  use  a smouldering  fire  of 
green  wood,  placed  where  the  smoke  is  blown 
about  the  tents,  as  a prevention  to  attacks  both 
of  midges  and  mosquitoes. 

Bed-bugs  {Cimex  lectularius)  are  not  easy  to 
dislodge  when  they  gain  a footing  in  a wooden 
bed.  One  of  the  best  applications  is  a mixture 
of  three  parts  petroleum  and  one  hundred  parts 
of  water.  This  is  applied  to  all  cracks  and 
crevices  of  woodwork.  Beds  should  be  scalded 
with  boiling  water.  Fumigation  with  sulphur 
is  an  effectual  remedy.  Bed-bugs  are  said  not 
to  venture  from  their  corners  except  in  the 
dark,  and  that  if  even  a feeble  light  be  kej)t 
burning  in  a room  all  night  they  will  keep  in 
confinement. 

Spiders  of  various  kinds  are  also  very  ob- 
noxious. There  is  the  black  spider  of  the 
northern  parts  of  America,  whose  bite  causes 
sometimes  much  pain  and  inflammation,  and 
the  Tarantula  of  the  south-west,  a large  spider 


capable  of  inflicting  a severe  bite,  which  may 
be  followed  by  severe  shock  and  inflammation. 
Such  bites  are  to  be  treated  in  the  way  recom- 
mended for  the  stings  of  bees,  ammonia  lotion 
and  a poultice  of  ipecacuanha  specially  being 
recommended. 

The  Scorpion  and  Centipede  are  common 
in  the  southern  states  of  America,  and  in  Asia 
and  Africa;  and  they  there  attain  a large 
size,  the  latter  often  being  from  five  to  seven 
inches  long.  The  scorpion  belongs  to  the 
spider  class;  and  carries  its  sting  as  a hooked 
claw  prolonged  from  the  abdomen.  At  the 
base  of  the  claw  is  the  poison  gland,  a fine 
channel  running  to  the  point.  In  the  latter 
the  offensive  weapon  is  part  of  the  jaws,  hooked 
in  form,  and  perforated  with  a fine  canal  for 
the  discharge  of  the  poison.  The  bites  of  these 
animals  are  often  very  severe,  causing  serious 
inflammation,  great  depression  of  v’ital  powers, 
and  much  collapse.  They  are  to  be  treated  in 
the  same  way  as  stings  of  bees  and  wasps, 
ammonia  and  whisky  being  applied  to  the 
part,  and  stimulants  given  internally.  To 
remove  the  poison  from  the  wound  small  in- 
cisions are  made  and  encouraged  to  bleed,  and 
the  wound  may  be  sucked,  if  no  scratch  exists 
on  the  lips  or  mouth.  The  use  of  cupping  glasses 
after  scarification  is  also  recommended. 

The  Guinea-worm  {Dracunculus  or  Filar ia 
medimnsis)  is  in  one  stage  a minute  animal 
inhabiting  water  or  moist  soil,  and  common  in 
the  East  Indies  and  on  the  coast  of  Africa.  It 
attacks  those  exposed  to  it  owing  to  bare  feet 
and  legs,  pierces  the  skin  and  then  proceeds  to 


develop  the  woiin  form  in  the  loose  tissue.  It 
is  the  female  only  that  is  known.  In  this 
situation  it  grows  to  a length  varying  from  one 
to  six  feet,  of  the  thickness  of  vermicelli,  and  it 
reaches  its  maturity,  when  its  body  is  filled  with 
ill  about  nine  months.  Much  pain,  stiff- 
ness, and  swelling  accompany  its  gi’owth,  and 
finally  a large  bleb  filled  with  fluid  rises  on  the 
skin,  usually  in  summer.  When  the  raised 
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cuticle  has  been  removed,  the  head  and  an 
inch  or  more  of  the  body  of  the  worm  are  seen 
projecting  from  tlie  centre  of  the  raw  surface. 
An  abscess  may  be  formed,  and  when  it  is 
opened  the  head  of  the  worm  is  found.  It  is 
removed  only  gradually  by  twisting  the  fine 
end  of  the  worm  round  a piece  of  adhesive 
plaster,  rolled  into  a quill  shape,  or  round  a 
piece  of  wood  such  as  a match,  and  then  every 
day  a turn  or  two  is  given  to  the  plaster  or 
match,  the  worm  being  gradually  wound  upon 
it,  no  violence  being  used  lest  the  body  be 
torn  (Fig.  371).  After  a more  or  less  prolonged 
period  the  tail  of  the  worm  is  reached,  recog- 
nized by  its  hook-like  appearance. 

Snake-bit6S. — All  snakes  and  serpents  are 
not  venomous,  though  all  are  capable  of  biting. 
One  of  the  main  distinctions  between  those  that 
are  poisonous  and  those  not  so  is  that  the 
poisonous  reptile,  as  a rule,  has  no  ordinary 
teeth  in  the  upper  jaw,  but  has  instead  two  long 
curved  conical  fangs.  These  fangs,  when  not 
in  use,  may  be  concealed  in  fokls  of  the  linino- 

O ; 

membi’ane,  but  when  the  jaw  is  opened  they 
are  erected  to  strike.  Connected  with  each 
fang  is  the  poison  gland,  one  of  the  glands  of 
the  mouth,  which  has  undergone  special  de- 
velopment, and  a duct  from  the  gland  jiasses  to 
the  fang,  which  is  perforated  to  the  point  by  a 
fine  channel  down  which  the  poison  can  be  dis- 
charged, when  the  animal  strikes.  Behind  these 
upper  jaw-bones  the  palate  bones  carry  a row 
of  teeth,  fitted  for  seizing  and  holding  or  squeez- 
ing  prey,  but  not  for  chewing.  In  non-poisonous 
reptiles  the  poison 
fangs  ai’e  riot  pre- 
sent, but  there  is  a 
row  of  teeth  in  the 
ordinary  position 
in  the  upper  jaw, 
and  rows  of  the  palatine  teeth  behind  them. 
Fig.  372  shows  the  head  of  a venomous  snake 
—a  viper,  while  Fig.  373  shows  the  head  of  the 
British  snake,  which  is  destitute  of  these  fangs, 
and  is  therefore  ^ ’ 

hai'mless.  The 
forked  tongue 
seen  protruding 
fi’om  the  mouth 
in  each  case  is 
not  capable  of  doing  harm.  It  is  formed  by  two 
muscular  cylinders  united  towards  their  base 
but  free  at  their  extremities,  and  used  rather 
as  an  organ  of  touch  than  of  taste. 

Among  the  non  - venomous  snakes  are  the  , 
common  ringed  snake  of  Britain,  already  men-  ! 


j tioned,  the  black  snake  {Bascanion  constrictor), 
1 and  the  pythons  and  boas,  wdiich  include  the 
kinds  popularly  known  in  America  as  the  ana- 
conda. These  latter,  all  belonging  to  the  boa 
j family,  include  the  largest  and  most  poweiful 
animals  of  the  serpent  species.  Though  their 
bite  is  harmless  they  are  very  destructive,  be- 
cause of  their  power  of  winding  themselves 
round  the  bodies  of  their  victims  and  crushing 
them  into  pulp  in  tlieir  coils,  preparatory  to 
swallowing  them. 

To  the  venomous  serpents  belong  tbe  common 
viper,  occurring  in  England  and  Scotland,  which 
inflicts  a severe  bite,  but  not  commonly  deadly 
except  in  the  case  of  children  and  feeble  per- 
sons, and  the  American  rattlesnake  {Crotalus 
horridus),  which  is  very  deadly.  The  rattle  is 
due  to  a series  of  horny  scales,  jointed  to  one 
another,  at  the  end  of  the  tail,  the  shaking  of 
which,  when  the  animal  throws  itself  into  a coil, 
makes  the  noise.  The  water  viper  or  moccasin 
{Cenchris  or  Ancistrodon  piscivorus),  found  in 
swamps  in  warmer  parts  of  America,  the  copper- 
head {Trigonocephalus  contortrix),  the  cotton- 
mouth  (perhaps  a variety  of  the  copperhead), 
and  the  harlequin-snake  {Flaps  fulvius),  are 
all  venomous  and  found  in  America.  In  Brazil 
and  Central  America  is  found  a poisonous 
variety,  of  the  same  species  as  the  rattlesnake, 
and  called  the  jararaca;  in  Australia  the  tiger- 
snake  and  6eaX\\-di66Qr  {Acanthophis  Sorter)  are 
venomous;  in  Africa  the  horned-snake  {Cerastes 
cornutm)  and  puff-adder  (CTo^/m  arietans)  of  the 
Cape  of  Good  Hope,  and  the  asp  {Xaje  haje) 
are  the  best  known  and  most  dreaded.  In  India, 
where  it  is  calculated  20,000  natives  die  annually 
from  snake-bite,  the  chief  poisonous  serpents  are 
the  cobra,  cobra-di-capello  {Xaja  tripudians), 
the  bungarus  or  rock-serpent,  Russell’s  viper 
{Dahoia),  chain-viper  or  tic  polonga  of  Ceylon, 
and  the  Ophiophagus  Flaps. 

The  cobra  is  also  called  hooded  or  spectacled 
snake,  because  the  skin  of  the  neck  is  veiy 
loose,  and  can  be  distended  to  cover  the  neck 
like  a hood,  wdiile  the  ocelli  on  the  back  of  the 
neck  produce  the  spectacled  appearance. 

Besides  those  named,  ])oisonous  sea-snakes 
abound  in  the  Indian  and  Pacific  Oceans. 

The  effects  of  a snake-bite,  as  well  as  those  of 
stings,  depend  on  the  amount  of  poison  injected 
into  a wound.  This  is  not  the  case  with  poisoned 
wounds,  such  as  dissection  wounds,  wounds 
poisoned  by  jmtrefactive  material.  The  poison 
injected  in  the  case  of  the  snake-bite  is  not 
capable  of  multiplying  in  the  system.  It  con- 
tains an  alkaloid,  according  to  some,  acting  by 
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chemical  activity.  If  one  has  been  thoroughly  | 
bitten,  a double  wound  should  be  seen,  the 
punctures  of  the  two  fangs,  half  an  inch  apart.  ! 
Intense  pain  ami  swelling  occur  at  the  bitten 
part,  extending  up  the  body.  Symptoms  of 
shock  quickly  come  on,  giddiness,  loss  of  speech, 
clammy  sweats,  dimness  of  vision,  faintness, 
weakness,  sickness  and  vomiting.  Drowsiness, 
stupor,  unconsciousness,  and  perhaps  convulsions 
occur.  Death  occurs  generally  within  two  hours, 
but  may  be  more  speedy,  and  death  is  almost 
certain  if  a full  dose  of  poison  has  been  injected 
by  the  animal.  But  if  a small  dose  of  the  poison 
has  been  received,  or  the  venom  is  inert  from 
some  condition  of  the  serpent,  recovery  may 
ensue,  even  after  threatening  symptoms  have 
been  shown. 

Treatment  of  Snake-bite  is  thus  laid  down 
by  one  of  the  greatest  authorities  on  Indian 
poisonous  serpents.  Sir  Joseph  Fayrer:  “When 
a person  is  bitten  by  a poisonous  snake,  send  at 
once  for  the  doctor.  Pending  his  arrival,  apply 
a ligature,  made  of  a piece  of  cord,  rouml  the 
limb  or  part  at  or  about  2 or  3 inches  above 
the  bite.  Introduce  a piece  of  stick  or  other 
lever  between  the  cord  and  part,  and  by  twisting 
tighten  the  ligature  to  the  utmost.  Apply  two 
or  three  ligatui-es  above  the  first  at  intervals  of 
4 or  6 inches,  and  tighten  them  also.  After  the 
ligatures  have  been  applied,  scarify  by  cutting 
across  the  puncture  to  the  depth  of  j inch, 
with  a sharp  penknife  or  othei-  cutting  instru- 
ment, and  let  the  wounds  bleed  freely,  or 
better  still,  excise  the  punctured  and  poisoned 
part.  Apply  either  a hot  iron  or  live  coal  to 
the  bottom  of  these  wounds  as  quickly  as  possible, 
or  some  carbolic  or  nitric  acid.  If  the  bite  be 
not  on  a finger  or  toe,  or  on  a part  where  the 
ligature  can  be  applied,  raise  up  the  integument 
with  the  finger  and  thumb,  and  with  a sharp 
penknife  cut  out  a circiilar  piece  as  big  as  a 
finger  nail  round  each  puncture,  that  is,  round 
the  points  of  the  finger  and  thumb,  to  the 
depth  of  I inch.  Then  apply  the  hot  iron  to 
the  bottom  of  the  wounds,  and  wash  the  part 
with  solution  of  permanganate  of  potash.  Give 
fifteen  drops  of  liquor  ammonia,  diluted  with 
water,  immediately,  and  repeat  it  every  quarter 
of  an  hour,  for  thiee  or  four  do.ses  or  longer, 
if  symptoms  of  poisoning  appear,  or  give  hot 
brandy  or  other  spirit,  with  an  equal  (luantity 
of  water,  about  an  ounce  of  each  for  an  adult,  at 
the  same  intervals.  tShould  no  symptoms  of  j 
poisoning  come  on  in  half  an  hour  the  ligatures 
should  be  relaxed,  or  the  part  will  perish  from 
gangrene.  If  depression,  faintness,  nausea,  , 


hurried  respiration,  and  exhaustion  supervene, 
the  ligature  should  not  be  relaxed  until  the  per- 
son is  recovering,  or  until  the  ligatured  part  is 
cold  and  livid. 

Another  plan  lately  introduced  by  M.  de 
Lacerda  is  not  to  scarify,  excise,  and  cauterize, 
&c.,  but  to  inject  into  the  site  of  the  bite  a 1 per 
cent  filtered  solution  of  permanganate  of  potash, 
the  object  being  to  follow  u])  and  neutralize  the 
poison.  If  by  this  method  a sufficient  quantity 
of  the  antidote  could  be  accurately  brought  into 
contact  with  all  the  virus  in  the  tissues  (the 
mixture  of  snake  poison  and  solution  of  per- 
manganate of  potash  out  of  the  body,  when  in- 
jected under  the  skin,  is  quite  innocuous)  it  might 
prove  an  effectual  remedy;  and  we  are  glad  to 
observe  that  Mr.  Ilichanls  is  zealously  j^rosecut- 
ing  a series  of  experiments,  with  a view  to  deter- 
mine the  value  of  the  practice. 

Sucking  the  wounds  may  be  beneficial,  but  as 
it  may  be  dangerous  to  the  operator  it  cannot 
be  enjoined  as  a duty.  If,  however,  it  be  pi’ac- 
tised,  rinse  the  mouth  thoroughly  both  before 
and  after  the  procedure,  with  the  permanganate 
of  potash  solution.  If  symptoms  of  poisoning 
set  in  and  increase,  if  the  patient  become  faint 
or  depressed,  unconscious,  nauseated,  or  sick, 
apply  mustard  poultices  or  liquid  ammonia  on 
a cloth  over  the  stomach  or  heart;  continue  the 
stimulants,  and  keep  him  warm,  but  do  not  shut 
him  up  in  a hot  stifling  room  or  small  native 
hut;  rather  leave  him  in  the  fi'esh  air.  Do  not 
make  him  walk  about  if  de}>ressed;  nurse  him 
with  stimulants,  mustard  poultices  or  ammonia, 
but  let  him  rest.  If  the  person  be  seen  some 
time  after  the  bite  has  been  inflicted,  and  indi- 
cations of  poisoning  are  present,  the  same  mea- 
sures are  to  be  resorted  to,  or  the  new  method 
of  M.  de  Lacerda  may  be  adopted.  They  are 
less  likely  to  be  successful  at  this  late  period  of 
the  case,  but  nothing  else  can  be  done.  In  many 
cases  the  prostration  is  due  to  fear;  the  bite 
may  have  been  that  of  a harndess  or  exhausted 
snake,  and  persons  thus  bitten  will,  of  course, 
raj)idly  recover  under  the  use  of  the  above  mea- 
sures. If  poisoned,  but,  as  is  frequentl}'  the 
case,  not  fatally,  these  measures  are  also  the 
most  expedient;  if  severely  poisoned,  no  others 
are  likely  to  be  more  efficacious. , Beoi)le  should 
be  warned  aguinst  incantations,  popular  anti- 
dotes, and  loss  of  time  in  seeking  for  skilled  aid. 
The  remedial  means  suggested  are  no  doubt 
I severe,  and  not  such  as  under  other  circum- 
stances should  be  intrusted  to  non-professional 
persons;  but  the  alternative  is  so  dreadful,  that, 

, even  at  the  risk  of  unskilful  treatment,  it  is 
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better  that  the  patieut  should  have  a chance  of 
recovery.” 

The  two  objects  of  this  treatment  are,  first, 
to  remove  the  poison  before  it  can  get  into  the 
circulation,  if  possible;  and  second,  to  maintain 
the  strength  of  the  patient  by  stimulants  till 
any  i)oison  that  has  gained  entrance  to  the  blood 
is  expelled  by  the  ordinary  excretory  channels. 
For  the  latter  purpose  whisky  is  much  I’elied 
on,  and  is  given  at  frequent  intervals,  even  to 
the  i>oint  of  symptoms  of  intoxication  beginning 
to  show  themselves.  Under  the  cii’cum stances, 
however,  very  large  quantities  can  be  given 
without  intoxication  being  induced;  but  it  is 
needful  to  observe  that  that  condition  is  not 
desired. 

Bites  of  other  Animals.  — Hydrophobia  is 
the  only  disease  requiring  mention  as  resulting 
from  the  bites- of  dogs,  cats,  foxes,  &c.,  and  it 
has  been  discussed  on  p.  421. 

The  Poison  of  Venereal  Disease. — There 
is  one  disease  of  this  class,  due  undoubtedly  to 
a special  poison,  which  has  been  already  de- 
scribed elsewhere  (p.  422).  There  are  other 
two  affections,  occasioned  also  by  the  introduc- 
tion into  the  body  of  morbid  material,  but 
whether  they  are  as  truly  the  result  of  specific 
poisons  is  not  so  certain.  The  one  is  soft 
chancre,  chancroid  ulcer,  or  the  soft  sore,  so 
called  in  contradistinction  to  the  hard  sore, 
which  is  the  first  step  in  the  production  of 
syphilis;  the  other  is  an  inflammation  of  the 
urinary  passage,  called  urethritis  or  gonor- 
rhoea. The  soft  chancre  is  a simple  ulcer,  with 
a ragged  irregular  floor,  with  an  abundant 
yellow  discharge;  and  the  tissues  beneath  it 
are  not  condensed  and  hardened  as  in  the  other 
variety ; but,  though  they  may  be  puffy  and 
swollen,  are  of  the  natural  softness  and  mo- 
bility. This  ulcer  tends  to  worm  its  way  in 
every  direction  under  the  skin  and  to  produce 
much  destruction  of  parts.  Moreover  the 
matter  fi’orn  the  ulcer  readily  produces  other 
ulcers  on  the  same  person.  This  sore  appears 
first  sirn])ly  as  a small  red  inflamed  area,  where 
the  poison  has  penetrated.  In  two  or  three 
days  it  is  a pimple  and  the  skin  around  it  is 
inflamed.  In  another  day  it  is  a bleb  filled 
with  clear  fluid,  which,  however,  becomes 
yellow;  and  when  about  the  sixth  day  the 
pustule  bursts,  the  ulcer  is  the  result.  It  is 
capable  of  invading  the  tissues  in  every  direc- 
tion and  producing  extensive  loss  of  substance. 
There  is  often  considerable  surrounding  inflam- 
mation and  pain.  Moreover,  some  of  the  matter 
from  the  ulcer  may  be  ]ficked  up  by  absorbent 


vessels  and  carried  to  the  chain  of  glands  in  the 
groin  {d,  e,  f,  Fig.  113,  p.  208),  leading  to  the 
inflammation  and  suppuration  of  one  or  more 
of  the  glands.  This  is  called  a bubo.  If  it 
actually  comes  to  matter,  and  is  allowed  to  take 
its  course  and  burst,  then  a large  ragged  foul 
sore  is  jn’oduced,  pouring  out  a profuse  dis- 
charge, and  the  matter  of  this  ulcei'  is  capable 
of  producing  a new  one  on  parts  with  which  it 
comes  into  contact,  just  as  the  matter  of  the 
original  sore.  It  is,  if  not  promptly  and  vigor- 
ously treated,  almost  certain  to  spread  along 
the  groin,  invading  one  gland  after  anothei', 
till  a large  irregular  ulcer  is  produced.  Even 
although  material  is  not  carried  up  to  the  glands 
of  the  groin  infecting  them,  a bubo  may  arise 
owing  merely  to  the  irritation.  This  is  called 
a sympathetic  bubo.  It  is  simpler  and  more 
easily  dealt  with  than  the  former,  but  niay  end 
in  the  formation  of  an  abscess.  The  indications 
of  the  foi’mation  of  a bubo  are  redness,  heat, 
pain,  and  swelling  in  the  groin.  When  matter 
forms  the  swelling  becomes  soft,  and  it  points, 
and  soon,  if  not  opened,  bursts  the  skin. 

The  treatment  of  the  soft  chancre  and  such 
complications  as  may  arise  ought  alwaj^s  to  be 
in  the  hands  of  a surgeon.  So  much  mischief 
may  be  produced  by  neglect,  and  so  much 
destruction  of  tissue  may  rapidly  occur,  that  the 
sooner  the  case  is  dealt  with  by  a com])etent 
person  the  better.  The  first  thing  one  seeks  to 
do  is  to  destroy  the  poisonous  character  of  the 
sore.  One  of  the  most  effectual  ways  is  by 
means  of  strong  nitric  acid.  The  sore  is  wiped 
clean  and  dry  with  lint.  A piece  of  lint  in  a 
basin  of  cold  water  is  placed  at  hand,  then  a 
small  piece  of  wood — the  end  of  a wooden  match 
will  suit — is  dipped  into  the  acid,  any  hanging 
drop  is  removed  against  the  lip  of  the  bottle, 
and  the  piece  of  wood  is  passed  over  the  whole 
surface  rapidly,  and  excess  is  removed  by  the 
use  of  the  wet  lint.  A white  film  forms  im- 
mediately over  the  sore,  due  to  destruction  of 
the  surface.  In  a day  or  two  this  falls  oft', 
leaving  a healthy  surface,  discharging  healthy 
matter,  and  showing  the  red  granulations  of  a 
healing  wound  (p.  968).  If  the  whole  surface 
of  the  sore  has  not  been  touched  with  the  acid 
it  will  remain  discharging  infective  material  and 
undermining  the  skin,  reinfecting  the  healthy 
portion.  It  is,  therefore,  needful  to  make  cer- 
tain that  the  acid  has  been  applied  over  the 
whole  surface,  the  undermined  edges  of  the 
skin  being  specially  attended  to.  If  in  a day 
or  so  tlie  sore  seems  extending  in  some  direc- 
tions and  healing  in  others,  one  may  condude 
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that  the  application  of  the  acid  has  not  been 
thorough  enough,  and  it  may  then  be  reapplied. 
Instead  of  nitric  acid  carbolic  acid  might  be 
used. 

After  the  excess  of  acid  has  been  reniov^ed  by 
the  wet  lint  tlie  part  sbould  be  dried,  iodoform 
should  be  dusted  over  it,  and  a piece  of  anti- 
septic cotton  lightly  fixed  upon  it.  Twice  a 
day,  at  any  rate,  the  dressing  should  be  removed, 
the  part  carefully  washed  with  hot  water,  dried, 
aiul  fresh  iodoform  and  dressing  reapplied. 
Carbolic  lotion  or  chloride  of  zinc  lotion  migljt 

O 

be  used  instead  of  the  iodoform,  or  sulpho-car- 
bolate  of  zinc  lotion  (see  Section  IX.,  p.  910),  the 
strong  penetrating  smell  of  iodoform  is  so  un- 
pleasant. If  any  of  these  is  used  a pledget  of 
lint  is  soaked  in  it,  placed  over  the  sore,  covered 
with  oiled  silk,  then  with  a larger  piece  of  anti- 
septic wool  and  lightly  secured  with  a bandage. 

It  should  be  noted  that  scrupulous  care  must 
be  exercised  in  washing  the  hands  after  perform- 
ing such  a dressing,  and  in  burning  all  particles 
of  lint,  cotton,  &c.,  that  have  been  used.  No 
towels  should  be  employed,  but  only  pieces  of 
lint,  &c.,  that  can  readily  be  burned.  All  this 
is  to  prevent  infection  of  others. 

When  a bubo  is  threatened  the  person  should 
immediately  take  up  a reclining  position  and 
keep  at  perfect  rest,  since  motion  only  aggra- 
vates the  pain  and  swelling.  Then  cloths, 
lightly  wrung  out  of  iced  water,  should  be 
placed  over  the  j)art  and  renewed  every  few 
minutes  for  half  an  hour  or  so  on  end.  After 
two  or  three  hours’  interval  this  process  may 
be  repeated.  If  the  pain  and  swelling  begin  to 
subside,  this  treatment  should  be  persevered  in, 
the  ice,  however,  never  being  so  long  applied 
continuously  as  to  ]>roduce  a livid  appearance 
on  the  part.  If,  however,  the  swelling  increases 
and  becomes  soft,  it  is  clear  matter  has  formed, 
or  is  forming,  the  ice  is  to  be  abandoned  and 
warm  applications  employed.  At  the  very 
earliest  moment  the  abscess  should  be  opened, 
for  if  this  be  not  done  the  matter  may  burrow 
in  all  directions  and  effect  much  destruction. 
If  the  abscess  be  a simple  one  it  is  enough  to 
keep  it  clean  by  frequent  bathing  and  to  apply 
simple  dressings  of  some  antiseptic  solution  and 
antiseptic  cotton.  If,  however,  it  is  an  abscess 
produced  by  absorption  of  the  poison  of  the 
original  sore,  it  will,  like  it,  exhibit  highly 
destructive  tendencies,  and  will  require  to  be 
treated  on  the  samedines  as  the  original  chancre. 

Throughout  all  this  treatment  the  person 
should  take  light  opening  medicines  of  the 
.saline  kind  (p.  862).  should  have  a plain  but 


wholesome  and  nourishing  diet,  and  should  avoid 
all  spirituous  liquors.  Complete  rest  is  almost 
a necessity. 

Urethritis  or  Gonorrhoea  is  an  inflammation 
of  the  urinary  passage,  which  may  be  occasioned 
by  mechanical  or  chemical  irritation,  the  passing 
of  a catheter  or  stone,  by  contact  with  dis- 
charges of  a perfectly  innocent  character,  such 
as  that  of  leucorrhoea  (the  whites),  but  which  is 
most  commonly  due  to  impurity.  But  the  fact 
that  it  may  arise  in  a perfectly  innocent  way 
must  never  be  overlooked.  In  cases  due  to 
contagion  the  first  symptoms  occur  in  four  or 
five  days,  though  they  may  arise  sooner  or  later. 
They  consist  in  a feeling  of  itching  at  the  orifice 
of  the  canal,  a feeling  of  heat  or  slight  scalding 
in  passing  water,  a slight  thin  discharge,  and 
some  degree  of  redness  and  pouting  at  the  open- 
ing of  the  canal.  Within  twenty-four  or  forty- 
eight  hours  acute  inflammation  has  developed, 
the  redness  and  swelling  are  much  increased, 
the  scalding  is  great,  the  discharge  is  copious 
and  white  or  yellowish  white,  and  there  may  be 
frequent  desire  to  pass  water,  only  small  quanti- 
ties coming  with  difficulty  and  with  much  jiain. 
Painful  erections  (Chordee)  occur  specially 
during  the  night.  This  condition  of  afl'airs 
lasts  for  several  days,  or  for  fully  a week,  and 
then  the  symptoms  begin  to  abate.  The  pain, 
&c.,  diminishes  and  disappears,  and  the  dis- 
charge becomes  thin  and  watery  and  scanty, 
and  may  speedily  cease.  A thin  and  scanty 
discharge  ma}'',  however,  ]iersist  for  a long 
period — termed  a Gleet.  There  are  numerous 
cornjflications  which  may  occur.  Inflammation 
may  extend  to  the  testicle  or  bladder,  and  very 
commoidy  to  one  of  the  glands  of  the  groin, 
ending  in  a bubo  (see  p.  987),  which,  however, 
is  more  easily  subdued  than  that  due  to  soft 
chancre.  Two  other  complications  of  gonorrhoea 
are  gonorrhoeal  rheumatism  and  an  inflammation 
of  the  eyes,  exactly  resembling  that  described 
on  p.  458  as  purulent  inflammation  of  the  eyes 
of  the  newly  born.  The  treatment  of  gonorrhoea 
to  be  successful  depends  upon  so  many  details, 
if  it  is  speedily  to  effect  the  cure  of  the  inflam- 
mation and  prevent  it  becoming  chronic,  that  it 
is  hardly  possible  for  it  to  be  treated  successfully 
except  by  a skilled  person.  The  general  lines 
of  treatment  may,  however,  be  indicated.  First 
of  all  physical  exertion  should  be  avoided, 
absolutely  if  ])ossible  ; the  bowels  should  be 
unloaded  by  a brisk  saline  medicine,  such  as 
salts  or  seidlitz-powder ; the  diet  should  consist 
of  skimmed  milk  as  largely  as  may  be,  at  any 
rate  all  fat,  highly  seasoned  dishes,  i)astries, 
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pepper,  acid  substances  and  fruits  being  care- 
fully refused,  and  veiy  specially  all  alcoholic 
drinks  whatever  being  denied.  Abundance  of 
soda  or  potash  water,  apollinai'is,  or  seltzer,  may 
be  drunk  alone  or  with  milk,  as  well  as  ordinary 
water.  These  dilute  the  ui’ine  and  diminish  its 
irritating  characters.  To  still  further  diminish 
the  acidity  of  the  urine,  to  inci’ease  the  quantity 
of  water  passed  in  order  to  flush  the  canal,  and 
to  relieve  pain,  the  following  mixture  is  taken 
in  table-spoonful  doses  every  two  hours : — 

Bromide  of  potassium, 160  grains. 

Acetate  of  potassium,  4 drachms. 

Infusion  of  jDareira  brava,  or  in- 
fusion of  buchu, 8 ounce.s. 

Mi.v. 

If  the  pain  and  chordee  are  great,  4 drops  of 
tincture  of  belladonna  may  be  added  to  each 
alternate  dose.  ■ The  part  should  be  kept  per- 
fectly clean,  but  not  enveloped  in  a mass  of 
material,  a thin  layer  of  absorbent  cotton  only 
being  used  to  absorb  the  discharge,  and  fixed  by 
being  lightly  rolled  round  the  point  of  the  organ 
and  secured  by  the  foreskin  being  drawn  for- 
wards over  it.  It  must  be  frequently  renewed. 
If  the  chordee  be  severe,  full  doses  of  bromide 
of  potassium — 30  grains  in  each  dose — should 
be  given  several  times  during  the  day,  and  along 
with  5 to  8 drops  of  tincture  of  belladonna  at 
bed-time.  A morphia  suppositoiy  gi’ain)  may 
be  passed  up  into  the  bowel  at  bed-time.  If  so, 
however,  care  must  be  taken  to  secure  free 
movement  of  the  bowels  by  a seidlitz-powder 
early  next  morning.  In  many  cases  the 
symptoms  subside  Avithout  further  treatment. 
Should  they  not  disappear,  but  the  disease  pass 
through  all  its  stages,  injections  need  to  be 
resorted  to,  but  they  are  not  to  be  employed 
during  the  inflammatory  process,  but  only  after 
the  inflammatoi-y  symptoms  have  declined,  after 
the  first  eight  or  ten  days.  When  this  stage  is 
reached,  the  simplest  injection  is  that  of  sulphate 
of  zinc,  2 grains  to  each  ounce.  It  is  at  this  stage 
also  that,  for  the  first  mixture,  one  containino- 
cubebs  and  co|)aiba  is  substituted.  Perhaj)S 
the  simplest  form  is  that  of  capsules  containing 
20  drops  each  of  oil  of  cubebs  and  copaiba,  of 


which  two  to  four  are  taken  three  or  four  times 
daily,  or  instead  10  drops  of  sandal- wood  oil  on 
a piece  of  sugar  three  or  four  times  daily,  or 
20  drops  of  copaiba  with  20  of  liquor  potassa? 
and  an  ounce  and  a half  of  water  may  be 
taken  thrice  daily.  Such  ti’eatment  ought  to 
be  suflicient  to  effect  a cure;  but  it  must  be 
remembered  that  a modified  form  of  the  in- 
flammation may  readily  recur  Avith  a slight 
exciting  cause,  and  great  care  and  moderation 
in  eating,  drinking,  and  in  other  habits  Avill  be 
necessary  to  confirm  the  cure.  The  manner  of 
giving  the  injection  is  of  the  utmost  import- 
ance, since  unless  the  injection  fluid  be  brought 
into  contact  Avith  all  of  the  inflamed  membi’ane 
of  the  canal  no  benefit  can  be  expected.  The 
patient  should  have  a glass  syringe,  capable  of 
holding  one  ounce.  It  should  be  provided  Avith 
a bulbous  end.  When  the  syringe  has  been 
completely  filled  Avith  the  injection  fluid  and 
all  air  expelled,  the  bulbous  end  is  introduced 
into  the  canal,  the  organ  being  held  upright 
with  the  left  fore-finger  and  thumb.  The  mouth 
of  the  canal  is  pi-essed  against  the  syringe  to 
prevent  an}’-  fluid  escaping;  and  the  piston  of 
the  syringe  is  sloAvly  pressed  down  till  the  canal 
is  full.  When  the  syi’inge  is  withdrawn  the 
person  must  compress  the  mouth  of  the  canal 
with  finger  and  thumb  for  two  or  three  minutes, 
to  retain  the  fluid.  When  the  ])erson  lets  go, 
the  fluid  is  immediately  ejected  by  the  elasticity 
of  the  canal.  Before  tlie  injection  is  given  the 
patient  should  pass  water  to  Avash  any  matter 
out  of  the  canal,  and  preA'ent  it  being  driven  up 
into  the  bladder  by  the  injection.  Instead  of 
th.e  sulphate  of  zinc,  sulpho-carbolale  of  zinc 
may  be  used  in  solution,  1 grain  to  each  ounce 
of  water,  or  Goulard’s  Avater.  Chronic  forms 
of  the  disease  it  is  needless  to  consider  here, 
nor  yet  cases  of  gonorrhoeal  rheumatism  or 
ojflithalmia,  which  must  have  expert  treat- 
ment. Complete  rest  and  the  use  of  saline 
opening  medicines  and  the  application  of  iced 
cloths,  as  suggested  or,  p.  988,  Avill  often  arrest 
a threatened  bubo  or  inflammation  of  the  testicle. 
In  the  latter  case  a suspensory  bandage  to  relieA’e 
the  parts  of  dragging  is  essential. 
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Section  III. 

SHOCK  OR  COLLAPSE  AND  SYNCOPE  OR  FAINTING  AND  INSENSIBILITY: 
THEIR  TREATMENT.  THE  TEMPORARY  TREATMENT  OF  FRACTURES. 
THE  CARRIAGE  OF  INJURED  PERSONS. 

Shock  or  Collapse: 

Its  Nature  and  Treatment— Syncope  or  Fuiuting; 

Reaction  and  Traumatic  Fever; 

Insensibility  or  Unconsciousness. 
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Temporary  Treatment  of  Broken  Collar-bone; 

Temporary  Treatment  of  Broken  Upper  Arm; 

Temporary  Treatment  of  Broken  Forearm; 

Temporary  Treatment  of  Broken  Thigh-bone  ; 

Temporary  Treatment  of  Broken  Lower  Leg; 

Temporary  Treatment  of  Broken  Ribs; 

Temporary  Treatment  of  Broken  Jaw-bone. 
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A Two-handed  Seat; 

A Three-handed  Seat ; 
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Rijle  and  Blanket  Stretcher; 

How  One  Person  may  Can-y  an  Unconscious  Individual. 


SHOCK  OR  COLLAPSE,  AND  SYNCOPE: 
THEIR  TREATMENT. 

Shock  is  a state  of  depression  of  all  the  vital 
powers,  following  upon  some  injury  or  marked 
mental  or  emotional  impression.  The  degree 
and  duration  of  shock  are  very  various,  being 
dependent  not  only  upon  the  severity  of  the 
injury  or  impression,  but  also  upon  the  vigour 
and  susceptibility  to  nervous  impressions  of  the 
individual.  Thus  a sudden  injury  may  produce 
such  a profound  and  paralysing  influence  upon 
all  the  vital  powers  that  deatli  may  occur  almost 
immediately  or  after  a brief  period.  For  ex- 
ample, a sudden  blow  on  the  pit  of  the  stomach 
may  cause  death,  due  to  shock,  and  after  an 
extensive  burn  death  may  occur  from  collapse 
in  spite  of  eflbrts  to  produce  a rally  by  means 
of  stimulants,  &c.  On  the  other  hand,  an  indi- 
vidual may  suffer  from  slight  and  passing  shock, 
owing,  for  example,  to  the  I’eceipt  of  sudden 
tidings,  either  joyful  or  painful,  or  owing  to 
some  slight  injury  or  sudden  pain.  To  take 
this  last  instance  first,  most  people  know  what 
are  its  signs — the  sudden  blanching  of  the  face, 
the  appearance  of  confusion,  the  tottering  gait, 
the  clutching  at  a support  or  .sinking  into  a 
chair,  the  trembling  that  seizes  the  whole  body, 
the  coldness  of  the  hands,  indeed  of  the  whole 
body,  the  cold  clammy  sweat  that  bathes  the 
surface,  the  sicknes.s,  perhaps,  and  faintness. 


After  a few  minutes  of  anxiety,  there  is  often 
a prolonged  sigh  as  if  some  heavy  load  were 
being  removed,  and  the  colour  begins  to  return; 
the  person  begins  to  rouse  himself ; and  it  may 
be  that  the  momentary  depression  jiasses  into 
a brief  period  of  reaction,  during  which  the 
person’s  face  becomes  suffused  with  a bright 
flush,  and  the  skin  becomes  warm  and  moist. 
When  the  shock  is  more  severe,  the  pallor  of 
the  skin  remains;  the  hands  and  feet  are  spe- 
cially cold;  the  pulse  is  feeble  but  quick,  some- 
times scarcely  perceptible  at  the  wrist;  the 
breathing  is  slow,  shallow,  and  sighing;  and  the 
person,  though  conscious,  lies  still,  with  dull 
eyes,  but  a strained  look  upon  the  face,  replies 
weakly  and  with  effort  to  any  questions,  and  is, 
as  a rule,  entirely  indisposed  to  make  any  effort 
either  in  moving  or  speaking,  while  there  are  in- 
distinctness of  vision  and  confusion  of  thought. 
Vomiting  may  occur  and  the  patient  begin  to 
recover,  as  evidenced  by  the  strengthening  of  the 
])ulse,  the  increase  in  the  breathing,  the  return 
of  blood  to  the  skin  and  its  consequent  warmth 
and  moisture.  During  the  period  of  shock  the 
temperature  is  invariably  below  the  normal, 
from  a half  degree  to  one  and  a half  or  more, 
and  the  depression  of  the  temperatui’e  is  a 
very  good  guide  to  the  degree  of  the  shock. 
If  the  depression  increases,  instead  of  diminish- 
ing, all  these  symptoms  become  aggravated,  the 
prostration  is  more  marked,  weak  quick  pulse, 
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feeble  imperceptible  breathing,  and  anxious 
only  semi-conscious  look  upon  the  countenance; 
while  the  pupils  are  usually  dilated,  and  motions 
are  passed  involuntarily  from  the  bowels.  Sjias- 
modic  muscular  twitchings  often  occur.  If,  how- 
ever, the  shock  is  passing  off,  there  ai’e  gradual 
improvement  of  pulse  and  breathing,  gradual 
restoration  of  colour  and  animation  to  the  face, 
and  gradual  restoration  of  warmth  to  the  surface. 
The  state  of  depression  over,  the  i)erson  passes 
into  a stateof  reaction,  with  full  bounding  pulse, 
quickened  breathing,  flushed  and  moist  skin,  and 
elevated  temperature.  This  reaction  stage  usu- 
ally corresponds,  though  not  always,  in  duration 
and  degree  with  the  preceding  depression.  The 
more  severe  and  prolonged  the  collapse  has  been, 
the  more  pronounced  will  be  the  after  reaction. 
Commonly,  however,  its  signs  do  not  pass  much 
beyond  the  activity  of  the  normal  healthy  stan- 
dard. But  after  injury  or  operation  it  may  be 
so  well  marked  as  to  become  an  actually  feverish 
condition;  thirst,  loss  of  appetite,  foul  tongue, 
constipation,  scanty  high-coloured  urine,  excite- 
ment and  loss  of  sleep,  indicating  general  dis- 
turbance of  the  functions  of  the  various  organs. 
When  reaction  goes  to  this  extent,  the  term 
traumatic  fever  is  applied  to  it. 

In  some  cases  of  shock,  the  patient,  instead 
of  being  motionless  and  listless,  is  restless  and 
excited,  tossing  about  in  bed,  throwing  the 
arms  from  side  to  side  and  moving  the  head,  in 
an  apparent  state  of  great  mental  distress.  At 
the  same  time  the  other  signs  of  lowered  vital 
power’s  ai’e  to  be  found,  namely  pallor,  weak 
pulse,  and  feeble  breathing. 

The  state  of  collapse  which  has  been  described 
is  usually  most  severe  after  injuries  involving 
considerable  injury  to  the  tissues  or  covering 
an  extensive  surface.  Thus  in  extensive  burns, 
it  is  the  collapse  that  is  dreaded  to  begin  with 
rather  than  the  actual  injury  itself ; and  it  is  a 
most  marked  feature  of  injuries  accompanied 
by  considerable  bruising  or  crushing  of  parts, 
or  injuries  to  boTies  or  joints.  The  restless  form 
is  witnessed  when  there  has  been  considerable 
loss  of  blood,  or  where  there  is  much  pain. 
Usually,  however,  in  the  state  of  collapse  the 
sensations  are  much  blunted  and  the  patient  is 
not  acutely  sensible  to  pain,  even  sharp  pain, 
but  only  vaguely  conscious  of  it. 

A person  may  remain  in  a state  of  shock  for 
a variable  time,  from  a few  minutes  to  several 
hours,  and  this  depends  not  only  upon  the 
severity  of  the  injury  but  also  upon  the  state 
of  the  person.  For  example  even  trifling  acci- 
dents produce  severe  symptoms  of  shock  in  per- 


sons subject  to  kidney  disease,  while  women 
and  children  and  persons  of  a nervous  tempera- 
ment have  rai)id  and  sharp  reaction,  followed 
by  speedy  recovery. 

The  causes  of  these  symptoms  that  have  been 
described  are  no  doubt  to  be  referred  to  the 
nervous  system.  In  the  case  of  death  following 
a blow  on  the  stomach  the  fatal  result  is  due  to 
the  powerful  impres.sion  made  upon  a large  nutss 
of  nervous  substance,  called  the  solar  plexus, 
and  connected  with  the  sympathetic  system  of 
nerves  (see  p.  98),  which  is  situated  behind 
the  stomach.  It  is  the  duty  of  this  system  of 
nerves  to  preside  over  the  animal  functions,  the 
distribution  of  blood,  the  action  of  the  heart, 
the  work  of  the  dige.stive  organs,  and  so  on;  and 
any  profound  impression  upon  these  nerves 
necessarily  affects  in  a most  marked  way  all 
these  processes.  When  one,  then,  considers  that 
it  is  the  effect  produced  on  the  nervous  system 
which  results  in  the  production  of  the  symptoms 
that  have  been  described,  one  can  understand 
how  such  different  things  as  a sudden  joyful 
surprise,  a piece  of  bad  news,  a sudden  fright, 
an  unlooked-for  appearance,  or  a fall  or  other 
injury,  may  all  produce  similar  effects.  The 
feeble  heart,  the  faint  breathing,  the  cold  skin, 
the  vacant  mind,  the  lessened  sensibility  to  pain, 
are  all  evidences  of  unequal  and  irregular  dis- 
tribution of  blood  and  faint  stimulation  of  the 
heart,  the  result  of  weakened  or  semi-paralysed 
nervous  influence. 

Syncope  is  a condition  akin  to  shock  in  its 
nature  and  cause.  It  is  sudden  and  profound 
and  caused  by  arrest  of  the  heart’s  action.  It 
may  occur  because  of  sudden  emotion  or  fright, 
or  because  of  pain,  or  loss  of  blood.  It  has 
been  already  described  on  p.  243. 

The  Treatment  of  Shock.  — In  the  very 
slight  cases  of  shock  little  or  no  treatment  is 
required.  The  person  should  be  made  to  sit 
down  or  recline,  and  the  application  of  smelling- 
salts  to  the  nostrils,  the  administration  of  a 
tea-spoonful  of  aromatic  spirits  of  ammonia 
(sal  volatile)  in  water,  or  any  hot  drink,  will 
usually  be  sufficient.  This  is  ])ractically  the 
same  treatment  as  has  been  already  described 
for  fainting  on  p.  243.  In  the  case  of  severe 
shock,  however,  much  more  is  necessary.  A 
consideration  of  the  real  nature  of  the  attack 
will  clearly  show  that  the  two  chief  objects  to 
be  sought  in  treatment  are  the  restoration  of 
the  warmth  of  the  body  and  of  the  activity  of 
the  circulation.  Both  of  these  objects  are  ob- 
tained by  the  same  treatment.  The  person  is 
to  be  laid  on  a bed  or  couch  and  the  clothes  are 
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to  be  quickly  removed,  tlie  usual  night  garments 
being  substituted.  Hot-water  bottles  should  be 
placed  at  the  feet,  or  hot  bricks  wrappeil  up  in 
flannel.  It  is  needful  to  warn  against  placing 
a bottle  tilled  with  boiling  water  against  the 
patient’s  body  unprotecteil  from  excessive  heat. 
For,  in  the  state  of  diminished  sensibility  of  the 
patient,  actual  burning  of  the  skin  might  occur 
without  the  |3erson  experiencing  pain.  A very 
severe  case  of  this  sort  came  once  under  the 
author’s  treatment.  If  the  coldness  of  the  body 
is  extreme  and  the  prostration  great,  the  patient 
may  be  wholly  wrapped  in  warm  blankets,  and 
hot-water  bottles  placed  outside  the  blankets  to 
maintain  their  warmth.  In  such  extreme  cases, 
also,  flannels  wrung  out  of  hot  mustard  and  water 
(a  table-spoonful  of  mustard  to  a pint  of  hot 
water)  should  be  placed  over  the  chest  and  belly, 
and  specially  over  the  heart,  and  these  may  be 
frequently  renewed.  Or  a mustard  poultice 
may  be  applied,  or  a cloth  sprinkled  with  tur- 
pentine and  then  covered  over  with  a thick 
flannel  pad  wrung  out  of  hot  water.  Mean- 
while, any  assistants  may  be  occupied  rubbing 
the  limbs  from  their  extx’emity  upwards.  This 
should  be  done  without  exposing  the  parts  to 
further  cold.  In  the  next  place  stimulants  are 
to  be  given  by  the  mouth,  if  the  pei’son  can 
swallow.  Whisky  or  brandy  in  hot  water  is 
undoubtedly  the  best.  Two  or  three  tea-spoon- 
fuls of  the  spirit  in  half  a wine-glassful  of  hot 
water  may  be  given  at  once,  and  this  may  be 
repeated  in  twenty  minutes  or  half  an  hour,  if 
needful.  It  may  be  repeated  at  brief  intervals 
several  times,  the  pulse  being  taken  as  an  indica- 
tion of  its  need  ; but  excitable  people  are  apt  to 
administer  large  quantities  in  their  terrified  zeal; 
and  this  must  be  guarded  against.  Strong  hot 
coffee  or  tea  is  also  useful  if  an  alcoholic  stimulant 
be  not  at  hand.  Instead  of  any  of  these,  ammonia, 
either  in  the  form  of  the  weak  spirit  of  hartshorn 
(10  to  15  drops  in  water)  or  in  the  form  of  the  aro- 
matic spirit  (halt  to  one  tea-spoonful  in  water), 
may  be  given  by  the  mouth  and  frequently  re- 
peated. Small  cpxantities  of  hot  beef-tea — a 
wine-glassful  at  a time — are  also  useful,  fre- 
quently repeated.  If  the  person  cannot  swallow, 
the  stimulant— whether  of  whisky  and  water 
or  milk,  brandy  and  water  or  milk,  or  wine 
and  water,  or  ammonia  and  water — should  be  in- 
jected into  the  bowel.  Severe  cases  of  shock, 
and  the  .shock  of  snake  bite,  have  been  treated 
successfully  by  the  injection  into  a vein  of  10 
drops  of  the  spirit  of  hartshorn  in  1 or  2 ounces 
of  warm  water.  This  could  only  be  undertaken 
by  a medical  man,  but  the  same  quantities  could 


be  injected  into  the  bowel  without  risk  by  any- 
one. Ether — sulphuric  ether — is  often  employed 
to  produce  a rally  in  profound  prostratioji  after 
injury  or  loss  of  blood — 10  to  30  drops  may  be 
injected  under  the  skin  by  means  of  the  hypo- 
dermic syringe.  It  acts  with  great  rapidity. 
All  these  measures  are  not  necessary  except  in 
most  extreme  cases.  In  ordinary  cases,  in 
which  the  circulation  is  restored  in  from  half  an 
hour  to  two  or  three  hours,  the  warmth  to  the 
body,  friction,  and  the  hot  stimulant  are  quite 
sufficient.  Provided  the  pulse  is  gradually  im- 
proving it  is  a mistake  to  be  too  officious. 
Someone  requires  to  ‘‘  stand  by,”  and  give  oc- 
casionally another  small  dose  of  the  stimulant, 
for  in  such  cases  the  jxatient  is  quite  conscious 
and  able  to  swallow.  By  being  too  energetic 
one  is  apt  to  encourage  an  excessive  reaction 
and  some  amount  of  fever.  Should  such  undue 
reaction  occur  iced  cloths  may  be  applied  to  the 
head,  stimulants  are  to  be  stopped,  diet  is  to  be 
kept  low,  and,  if  necessai’y,  a dose  of  purgative 
medicine  may  be  given,  5 grains  of  calomel  fol- 
lowed by  castor-oil  or  a dessert-spoonful  of  some 
saline  medicine  such  as  granular  effervescing 
citrate  of  magnesia. 

It  is  to  be  remembered  that  sometimes,  after 
a patient  has  begun  to  rally,  a relapse  occurs. 
Therefore  he  is  to  be  watched  carefully.  As 
soon  as  the  pulse,  breathing,  and  colour  ax'e 
improved,  stixnulants  should  be  giveix  less  fre- 
(piently,  but  watchfulness  exex’cised  so  that  on 
the  slightest  appeai’axxce  of  reixewed  depressioxx 
an  additional  quantity  xnight  be  given. 

The  ti’eatment  of  shock  accompanied  by  I’est- 
lessixess  is  to  be  conducted  oix  the  same  lixies, 
for  the  restlessxxess  and  excitement  ax'e  indicative 
of  gx'eat  weakxxess  to  be  met  by  stixxuxlating 
drinks  and  nourishment. 

Insensibility  or  Unconsciousness  may  arise 
froxxx  nxany  causes,  froxn  concussion  of  tlie  bx-ain 
(p.  104)  as  the  result  of  a fall  or  a Ixlow,  froxxx 
shock  (p.  990),  from  an  epileptic  (p.  123)  or  apo- 
plectic (p.  103)  fit,  fi’om  faixxting  (p.  243),  fi'Oixx 
poisoning  by  alcohol  (p.l024)  or  opium  (p.l025). 
The  syrxxptoms  of  these  coxiditions  have  been 
already  descx’ibed  in  the  ])ai’agra])hs  already  re- 
ferred to  aixd  the  appropriate  tx’eatmexit  stated. 
Great  and  suddeix  loss  of  blood  will  also  caixse 
deep  uixconsciousness.  The  suri’oundings  will 
often  indicate  clearly  the  natui’e  of  the  case.  It 
may  be  evident  fx'om  the  situatioix  and  position 
of  the  body  that  the  person  has  fallexx  fi’oxxx  a 
height;  the  presence  of  woixnds  will  assist  the 
formation  of  an  opinion.  If  the  unconsciousness 
is  flue  to  loss  of  blood  fx’om  a wound,  or  a rup- 
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tured  varicose  vein,  this  will  usually  be  evideut. 
The  features  of  apoplexy  (see  p.  103)  are  easily 
distinguished  from  shock  or  fainting. 

In  all  cases  lay  the  patient  on  his  back,  the 
head  slightly  supported  ; have  him  under  cover; 
remove  all  tight  clothing;  arrest  any  bleeding; 
restore  and  maintain  the  heat  of  the  body  by 
friction  and  warm  applications.  In  cases  of 
shock,  fainting,  loss  of  blood,  stimulants  are 
necessary.  But  in  apoplectic  seizures,  concussion 
of  the  brain,  and  epilepsy,  eflbrts  to  restore  con- 
sciousness and  the  use  of  stimulants  are  hurtful. 
Alcohol  and  opium  poisoning  are  spoken  of 
elsewhere. 

THE  TEMPORARY  TREATMENT  OF 
FRACTURES. 

Fractures  have  been  considered  at  length  on 

O 

p.  35  and  the  following  pages,  and  the  causes, 
varieties,  symptoms,  and  treatment  of  them  have 
been  detailed  at  length.  In  this  part,  devoted 
to  accidents  and  emergencies,  however,  it  is 
thought  advisable  to  make  a brief  summary  of 
the  means  by  which  the  fact  that  a bone  has 
been  broken  may  be  determined  quickly  in  the 
cricket,  football,  or  hunting  field,  and  to  explain 
how,  without  any  of  the  special  appliances  de- 
scribed in  the  pages  referred  to,  such  accidents 
may  be  temporarily  treated,  so  that  additional 
injury  may  not  be  inflicted  before  surgical  aid 
arrives,  or  in  course  of  conveying  the  person 
within  reach  of  it. 

Such  information  is  of  the  utmost  value  to  all 
engaged  in  out-door  sports  and  to  many  others 
besides,  and  ought  to  be  in  the  possession  of 
everyone.  Such  an  injury  may  be  readily 
sustained,  and  often  is  so,  by  even  a simple 
jump  from  a style,  by  a fall,  by  a kick,  by  a fall 
from  a horse.  In  the  most  of  these  cases  the 
injury  is  comparatively  simple,  the  damage 
done  is  not  extensive,  and  if  the  broken  bone 
were,  then  and  there,  j^roperly  secured  till  it 
could  be  treated  by  a surgeon,  comparatively 
rapid  recovery  would  be  made.  But  very  often 
much  more  extensive  damage  is  inflicted  than 
that  due  to  the  original  accident,  because  of  the 
want  of  knowledge  of  how  to  handle  the  limb 
on  the  part  of  those  who  come  to  the  aid  of  the 
injured  man.  Too  often  a patient,  who  has 
suffered  a break  of  one  of  the  bones  of  the  lower 
leg,  is  encouraged  to  make  repeated  attempts  at 
walking,  supported  on  each  side,  or  is  roughly  and 
unskilfully  carried  to  some  shelter,  the  injured 
limb  being  permitted  to  dangle  and  twist,  to 
the  grievous  injury  of  the  soft  parts.  A simple 
fracture  is  often  thus  converted  into  a compound 


one  by  the  ends  of  the  broken  bone  being  thrust 
through  the  soft  parts,  or  by  its  movement 
vessels  are  torn  and  nerves  injured,  and  a simple 
injury  converted  into  one  of  great  extent  and 
gravity,  while  inflammation  is  excited  and  much 
pain  inflicted.  All  this  a little  knowledge  would 
render  impossible.  No  harm  is  done  if  a limb 
is  supposed  to  be  broken,  the  bone  of  which  has 
really  suffered  no  such  injury,  and  if  under  the 
mistaken  notion  the  temporary  treatment  for  a 
broken  bone  be  adopted,  while  great  injury  and 
suffering  may  be  the  result  of  mistaking  a frac- 
ture for  a dislocation  or  of  failure  to  think  of 
the  possibility  of  fracture  at  all. 

The  General  Sig-ns  of  Fracture  will  be 
briefly  stated.  They  are  noted  in  detail  on  p. 
36.  The  first  is  immediate  disablement.  If 
the  leg  be  broken  the  person  falls  to  the  ground, 
and  if  he  attempts  to  rise  it  is  only  to  fall  again. 
The  broken  arm  falls  by  the  side.  When  the 
collar-bone  is  broken  the  shoulder  drops  and 
cannot  be  raised  by  the  person  himself.  Then 
the  limb  is  more  easily  moved  than  its  fellow; 
it  bends  at  the  break,  unless  in  the  case  of  the 
lower  leg  or  forearm,  when  only  one  of  the 
two  bones  is  broken  and  the  other  acts  as  a 
splint.  On  pressing  with  the  thumbs  at  the 
seat  of  injury  the  two  ends  of  the  bone  yield 
and  a grating  feeling  may  be  experienced. 
Usually  deformity  is  produced  by  the  muscles 
acting  on  one  or  other  of  the  parts  of  the  bone; 
thus,  in  the  case  of  the  thigh,  the  limb  is 
shortened  and  turned  out,  and  so  on. 

We  shall  notice  the  more  common  fz’actures 
separately  and  indicate  how  they  are  to  be 
temporarily  adjusted,  the  directions  given  being 
in  every  case  fully  illustrated  in  Plate  XV, 
Temporary  Treatment  of  Fractured 
Collar-bone. — In  this  case  the  dropped  shoulder, 
which  the  person  cannot  raise  by  action  of  the 
muscles,  the  ends  of  the  broken  bone  projecting 
under  the  skin  at  the  upper  part  of  the  chest, 
and  their  mobility  and  grating,  indicate  the 
nature  of  the  accident.  A firm  pad  is  to  be  made, 
which  can  be  improvised  of  pocket  handker- 
chiefs, a soft  cap,  a waistcoat  rolled  up,  or  for 
that  matter  a bundle  of  hay  rolled  up  in  a 
handkerchief;  and  it  is  to  be  placed  well  up  into 
the  arm-pit  to  raise  the  shoulder.  If  the  person 
applying  the  pad  will  grasp  the  upper  arm,  high 
up,  with  the  left  hand,  and  raise  the  shoulder, 
bracing  it  back  at  the  same  time,  and  then  jmsh 
up  the  pad,  the  replacement  will  be  effected. 
The  forearm  is  to  be  bent  and  folded  over  the 
chest,  and  kept  in  that  position  till  a bandage 
is  passed  round  the  chest— a triangular  bandage, 
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or  a handkerchief  or  a neckerchief,  or  if  nothino- 
else  is  to  be  had  a belt  ora  brace — to  hx  it  there. 
Lastly  the  arm  is  to  be  supported  in  a large  sling, 
the  elbow  being  well  held  up.  (See  lig.  in  Plate 
XV.) 

Temporary  Treatment  of  Broken  Upper 
Arm. — Here  the  position  in  whicli  the  person 
holds  the  arm  is  significant.  He  supports  the 
elbow  by  the  hand  of  the  uninjured  side,  hold- 
ing it  close  to  his  side.  The  mobility  of  the 
upper  arm,  the  shortening  produced,  the  ir- 
regular hollow  felt  on  passing  the  hand  down 
from  the  shoulder,  whose  roundness  is  main- 
tained, all  indicate  at  once  what  is  wrong.  The 
ragged  ends  may  readily  be  felt  even  through  a 
coat  sleeve.  It  is  not  necessary  to  remove  any 
clothing,  in  fact  inadvisable,  for  every  distur- 
bance except  by  a skilled  person  is  apt  to  be 
hurtful.  Let  the  forearm  be  bent  and  held 
over  the  chest,  let  the  person  assisting  put  a 
narrow  sling  round  the  neck,  supporting  the 
wrist  but  not  the  elbow  (see  Plate  XV  ).  That 
done,  let  him  look  for  something  to  act  as  a splint. 
A piece  of  paling  may  suit,  or  a pair  of  hunting 
whips  (see  Plate  XV.),  or  a walking-stick  broken 
in  two.  Something  should  be  wrapped  round  the 
temporary  splints  to  protect  the  arm  from  undue 
pressure.  One  piece  is  to  be  placed  on  the  front 
and  another  on  the  outer  side,  and  inside  it  will 
be  well  to  j)lace  a pad,  which  a folded  waistcoat 
will  readily  supply.  Then  let  something  to  fix 
them  with  be  looked  for,  handkerchiefs,  neck- 
ties, braces.  In  the  case  of  the  hunting  whip.s, 
the  whip  ends  might  do  in  the  absence  of  every- 
tliing  else.  Let  all  be  got  ready  to  save  unneces- 
sary handling  of  the  arm.  Then  place  the  splints 
in  position  on  tlie  front  and  outer  side  of  the  arm 
and  the  pad  on  the  inner  side,  MKe  care  that  the 
pad  does  not  press  too  far  up  into  the  arm-pit  to 
hinder  the  circulation^  and  place  the  straps  ready 
to  be  tightened.  Then  let  one  person  firmly 
grasp  the  arm  above  the  elbow  and  pull  gently 
but  steadily  downwards.  The  displaced  ends 
of  bone  will  readily  be  brought  opposite  one 
another,  and  then  the  straps  are  firmly  secured 
to  keep  them  so.  If  only  one  person  be  present 
beside  the  injured  man,  it  will  be  necessary  for 
him  to  apply  the  splints  and  partially  tighten 
the  bandages  before  pulling  on  the  limb,  in  order 
that  when  the  arm  is  pulled  down  lie  may  be  able 
to  complete  the  tightening  with  one  hand,  while 
he  holds  the  arm  in  extension  with  the  other. 
By  having  the  sling  on  previously  his  task  will 
be  easier.  If  two  persons  are  present  to  assist, 
one  will  keep  the  fragments  together  while  the 
other  adjusts  the  splints  and  bandages. 


Temporary  Treatment  of  Broken  Fore- 
arm.— If  only  one  of  the  two  bones  of  the 
forearm  (see  Plate  I.)  be  broken,  temporary 
treatment  is  very  simple.  It  is  only  necessary 
to  place  the  arm  in  a broad  sling,  without  dis- 
turbing any  clothing  or  applying  any  splint,  for 
the  unbroken  bone  acts  as  a splint.  That  such 
a break  has  Occurred  is  discovered  by  passing 
the  thumbs  one  after  the  other  along  first  one 
side  of  the  forearm  and  then  the  other.  When 
the  break  is  reached,  pain  is  comjdained  of  by 
the  person,  the  bones  are  perceived  to  yield,  and 
grating  is  felt  by  the  person  assisting.  If  both 
bones  be  broken,  the  forearm  yields  completely 
at  the  break  and  deformity  is  produced.  Here 
again  two  pieces  of  paling,  the  two  halves  of 
a broken  walking-stick,  &c.,  are  to  be  pro- 
cured. If  such  a narrow  piece  of  wood  as  a 
stick  aflbrds  is  all  that  is  to  be  had,  it  is  better 
to  roll  it  up  in  a waistcoat  or  anything  else 
which  will  give  it  some  breadth  and  prevent  it 
pressing  unduly  on  one  part  of  the  forearm  only. 
If  the  injured  person  has  his  coat  on,  it  should 
not  be  removed ; if  he  ha])pens  to  be  at  the  time 
coatless  some  soft  padding  must  be  interposed 
between  the  arm  and  the  extemporized  splints. 
Bend  the  forearm  and  carry  it  across  the  chest, 
thumb  directed  upwards.  Ap))ly  the  padded 
splints  .so  that  one  lies  along  the  front  of  the 
forearm,  lu'ojectingout  beyond  the  elbow  behind, 
not  pressing  into  the  elbow,  while  the  other  lies 
along  the  outer  side,  and  secure  with  one  or 
two  straps,  which  handkei’chiefs,  neck-ties,  gar- 
ters, &c.,  will  provide.  If  both  bones  are  broken 
it  is  necessary  before  aj)plying  the  splints  to 
grasp  the  hand,  and,  the  elbow  being  fixed, gently 
to  pull  on  it  to  reduce  displacement  and  bring 
the  broken  ends  opposite  one  another,  in  which 
position  the  forearm  must  be  fixed.  This  is 
not  necessary  if  only  one  bone  is  broken,  since 
the  soiind  bone  lu’events  displacement  as  a rule. 
Then  support  the  forearm  in  a sling,  the  broad 
sling  will  be  best  though  the  narrow  one  is  re- 
presented in  Plate  XV. 

Temporary  Treatment  of  Broken  Thigh- 
bone.— This  accident  is  recognized  by  the  fact 
that  the  ])erson  cannot  use  the  limb,  which  is 
shortened  and  turned  outwards,  so  that  as  the 
person  lies  on  the  ground  the  heel  of  the  unin- 
jured limb  rests  on  the  ground  while  the  foot  of 
the  broken  leg  lies  on  its  outer  side.  It  is  quite 
unnecessary  to  remove  any  clothing,  to  cut  up 
the  trousers,  or  disturb  the  clothing  in  any  way. 
Let  the  foot  of  the  injured  leg  be  taken  by  one 
person,  the  heel  resting  in  the  palm  of  the  left 
hand  and  the  other  hand  over  the  back  of  the 
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boot,  and  let  that  person  gently  pull  on  the 
foot,  turning  it  into  its  correct  position,  so  that 
the  heel  is  directed  downwards  and  the  toes 
upwards;  let  him  bring  it  alongside  its  fellow, 
pulling  on  it  so  that  the  two  limbs  are  of  the 
same  length.  Meanwliile  let  another  make  a 
pad  by  rolling  up  a jacket  lengthways,  or  other 
suitable  material,  and  j)lace  it  between  the  two 
thighs,  extending  pretty  well  up,  and  down 
beyond  the  knee  at  all  events.  Then  let  a 
splint  be  found.  If  only  one  person  is  present 
to  ;issist  the  injured  man,  he  may  insert  the  pad 
between  tlie  thighs  then  draw  on  the  foot,  and 
tie  both  limbs  together  at  the  ankle  by  means 
of  a handkerchief,  thereafter  going  to  find  a 
splint.  The  splint  must  be  long  enough  to 
reach  nearly  up  to  the  arm-pit  and  down  to 
project  beyond  the  feet.  Again  a piece  of  wood 
torn  from  a jailing  might  suit.  In  Plate  XY., 
one  figure  shows  how  a rifle  might  be  used,  the 
stock  resting  up  near  the  arm-pit  and  the  barrel 
passing  down  the  leg.  Let  it  be  noted  that  the 
barrel  should  not  be  allowed  to  rest  on  the 
ground  but  should  pass  along  the  middle  of  the 
leg.  In  the  case  of  the  rifle  or  anything  so  thin, 
a pad  to  surround  it  and  so  increase  its  breadth 
would  be  a gi’ent  advantage.  The  extemporized 
splint  being  applied  is  to  be  fixed  by  several 
triangular  bandages,  handkerchiefs,  or  the  like, 
which  are  to  secure,  not  only  the  splint  on  the 
outside  but  also  the  ])ad  on  the  inside.  Finally 
a strap  is  to  be  passed  round  the  body  and  the 
upper  end  of  the  splint,  and  another  binds  both 
legs  together.  Thus  one  leg  acts  as  a splint  on 
the  inner  side  of  the  other. 

After  this  has  been  done,  as  the  per.son  will 
be  compelled  to  lie  flat  on  the  ground  till  means 
are  provided  for  his  removal,  those  assisting 
him  should  see  that  he  is  protected  as  far  as 
possible  from  damp  on  the  ground  by  coats, 
&c.,  gently  passed  under  him,  or  he  may  at  once 
be  carrieil  to  drier  ground  if  four  persons  be 
present,  by  the  method  described  in  the  section 
dealing  with  stretchers.  Three  persons  kneel 
down  on  the  left  knee  on  one  side  of  him,  one 
at  the  head  and  shoulder-s,  another  opposite  the 
hip.s,  a third  at  the  lower  leg.s,  while  the  fourth 
kneels  down  on  the  other  side,  opposite  the 
middle  of  the  three.  All  four  insinuate  their 
arms  under  him  and  all  acting  together  rise  as 
one  man,  and  slowly  carry  him  off.  In  laying 
him  down  again  they  must  be  careful  again  all 
to  act  together. 

Temporary  Treatment  of  Broken  Lower 

The  treatment  of  this  accident  is  quite 
similar  to  that  of  broken  forearm  and  is  usually 
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easy,  since  commonly  only  one  of  the  two  bones 
of  the  lower  leg  is  broken,  though,  of  course, 
both  may  suffer.  In  the  case  of  only  one  being 
broken,  though  the  ]ierson  cannot  walk  or  sup- 
port himself  on  that  leg,  there  is  no  dis]>lace- 
ment,  the  sound  bone  acting  as  a splint.  But 
on  jiassing  the  fingers  along  the  outer  and  then 
the  inner  side  of  the  leg,  a place  is  reached  where 
pain  is  comjflained  of,  the  bones  are  found  to 
yield  and  grating  is  felt.  Again  it  is  quite  un- 
necessary to  cut  up  the  trousers  or  remove  any 
part  of  the  clothing.  A splint  is  wanted  for  the 
outside  of  the  limb,  and,  if  it  can  be  obtained, 
for  the  inside  also.  Plate  XV.  shows  how  two 
bayonets  might  be  used,  or  the  scabbard  of  a 
short  sword.  In  the  case  of  the  bayonets  it 
would  be  nece.ssary  to  protect  the  leg  from  their 
sharp  edges  by  enveloping  them  in  some  thick 
material  which  would  act  as  a pad.  Whenever 
possible  the  extemporized  splint  should  be  made 
to  project  beyond  the  foot  and  should  be  broad 
enough  there  to  prevent  the  foot  moving  from 
side  to  side.  Plate  XY.  shows  a cricket  bat 
.^applied  for  such  a purpose.  The  splints  being 
padded  and  applied,  one  outside  and  the  other 
inside,  they  are  to  be  secured  by  three  fasten- 
ings at  least.  If  only  one  s])lint  is  available 
place  it  outside  and  put  a pad  inside.  It  will 
be  an  additional  protection  to  the  injured  limb, 
if  the  two  legs  be  then  bound  together  near  the 
ankles  and  knees. 

Temporary  Treatment  of  Broken  Ribs.— 
The  danger  of  a broken  rib  or  of  broken  ilbs  is 
that,  in  the  carriage  of  the  person,  or  in  his  own 
walking  for  help,  the  movement  causes  one  of 
the  broken  ends  to  puncture  the  lung  or  do 
other  similar  damage.  This  is  the  more  likely 
to  happen  the  farther  round  towards  the  back 
the  fracture  happens  to  be.  Short  difficult 
breathing  accompanied  by  pain,  following  a fall 
or  blow  or  squeeze,  should  lead  one  to  suspect 
this  accident.  The  person  usually  carries  him- 
self also  in  a particular  way,  leaning  over  to  the 
injured  side,  and  keeping  his  arm  close  against 
it  to  restrain  movement.  This  is  the  object  of 
tern|iorary  treatment,  and  is  quickly  apjilied  by 
passing  a .stout  broad  bandage  round  the  chest 
and  fixing  it  firmly.  A shawl  might  be  folded 
along  its  length  to  an  appropriate  amount,  and 
wound  firmly  round  the  body  for  this  jnirpose, 
being  fixed  by  pins. 

Temporary  Treatment  of  Broken  Lower 
Jaw  may  be  ajijflied  by  means  of  an  ordinary 
handkerchief  of  sufficient  length  by  tearing  it 
into  a four-tailed  bandage  (p.  959).  It  is  torn 
down  the  middle  from  each  end  to  within  3 
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inches  of  the  centre.  The  centre  is  placed  over 
the  chin,  the  lower  tails  carried  up  the  side  of 
the  head  and  tied  on  the  top  and  the  upper  ones 
to  the  back  of  the  head,  being  tied  there.  Refer 
to  p.  959. 

THE  CARRIAGE  OF  INJURED 
PERSONS. 

Of  equal  importance  with  the  apj^ropriate 
temporary  treatment  of  injured  persons,  specially 
such  as  have  had  the  misfortune  to  get  a bone 
broken,  is  their  skilful  conveyance  to  shelter  or 
assistance.  Fractures  can  hardly  be  put  up, 
howev'er  skilfully,  so  as  to  render  it  difficult  to 
do  serious  injury  in  transporting  the  person 
from  one  place  to  another,  and  any  simj^le  means 
which  will  lessen  the  chances  of  further  harm 
is  worth  noting.  Two  persons  alone  may  carry 
an  injured  man  for  a considerable  distance  with- 
out any  appliance  at  all,  if  he  can  assume  a sit- 
ting posture,  by  forming  a two,  three,  or  four 
handed  seat. 

A Two-handed  Seat  is  formed  by  the  two 
carriers  standing  in  line,  making  a quarter  turn 
towards  one  another,  and  locking  their  hands 
together  by  the  fingers,  palms  upwards,  the 
right  hand  of  the  right-hand  man  locking  with 
the  left  hand  of  the  left-hand  man,  the  other 
hand  of  each  resting  on  the  shoulder  of  the 
other  (see  fig.  3,  Plate  XIV.).  The  locked  hands 
form  the  seat  and  su]q)ort  the  patient  under 
the  thigh-bones  a little  above  the  knees,  while 
the  other  arms  support  the  patient’s  back.  The 
patient  may  be  able  to  assist  by  putting  an  arm 
round  the  shoulder  of  each  beai’er. 

A Three-handed  Seat  is  formed  by  the 
carrier  on  the  right  grasping  his  left  forearm 
above  the  wri.st  with  the  right  hand.  He  then 
grasps  the  left  forearm  of  the  left-hand  bearer, 
whose  left  hand  grasps  the  right  wrist  of  his 
neighbour  (fig.  4,  Plate  XIV.).  The  left-hand 
bearer’s  free  right  hand  is  laid  on  his  neighbouPs 
shoulder.  The  joined  arms  thus  form  a tri- 
armular  seat,  and  the  left-hand  bearer’s  right 
arm  supports  the  patient’s  back. 

A Four-handed  Seat  is  used  when  the  pa- 
tient is  able  to  support  himself  in  the  sitting 
j)Osition  by  placing  his  arms  round  his  bearers’ 
shoulders.  Each  bearer  grasps  his  own  right 
forearm,  near  the  wrist,  with  his  left  hand,  and 
with  his  free  hand  grasps  his  neighbour’s  left 
forearm  (fig.  5,  Plate  XIV.).  I his  is  called  a 
“ Queen’s  Chair.” 

Chairs. — A person  who  may  be  carried  in  a 
sitting  posture  may  be  transported  in  a chair,  a 
hic^h-backed  chair  if  his  head  and  shoulders  need 
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support,  or  an  ordinary  chair,  if  he  can  maintain 
his  sitting  posture  unaided  by  a support  to  his 
back.  A rocking-chair  may  be  utilized  for  the 
purpose  by  passing  two  stout  long  sticks,  fully 
longer  than  bioomsticks,  under  the  chair,  one 
on  each  side,  and  tying  them.  The  staves  should 
slope  downwards  fi'om  back  to  front,  [>assing 
close  under  the  seat  at  the  back  and  being  tied 
at  the  junction  of  the  seat  and  the  uprights  of 
the  back,  and  passing  under  the  lower  round  in 
front,  and  securing  each  at  the  junction  of  the 
round  and  the  front  iqu-ight  of  its  own  side.  A 
bearer  in  front  and  one  behind,  standing  between 
the  trams  thus  formed,  will  easily  carry  the 
chair,  as  the  old-fashioned  sedan-chair  used  to 
be  carried.  A person  with  broken  ribs  should 
thus  be  carried  in  the  sitting  position,  or  by  a 
two  or  three  handed  seat. 

School  Forms,  Settees,  Garden  Seats,  &c., 
may  be  utilized  for  those  who  must  be  trans- 
ported lying  at  full  length,  as  in  cases  of  broken 
thigh-bone,  as  illustrated  in  fig.  2,  Plate  XIV. 
Such  a seat  could  be  carried  by  hand  by  four 
bearers,  if  a stout  stave  were  passed  under  the 
seat  at  each  end  in  a direction  across  its  length, 
so  that  it  ])i’ojected  at  each  side. 

Rifle  and  Blanket  Stretcher. — A stretcher 
may  be  improvised  by  means  of  two  rifles  and 
a blanket  as  shown  in  fig.  1,  Plate  XIV.  The 
rug  or  blanket  is  fully  unrolled.  Under  each 
of  the  two  sides  a rifle  is  placed,  and  the  rug  is 
firmly  rolled  in  round  the  rifle,  till  the  space 
between  the  two  rifles  is  reduced  to  20  inches. 
An  improvised  stretcher  may  be  made  of  a 
blanket  and  rug  and  four  stout  poles;  rake 
handles  would  be  suitable.  Two  long  ])oles  are 
placed  on  the  ground  j)arallel  to  one  another, 
18  to  20  inches  aj^art.  Near  their  ends  they  are 
crossed  by  two  of  shorter  length.  The  poles  are 
firmly  tied  with  whip-cord  where  they  cross 
one  another.  The  blanket,  rug,  or  sheet  is  then 
fastened  on,  specially  well  down  the  sides  and 
at  the  angles  where  the  poles  cross. 

Stretchers  and  Stretcher  Drill  are  con- 
sidered in  detail  in  a succeeding  section. 

Plate  XIV.  fig.  0 shows  how  by  means  of  a 
bath  towel  an  injured  man,  who  is  able  to  su])- 
port  himself  in  a sitting  posture,  may  be  carried 
up  a stair  with  comparative  ease. 

When  it  is  necessary  for  one  man  to  carry 
another,  he  will  do  so  most  easily  by  placing 
himself  on  his  patient’s  right  side  and  lifting 
him  so  high  that  the  upper  part  of  the  patient’s 
body  leans  over  his  left  shoulder,  the  bearer’s 
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FIEST-AID  IN  ACCIDENTS. 


I.  Tins  illustrates  tlie  application  of  splints  for  first-aid  in  a case  of 
fracture  of  the  lower  right  leg.  An  outer  and  inner  splint  have  been 
ap})lied  and  fixed  by  bandages,  knotted  on  the  outside.  The  legs  have 
then  been  bandaged  together,  by  one  bandage  passing  over  the  ankles  and 
another  below  the  knees. 

The  plate  also  shows  four  men  of  a stretcher  squad,  kneeling  on  the  left 
knee,  lifting  the  patient,  preparatory  to  placing  the  stretcher  under  him. 

II.  In  this  plate  an  injured  man  is  shown  with  a triangular  bandage 
applied  over  the  head,  the  shoulder  bandaged  by  a triangular  bandage,  and 
the  wrist  supported  in  a sling. 

He  is  being  carried  by  a two-handed  seat. 

]5a. 
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FIRST-AID  IN  ACCIDENTS 


Plate  XVa. 


First-aid  in  fracture  of  Lower  Leg.  H,  Injured  Head  and  Shoulder,  patient  being  carried  by  a two-handed  seat. 
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Carriage  of  Injured.] 


ACCIDENTS  BY  FIRE. 


997* 


left  arm  passing  round  his  patient’s  back  under 
his  arms,  and  his  right  under  his  legs  just  above 
the  knees.  Captain  E.  M.  Sliaw,  of  the  Lomlon 
Metropolitan  Fire  Brigade,  has  described  an- 
other method.  First  turn  the  person  face  down- 
wards, the  helper  standing  in  line  with  the 
patient  and  in  front  of  his  head.  Let  the  helper 
then  raise  the  person  by  taking  liold  close  under 
his  arm-pits,  as  high  as  he  can,  till  the  body 
rests  on  one  of  the  knees.  The  bearer  then 
stoops,  places  his  arms  round  the  patient’s  waist 
and  lifts  him  to  an  upright  position.  Again 


stooping,  the  bearer  passes  one  arm  between  the 
legs  and  round  one  of  them,  grasping  with  the 
other  hand  one  of  the  patient’s  wrists.  The  per- 
son’s body  then  falls  over  the  helper’s  shoulder, 
and  he  rises  with  him  in  this  position.  The 
patient’s  arms  are  hanging  over  the  helper’s 
back,  so  that  to  grasp  one  of  his  wrists  the  arm 
has  to  be  caught  from  behind  and  pulled  for- 
wai'd  under  the  bearer’s  arm.  The  ]>atient  is 
thus  fixed  securely  on  the  bearer’s  shoulder,  the 
hold  on  the  leg  j)revents  him  falling  backwards, 
and  that  on  the  wrist  fronj  .slipping  down. 


Section  IV. 

THE  EFFECTS  OF  HEAT  AND  COLD:  BURNS  AND  SCALDS; 
SUNSTROKE  AND  HEAT-FEVER:  LIGHTNING  AND  ELECTRIC  STROKE: 

FROST-BITE  AND  CHILBLAINS. 

First  Aid  in  Accidents  by  Fire:  The  Extinction  of  Flames. 

Burns  and  Scalds : 

Burns  of  the  First,  Second,  and  Third  Degree; 

The  Treatment  of  Burns  and  Scalds— Cavron-oi\ ; 

Burns  from  Explosions  of  Gas,  Gunpoivder,  Burning  Clothing,  <L-c.; 

Scalds  of  Mouth,  Throat,  and  Gullet; 

Burns  from  Chemicals; 

Burns  of  the  Eyeball. 

Sunstroke  and  Heat-fever. 

Lightning  Stroke: 

The  Effects  of  Strong  Electric  Currents. 

The  Effects  of  Cold  : * 

Frost-bite  and  Chilblains. 


ACCIDENTS  BY  FIRE:  THE  EXTINC- 
TION OF  FLAMES. 

There  is  a very  large  amount  of  injury  to 
person  and  property  due  to  fire  accidents, 
which,  at  the  outset,  were  of  a very  insignificant 
and  minor  character.  Of  course,  in  a sense,  all 
fires,  however  gigantic  their  ultimate  propor- 
tions, are  absolutely  insignificant  in  their  be- 
ginnings, just  as  the  electric  flash  that  fires  a 
hundred-ton  gun,  or  discharges  a torpedo  is  in 
itself  insignificant.  The  great  fire  which  laid 
Chicago  in  ruins  is  a case  in  point;  and  the 
most  recent  illustration  is  furnished  by  the  fire 
at  a charity  bazaar  in  Paris  in  this  year  (1897), 
which  was  due  to  a trifling  accident  with  an 
ether  lamp,  and  which  would  have  done  no 
injury  to  anyone  but  for  the  fact  that  it  was 
surrounded  by  light  gauzy  inflainmable  stuff. 
Though  the  electric  flash  and  such  a lamp 
accident  are  in  themselves  insignificant,  tlie 
surroundings,  in  which  they  occur,  render  their 
results  uncontrollable  from  the  beginning.  It 

is  not,  therefore,  this  wide  application  that  is 
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meant  when  it  is  said  that  a very  large  amount 
of  injury  is  done  by  fire  accidents  of  very  little 
moment  at  the  outset.  The  reference  is  to  a 
large  class  of  fire  accidents  quite  controllable 
at  the  beginning,  if  only  thei’e  be  someone  in 
the  neighbourhood  who  knows  what  to  do,  and 
is  prompt  in  the  doing  of  it,  but  which,  because 
of  the  absence  of  knowledge  and  promptitude, 
become  in  a few  seconds  uncontrollable  and 
disastrous.  Take,  for  instance,  the  case  of  a 
pot  of  inflammable  material,  like  sugar,  boiling 
over,  or  like  the  mixture  of  rosin  and  turpen- 
tine melting  over  a fire  to  produce  the  ]>repara- 
tion  known  to  druggists  as  Venice  turpentine. 
Take  the  case  of  an  overturned  jiaraffin  lamp, 
or  a window  curtain  set  on  fii’e  by  a gas 
bracket,  or  a person’s  clothing  set  on  fire.  In 
the  large  majority  of  these  cases  the  fire  can 
be  extinguished  speedily  and  with  little  damage, 
if  instantly  and  properly  dealt  with.  But  too 
often  the  person  presiding  over  the  melting 
pot,  or  whose  carelessness  has  set  the  curtain 
on  fii-e,  or  overturned  the  lamp,  loses  presence 
of  mind  and  rushes  away  to  get  help,  and  the 
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delav,  however  brief,  is  fatal.  Still  more,  if  a 
woman’s  clothes  have  canglit  fire,  is  site  likely 
in  her  distraction  to  rush  about  fanning  the 
flames,  when  a moment’s  self-possession  would 
save  her.  How  to  deal  with  such  minor  acci- 
dents should  be  part  of  the  teaching  of  the 
young,  just  as  the  girl  of  twelve  years  is  not 
now  deemed  too  young  to  be  taught,  as  part  of 
her  swimming  lessons,  the  rescue  of  those  in 
danger  of  drowning. 

Fire  cannot  live  without  air.  The  process  of 
burning  is  the  process  of  rapid  union  of  some- 
thing with  the  oxygen  of  the  air.  If  the  air 
be  cut  off  the  fire  must  go  out,  will  go  out  of 
itself.  Anything  which  hinders  the  supply  of 
air  will  limit  the  fire,  and  just  because  the 
union  must  be  rapid  for  the  production  of 
flame  the  hindrance  need  not  be  complete  for 
the  extinction  of  the  flame  to  be  accomplished. 

In  the  next  place  flame  ascends.  It  extends 
more  rapidly  in  the  vertical  than  in  the  hori- 
zontal direction.  A hanging  curtain,  therefore, 
will  be  speedily  enveloped  in  flames  above  the 
part  first  set  on  fire,  while  the  flame  will  only 
creep  slowly  along  the  same  curtain  lying  on 
the  ground.  Similarly  if  a person’s  clothing 
has  been  set  on  fire,  the  flames  will  speedily 
reach  the  upper  part  of  the  body  so  long  as 
the  person  remains  erect,  but  will  spread  with 
comparative  slowness  if  the  person  gets  flat 
on  the  ground.  Moreover,  if  a person  whose 
clothes  have  been  set  on  fire  rushes  distractedly 
about,  she  is  taking  the  most  effective  means 
of  feeding  the  flames  with  fresh  supplies  of  air 
and  destroying  her  chances  of  escape. 

These  are  the  two  principles  on  which  the 
kind  of  accidents  now  being  referred  to  are 
to  be  dealt  with.  How  are  the  ])rinciples  car- 
ried into  practical  effect? 

Let  us  deal,  in  the  first  place,  with  such 
accidents  as  an  overturned  lighted  lamp,  a pot 
of  inflammable  stuff  boiling  over,  a burning 
curtain.  The  pot  should  be  pulled  off  the  fire, 
set  down  on  the  floor  as  far  from  the  fire  as 
possible,  and,  if  it  continue  in  flames,  something- 
should  be  thrown  over  it,  a sack,  a quilt,  a coat, 
a rvig,  a table-cloth,  anything  close  enough  in 
texture  to  hinder  the  access  of  air  to  the  burn- 
ing mass,  and  not  itself  readily  inflammable. 
The  flames  will  be  immediately  extinguished. 
Water  would  be  useless  for  such  a ])urpose,  at 
least  in  the  quantity  readily  available.  The 
writer  has  seen  a large  pot  of  flaming  turj)en- 
tine  thus  instantly  extinguished  without  injury 
to  anyone,  and  in  the  very  midst  of  an  apart-  | 

meat  so  full  of  the  most  inflammable  material  J 
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that  a few  minutes’  delay  would  have  involved 
a conflagration. 

An  overturned  lamp  should  be  dealt  with  in 
the  same  way.  In  this  case  the  lamp  will  have 
rolled,  and  the  paraffin  will  have  run,  and  a 
flowing  river  of  fire  will  have  to  be  controlled. 
One  is  apt  to  try  to  extinguish  the  whole  with 
the  same  rug,  or  shawl,  or  other  cloth,  by  drag- 
ging it  from  one  part  to  another  of  the  stream. 
This  must  not  be  done,  else  the  part  just  extin- 
guished is  almost  sure  to  be  relighted  as  the  cloth 
is  dragged  from  one  place  to  the  other.  Shawl 
after  rug,  table-cloth  after  shawl,  coat  after 
table-cloth  must  be  thrown  on  the  flames,  and 
one  article  not  moved  till  the  whole  is  extin- 
guished. 

In  the  case  of  a curtain  set  on  fire,  it  mirst 
be  dragged  as  swiftly  as  possible  from  its  hang- 
ings, thrown  down,  and  something  then  thrown 
over  it,  as  in  the  other  cases.  But  the  person 
who  is  engaged  with  such  an  accident,  especially 
if  the  person  be  a woman,  cannot  be  too  careful 
lest  the  fire  spread  from  the  curtains  to  her  own 
person.  In  the  case  of  a curtain  the  neces- 
sity for  haste  is  not  so  desperate,  and  a moment 
or  two  of  deliberate  thought,  as  to  how  best  to 
proceed  to  avoid  the  graver  accident,  will  be 
well-spent  time. 

When  a woman’s  clothing  has  caught  fire, 
the  same  principles  must  be  applied.  She  ought 
immediately  to  throw  herself  on  the  ground, 
and  roll  over  and  over,  while  she  shouts  for 
help.  She  will  often  be  able,  thus,  herself  to 
extinguish  the  flames  without  help.  Even  if 
this  happy  result  be  not  so  easily  attained,  she 
delays  the  flames  reaching  her  face  and  head, 
which  are,  in  such  cases,  the  parts  often  most 
sevei'ely  burned,  and  this  delay  may  be  her 
ultiinate  salvation.  Unfortunately  so  many 
persons,  in  such  a desperate  situation,  so  com- 
pletely lo.se  })resence  of  mind,  that  the  know- 
ledge of  what  ought  to  be  done  is  no  guarantee 
of  its  being  done.  The  first  thing,  thei'efore, 
to  be  done  by  any  one  who  rushes  to  help  is  to 
shout  to  the  woman  to  lie  down,  and,  if  need 
be,  to  throw  her  down.  The  ])erson  who  rushes 
to  help  also  runs  into  danger.  This  danger  is 
little  in  the  case  of  a man,  but  very  great  in 
the  case  of  a woman.  Either  should,  on  the 
way,  seize  rug  or  shawl,  with  which,  in  the 
act  of  being  thrown  down,  the  person  may  be 
enveloped,  and  by  which,  when  she  is  down, 
the  flames  may  be  extinguished.  This  is  not 
so  necessary,  however,  for  the  man,  whose  own 
clothes  will  less  readily  take  fire;  so  that,  as  he 
runs,  he  may  simply  divest  himself  of  his  coat, 
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which  he  throws  over  the  person  in  flames,  and 
probably  with  his  hands  he  will  be  able  to 
smother  out  the  flames  from  any  part  left  un- 
covered. 

A woman  who  goes  to  help,  however, 
must  provide  herself  with  something  by 
means  of  which  she  may  not  only  envelop 
the  person,  but  save  her  own  clothes  from 
catching  fire.  A blanket,  shawl,  table-cover, 
sofa-blanket,  would  be  suitable.  This  she 
should  hold  in  front  of  her,  causing  it  to  trail 
on  the  ground,  for  if  it  do  not  touch  the 
ground,  the  flames  may  cmd  in  under  its  lower 
edge  and  set  her  own  clothes  on  fire  before  she 
has  been  able  to  render  any  assistance,  and  a 
new  victim  would  be  added  to  the  flames. 

If  the  person- on  fire  has  already  thrown  her- 
self on  the  floor,  she  should  be  approached  from 
the  head,  and  the  blanket  allowed  to  fall  on 
her  from  the  head  towards  the  feet,  so  that  the 
flames  will  be  extinguished  from  the  head 
downwards.  The  rescuer,  kneeling  down  at 
the  suflerer’s  liead,  can  then,  if  necessary,  push 
the  blanket  down  over  the  body  towards  the 
feet  and  press  it  close  to  the  body  and  limbs, 
and  so  extinguish  the  flames  with  little  risk  to 
herself. 

If  the  sufferer  be  rushing  distractedly  about, 
it  is  all  the  more  necessary  that  the  rescuer 
should  be  provided  with  something  sufficiently 
large  to  interpose  a complete  barrier  between 
the  person  on  fire  and  himself,  so  that  the 
rescuer  may,  by  extending  the  arms,  as  in  the 
act  of  embracing,  completely  envelop  the  per- 
son on  fire,  vdthout  lifting  the  lower  edge  of 
the  enveloping  material  from  the  floor.  The 
patient  should  then  be  thrown  down,  and  the 
flames  completely  extinguished  by  pressing  the 
covering  close  in  to  her  body. 

It  must  not  be  forgotten  that  it  is  the  limita- 
tion of  the  access  of  air  which  extinguishes  the 
flames.  Whatever  is  used,  therefore,  to  throw 
over  the  patient  must  be  sufficiently  thick  and 
close  in  texture  to  achieve  this  result.  Thin, 
wide-meshed  stuff'  will  not  be  effectual,  and 
may  only  add  fuel  to  the  fire.  If,  therefore, 
the  material  be  suited  for  the  purpose,  pressing 
it  close  to  the  side  of  the  patient’s  body,  and 
well  down  over  the  feet,  is  mainly  for  the  pur- 
pose of  preventing  a current  of  air  passing  up 
over  the  person,  and  so  fanning  the  flame.  The 
close  application  of  the  wrapper  to  the  parts  of 
the  clothing  on  fire  is  not,  therefore,  necessary,  if 
the  wrapper  be  large  enough,  and  may  be  actu- 
ally hurtful,  by  pressing  the  burnt  clothing,  still 
hot  and  smouldering,  on  to  the  patient’s  body, 
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and  so  producing  burns  of  the  surface,  which 
might,  but  for  that  pressure,  have  been  avoided, 
and  which  may  have  very  serious  ufter-eft'ects. 

As  soon  as  the  flames  have  been  extinguished, 
the  burnt  clothing  should  be  removed  from  con- 
tact with  the  patient,  being  cut  ott'  carefully, 
and  not  torn  oil'  roughly,  for  reasons  stated 
fully  on  p.  999. 

THE  EFFECTS  OF  HEAT;  BURNS  AND 
SCALDS. 

There  is  no  practical  difference  either  in 
results  or  in  treatment  between  a burn  and  a 
scald ; the  former  is  the  result  of  dry  heat,  the 
contact  with  a heated  substance,  hot  metal,  &c., 
the  latter  is  the  result  of  contact  with  moist 
heat,  hot  w'ater,  steam,  or  hot  fluid  of  other 
kinds. 

There  are  various  degrees  of  injury  inflicted 
by  heat,  and  thus  a burn  of  the  first  degree  is 
spoken  of,  or  a burn  of  the  second  degree  or  of 
the  third.  The  difference  between  these  is  a 
difference  in  the  depth  to  wdiich  the  injury 
extends,  and  this  naturally  depends  on  the 
heat  of  the  substance  which  has  produced  the 
injury  and  on  the  length  of  time  during  which 
it  was  ap])lied. 

A burn  of  the  first  degree  is  one  in  which 
only  the  immediate  surface  of  the  skin  is  injured. 
The  part  is  red,  somewhat  swollen,  and  very 
painful,  with  a stingingtingling  pain,  and  tender 
to  the  touch.  That  is  to  say,  there  is  a .slight 
degree  of  inflammation  of  the  skin  and  increased 
flow  of  blood  to  the  injured  part,  but  there  is  no 
blister,  and  no  destruction  of  tissue,  though  the 
surface  skin,  the  epidermis,  afterwards  peels  off. 

A burn  of  the  second  degree  is  one  in  which, 
owing  to  the  severity  of  the  injury,  part  of  the 
surface  layer  of  the  skin  is  raised  in  a short  time 
by  the  formation  of  a blister.  If  the  fluid  be 
allowed  to  escape  from  it,  the  raised  skin  soon 
dries  and  pi’otects  the  irritated  surface  beneath, 
on  which  within  six  or  eight  days  new  epidermis 
is  produced,  and  the  dead  dried  layer  separates, 
leaving  the  fresh  surface  sound  and  without 
scar.  The  pain  of  this  degree  of  burn  is  con- 
siderably greater  than  the  former.  If  the  dead 
hoi-ny  layer  of  the  skin  be  removed  before  the 
new  layer  has  formed  a raw  surface  is  left,  from 
wliich  matter  may  be  given  oft’.  But  soon  a 
scab  form.s,  under  the  protection  of  which  the 
new  layer  is  produced.  This  process  may  last 
two  or  three  weeks. 

A burn  of  the  third  degree  extends  through 
the  whole  depth  of  the  skin  and  perhaps  even 
into  the  tissues  beneath.  The  destruction  pro- 
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duced  causes  slougliiug  or  separation  of  the 
destroyed  piece  of  skin,  and  then  a granulating 
wound  (see  p.  968)  is  left,  healing  with  the  dis- 
charge of  matter  like  other  granulating  wounds. 
No  new  true  skin  can  be  produced  to  till  up  the 
gap,  but  a scar  or  cicatrix  is  left.  When  such 
burns  are  extensive  they  cause  serious  deformity 
by  their  contraction  and  consequent  pulling  upon 
neiglibouring  parts.  The  new  tissue  formed  to 
fill  up  the  gap  has  never  the  full  vitality  of 
surrounding  parts,  and  is  always  evident  by  its 
glazed  appearance,  its  greater  or  less  depression 
below  the  surface,  its  tendency  to  blueness  with 
exposure  to  cold,  and  so  on.  The  deformity 
produced  by  such  extensive  burns  is  sometimes 
of  a very  serious  character.  The  contraction  of 
an  extensive  scar  of  the  neck  and  side  of  the 
head  will  pull  the  head  down  towards  one  side; 
that  near  a joint  will  sometimes  cause  permanent 
bending  and  diminished  mobility  of  the  limb. 
When  the  wound  has  completely  healed,  rubbing 
of  the  part  and  appropriate  manipulation  will 
often  effect  considerable  stretching  of  the  new 
tissue  and  diminish  the  deformity,  but  the 
tendency  to  contraction  always  remains.  It  has 
been  thought  that  the  scars  of  biu'us  have  a much 
greater  and  more  confirmed  tendency  to  contrac- 
tion than  those  of  other  wounds.  But  it  must 
be  remembered  that  few  other  kinds  of  injury 
produce  destruction  over  such  a large  and  con- 
tinuous surface,  and  probably  the  great  degree 
of  contraction  is  due  rather  to  the  large  surface 
over  which  the  scar  extends  than  to  any  special 
contractile  property. 

The  length  of  time  wliich  elapses  before  re- 
covery from  a burn  of  such  a degree  is  naturally 
very  variable.  It  is  always  much  longer  than 
that  taken  by  slighter  degrees,  because  here 
there  are  parts  actually  destroyed  to  a greater 
or  less  depth.  Time  is  taken  by  the  natural 
process  of  repair  for  the  removal  of  these  dead 
pieces  of  tissue,  and  then  there  is  the  still  longer 
period  required  for  the  filling  up  of  the  breach. 
Moreover,  in  cases  of  burns  the  separation  of 
dead  pieces  of  tissue  and  the  filling  up  of  the 
gaps  produced  go  on  more  slowly  than  in  the 
case  of  injuries  from  other  causes,  which  may  in- 
volve equally  extensive  destruction.  The  actual 
time,  of  course,  depends  upon  the  depth  of  the 
destruction  and  the  superficial  extent,  but  the 
suffering  and  exhaustion  caused  by  the  tedious 
process  are  very  great. 

All  these  different  degrees  of  burn,  it  will  be 
observed,  depend  simply  on  the  depth  of  tissue 
involved.  In  the  first  case  only  the  immediate 
surface  of  the  skin  is  affected,  and  that  to  a 


slight  extent ; in  the  second  the  action  of  the 
heat  hcis  penetrated  partially  through  the 
epidermis  or  horny  layer  of  the  skin,  in  the 
third  it  has  jjassed  right  through  the  skin  and 
may  have  reached  muscles,  tendons,  nerves,  &c., 
below.  The  immediate  result  and  the  im- 
mediate danger  of  burns  is  the  shock  or  state  of 
depressed  vital  action  (p.  990)  which  they  pro- 
duce. No  other  kind  of  injury  pi'oduces  so  pro- 
found a lowering  of  the  vital  functions.  This 
shock  is  often  a very  grave  condition,  threatening 
speedy  death,  and,  even  when  it  does  not  end 
fatally,  is  much  prolonged.  On  whatever  part 
of  the  body  the  burn  is  situated  the  shock  is 
great,  but  it  is  most  marked  when  it  is  the 
chest  or  abdomen  that  is  affected;  and  it  is 
more  pronounced  in  women  and  children  than 
in  men.  The  seriousness  of  the  shock  is  in  pro- 
portion to  the  extent  of  surface  involved,  not  in 
proportion  to  the  depth  of  the  injury.  A mei'ely 
superficial  burn  of  the  abdomen  or  chest  of 
large  surface  will  moi'e  readily  prove  fatal  from 
the  depression  than  a limited  burn  on  an  arm 
or  leg,  even  though  it  extends  almost  down  to 
the  bone.  If  a burn  involve  more  tl)an  half 
the  surface  of  the  body  a fatal  result  is  practi- 
cally certain.  The  explanation  of  this  is  not 
clear.  Commonly  the  death  is  due  to  the  shock 
to  the  nervous  system.  But  even  when  tlie 
shock  is  passed  through,  death  occurs  from  other 
causes.  In  cases  examined  after  death  from 
shock,  the  internal  organs  have  been  found 
congested,  and  also  the  brain,  and  in  cases  in 
which  the  shock  has  passed  off  (in  some- 
thing like  forty-eight  hours)numerous  symptoms 
point  to  these  organs  as  being  profoundly  dis- 
turbed. For,  following  the  shock,  comes  a 
period  of  reaction  and  inflammatory  fever,  in 
which,  in  addition  to  the  bounding  pulse  and 
increased  temperature,  there  are  dryness  and 
redness  of  tongue,  thirst,  loss  of  appetite,  vom- 
iting, and  often  diarrhoea.  These  synqitoms 
indicate  mischief  in  the  digestive  organs,  and 
that  inflammation  of  tliese  organs  occurs  is 
shown  by  blood  sometimes  occurring  in  the 
motions,  and  by  blood  and  albumin  in  the 
urine.  Ulceration  of  the  bowel  may  occur  and 
inflammation  of  the  lungs.  The  symj)toms 
frequently  resemble  those  of  blood  poisoning, 
which  has  led  to  one  opinion  that  many  of  these 
complications  are  due  to  the  functions  of  the  skin 
being  interfered  with  by  the  large  extent  of 
surface  involved,  and  by  the  consequent  reten- 
tion in  the  blood  of  materials  which  the  skin 
ought  to  have  cast  out  of  the  body.  Even  wlien 
the  symptoms  of  inflammatory  fever  have  passed, 
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which  may  not  be  for  a couple  of  weeks,  there 
is  still  grave  cause  for  apprehension,  specially 
in  the  case  of  women,  children,  old  people  and 
persons  of  iiiditferent  bodily  vigour,  lest  the 
drain  upon  the  system  involved  in  tlie  pi’olonged 
suppuration  and  the  exhaustion  of  continued 
sutfering  may  completely  undermine  the  strength 
and  end  in  death  by  exhaustion. 

The  Tpeatment  of  Burns  and  Scalds.— 
The  chief  attention  in  the  first  place  is  to  be 
paid  to  the  condition  of  the  patient,  and  until 
some  steps  liave  been  taken  in  view  of  the  shock 
which  has  been  sustained  the  treatment  of  the 
injury  may  be  postponed.  This  immediate 
treatment  has  been  already  sufficiently  described 
under  Shock(p.991).  The  patient  is  to  be  laid  fiat 
in  bed  or  on  a couch  with  the  head  low,  great 
care  being  exercised  in  the  carriage  and  moving 
of  him  not  to  inflict  further  damage  on  the 
injured  parts.  Efforts  are  to  be  made  to  restore 
animation  by  the  application  of  warmth  to  the 
surface  of  the  body,  and  stimulants  of  hot  tea 
or  coffee,  ammonia  in  water,  whisky  in  water, 
or  ether,  if  the  shock  be  profound,  are  to  be 
administered  in  one  or  other  of  the  methods 
advised  on  p.  992.  While  this  is  being  attended 
to  by  one  person,  others  may  be  engaged  doing 
what  is  needful  for  the  injured  parts.  As 
already  said,  there  is  to  be  no  hurry  permitted 
in  this.  In  the  excitement  of  the  moment 
persons  ai’e  apt  to  proceed  to  tear  off  the  clothes, 
thoughtless  of  the  injury  they  may  thereby  in- 
flict, and  entirely  unprepared,  when  the  clothing 
is  removed,  with  any  suitable  coverings  for  the 
burnt  parts.  Now  two  rules  must  be  rigidly 
adhered  to:  (1)  the  clothes  must  not  \>Q pulled  of 
the  injured  pai'ts;  they  are  to  be  carefully  cut 
^ff  scissors  or  a sharp  knife,  and  if  any 
portion  of  clothing  is  adherent  it  is  to  be  left 
rather  than  forcibly  removed,  the  free  parts 
being  cut  ofi  ; (2)  the  burnt  surface  must  not  be 
exposed  before  materials  for  quickly  covering  it 
are  ready  to  hand.  So  completely  ready  must 
the  dressings  be  that  the  exposure  to  the  air  of 
the  burnt  surface  is  of  the  smallest  possible 
duration,  otlierwise  the  shock  is  likely  to  be 
Some  gauge  of  the  superficial 
extent  of  the  injury  may  be  obtained  from  the 
appearances  of  tlie  clothing,  and  suitable  dress- 
ings may  therefore  be  ready. 

It  is  necessary,  at  the  risk  of  repetition,  to 
emphasize  these  points:  attend  first  to  the  effort 
to  restore  the  patient  from  shock,  then  arrange 
suitable  dressings,  and  do  not  remove  the  clothing 
till  the  dressings  are  ready  for  immediate  appli- 
cation. 


Now  the  question  arises.  What  are  the  suit- 
able dressings  ? They  are  such  as  will  protect 
the  burnt  parts  from  the  action  of  the  air,  and 
will  at  the  same  time  soothe  them.  Dredging 
the  burn  thickly  with  Hour  or  whiting  is  some- 
times resorted  to  in  an  emergency,  but  is  not  so 
suitable  as  the  use  of  oil,  because  of  the  crusts 
it  will  form  with  the  fluid  from  the  burn,  nor 
is  it  so  likely  to  be  at  hand.  It  is  better  to 
cover  the  part  with  strips  of  lint  soaked  in  oil, 
or  sheets  of  cotton-wool  well  saturated  with 
oil.  In  an  emergency  any  oil  will  do,  sw'eet-oil, 
almond  or  olive  or  salad  or  castor  oil.  But  the 
oil  most  commonly  employed  is  carron-oil,  ori- 
ginally made  of  equal  parts  of  linseed-oil  and 
lime-water,  but  olive-oil  is  to  be  prefeired  for 
it.  It  is  a most  soothing  application,  and  affords 
a most  grateful  relief  to  the  patient.  The  smell 
of  the  preparation  is,  however,  not  pleasant,  and 
it  does  not  hinder  the  parts  becoming  foul-smell- 
ing. Some,  therefore,  prefer  carbolic  acid  oil, 

1 ounce  of  the  carbolic  acid  to  40  ounces  of  olive- 
oil.  If  the  pain  be  very  intense  the  oil  may  be 
made  of  the  strength  of  1 of  acid  to  20  of  oil; 
and  this  strength  sometimes  diminishes  the 
sensitiveness  of  the  surface  in  a very  striking 
way.  The  carron-oil  is,  however,  jaerfectly 
suitable  to  begin  with,  and  antiseptic  prepara- 
tions may  be  used  later  if  needful.  Sheets  of 
cotton-wool,  of  abundant  size,  soaked  in  this 
preparation,  a,re  then  to  be  got  ready  and  laid, 
on  a plate  or  tray,  by  the  side  of  the  patient, 
before  the  clothing  is  removed.  If  blisters 
have  already  risen,  great  care  is  to  be  exerted 
not  to  tear  them  open  in  removing  the  clothing. 
If  part  of  the  clothing  be  adherent,  cut  round 
it,  pour  oil  upon  it,  and  then  cover  the  whole 
surface,  piece  of  clothing  included,  with  the  oily 
sheets  of  wool.  If  the  burnt  surface  is  very 
extensive,  one  part  is  not  to  remain  exjtosed 
till  other  parts  have  been  freed  from  clothing, 
but  the  dressings  should  be  aj)plied  bit  by  bit, 
just  as  part  after  part  is  uncovered.  It  will 
greatly  facilitate  the  process  of  healing  if,  in 
cases  of  blistering,  the  raised  horny  layer  of  the 
skin  is  allowed  to  remain  as  a ju'otection  to  the 
parts  below.  All  that  is  needful  is  to  snip  the 
blister  at  its  lowest  corner,  and  at  any  other 
part  necessary  to  permit  the  complete  escape  of 
all  the  fluid,  which  is  to  be  gently  ])ressed  out, 
and  then  the  dressings  applied.  The  oily  cover- 
ing having  been  adjusted,  a large  sheet  of  cotton- 
wool, the  Gamgee  tissue  or  carbolized  gauze 
or  any  variety  of  antiseptic  wool  (now  readily 
obtainable  from  druggists),  should  cover  over 
all,  and  be  fixed  by  means  of  a light  bandage. 
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All  this  time  someone  must  be  paying  atten- 
tion to  the  patient,  maintaining  the  warmth  of 
otherparts,  administering  stimulants,  and  so  on. 
But  the  stimulants  must  be  given  with  great 
discrimination  in  view  of  the  subsequent  inliani- 
matory  fever.  The  stage  of  shock  will  last  from 
two  or  three  hours  up  to  twenty-four  or  forty- 
eight,  according  to  the  extent  of  the  burn  and 
the  sensitiveness  of  the  patient.  The  person  must 
be  guided  by  the  pulse,  the  breathing,  and  the 
appearance  of  the  skin,  and  on  seeing  indications 
of  revival  refrain  from  further  use  of  stimulants, 
at  the  same  time  watching  against  a relapse. 

Ihe  time  of  re-di’essing  must  be  determined 
not  only  by  the  state  of  the  injury  but  also  by 
the  state  of  the  patient.  It  is  certain  to  be 
painful,  perhaps  exquisitely  so,  and  to  subject 
a patient  to  such  pain  who  had  hardly  recovered 
from  the  shock  of  the  injury  would  be  very  im- 
proper. It  is  indeed  often  deemed  proper  by 
surgeons  to  carry  out  the  first  one  or  two  re- 
dressings with  the  patient  under  chloroform. 
The  first  dressing  may  quite  safely  be  left  for 
two  or  three  days  if  the  discharge  from  the 
burn  is  little  or  none,  and  there  is  no  foul  smell. 
But  the  appearance  of  any  foul  smell  should 
suffice  to  determine  its  being  immediately  done. 
It  must  be  carried  out  with  equal  care  to  the 
first.  The  new  dressings  ai-e  all  to  be  ready  be- 
fore the  first  are  removed;  the  first  are  never  to 
be  torn  off.  If  adherent,  they  must  be  soaked  by 
streams  of  water  containing  an  antiseptic  such 
as  carbolic  or  boracic  or  salicylic  acid,  and  the 
old  dressing  should  be  removed  bit  by  bit,  the 
new  being  applied  in  the  same  way.  Any 
pieces  of  clothing  left  on  the  first  dressing  may 
now  be  easily  removed  by  the  stream  of  water. 
Where  the  destruction  passes  deeply  into  the 
tissues,  so  that  sloughing  is  caused,  frequent  re- 
dressing and  cleansing  with  antise])tic  solutions 
becomes  a necessity  to  prevent  the  jmtrefyitig 
appearance  and  odour  of  the  separating  pieces. 
Besides  the  carbolic  lotion,  Condy’s  fluid  may 
be  used  for  this  purpose,  or  the  j)erchloride  of 
mercury  lotion.  Indeed,  when  the  burn  has 
reached  the  stage  when  the  destroyed  portions 
are  .separating,  and  still  more  when  these  dead 
pieces  are  separated  and  the  wound  is  granulat- 
ing, must  the  treatment  ado{)ted  be  similar  to 
that  already  described  for  lacerated  wounds,  or 
a wound  healing  by  granulation  (refer  to  p.  1)08). 
When  the  scar  tissue  is  forming  and  b(*ginning 
to  contract,  great  care  and  much  patience  an/1 
ingenuity  require  to  be  exercised  to  diminish 
deformity.  In  severe  burns  it  is  impossible  to 
prevent  all  deformity,  but  it  may  be  much 


lessened  by  the  application  of  splints  to  hinder 
forced  bending  of  joints,  and  by  kneading,  rub- 
bing, and  other  manipulations  when  the  wound 
has  closed  over. 

In  order  to  shorten  the  process  of  healing 
over  of  such  extensive  wounds,  and  to  diminish 
deformity,  the  process  of  skin  grafting  has 
been  introduced.  This  consists  in  sni])ping 
off  from  some  healthy  part  of  the  body  small 
pieces  of  skin,  not  throughout  the  whole  depth 
but  only  from  the  surface  layers  of  the  skin. 
These  fragments  are  planted  on  the  surface  of 
a healthily  healing  part  of  the  surface  of  the 
wound,  and  hasten  its  covering  in,  lessening 
also  the  amount  of  shrinkage  of  the  scar.  A 
much  more  satisfactory  method,  however,  con- 
sists in  the  transplanting  of  considerable  jfieces 
of  skin.  The  size  of  the  piece  desired  is  marked 
out  on  a ])iece  of  paper,  and  this  is  laid  on  some 
])art  of  the  healthy  body,  arm  or  leg,  and  the 
extent  of  surface  needed  to  be  transferred  thus 
accurately  determined.  This  mapped-out  piece 
of  skin  is  now  carefully  dissected  olf  with  a 
clean  sharj)  knife,  the  wl)ole  thickness  of  skin 
being  removed.  When  the  piece  has  been  cut 
out,  it  is  carefully  trin)med,  all  fatty  tissue  from 
the  under  surface  of  the  skin  flap  is  carefully 
removed  by  scissors,  and  it  is  then  placed  in 
position  on  the  desired  portion  of  the  wound, 
which  has  been  cleaned  and  dried  previously. 
The  author  has  seen  a piece  of  skin  of  the  size 
of  a half-crown  piece  thus  removed  from  the 
arm  and  transplanted  to  the  upper  eyelid  to  fill 
up  a gap,  left  after  the  cutting  out  of  a piece 
of  scar  tissue  by  whose  conti’action  the  eyelid 
was  being  turned  inside  out,  everted.  The 
transplanted  flaj)  was  retained  in  position  simjfly 
by  the  pressure  of  clean  lint  and  a lightly  ap- 
plied bandage.  It  took  root,  so  to  speak,  be- 
came completely  incorporated  with  the  sur- 
rounding parts,  and  indeed  almost  indistinguish- 
able from  the  surrounding  skin,  the  form  of  the 
eyelid  being  very  satisfactorily  restored.  When, 
first,  flaps  of  skin  were  transplanted  it  was 
thought  to  be  necessary  to  retain  a connection 
by  a sort  of  bridge  of  tissue  with  their  old  site, 
by  which  some  blood  suj)ply  was  maintained 
till  they  had  formed  a C(uinection  with  the  new 
locality.  This  implied  the  removal  of  the  trans- 
])lanted  flap  from  the  immediate  vicinity  of  the 
wound,  or  if  the  flap  were  removed  from  the 
arm  to  some  part  of  the  face  it  meant  the  bind- 
ing u{)  of  the  arm  into  close  proximity  to  the 
face,  and  in  a ])ainfully  constrained  fashion,  for 
many  days.  The  newer  method,  which  has 
shown  that  the  skin  may  be  completely  sepa- 
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rated  from  one  place  and  yet  retain  vitality 
enough  to  become  an  intega-al  part  of  another 
part,  is  due  to  Dr.  Wolfe,  of  Glasgow,  who  luis 
on  several  occasions  employed  it  for  the  restor- 
ation of  eyelids.  It  is  especially  serviceable  in 
the  case  of  scars  of  the  face  from  burns  or  otlier 
injuries,  which  may  seriously  spoil  the  person’s 
appearance,  and  in  the  Ctise  s{)ecially  of  a woman 
be  a cause  of  much  annoyance.  In  these  in- 
stances the  scar  of  the  old  injury  is  simply  dis- 
sected out,  a piece  of  skin  the  requisite  size  is 
removed  from  some  part  of  the  body,  usually 
concealed  by  the  clothing,  and  transplanted  to 
the  face.  The  new  wound,  thus  produced,  is 
allowed  to  heal  up  in  the  usual  simple  way. 
Professor  Esmarch  of  Kiel  has  published  (1889) 
the  details  of  several  operations  he  has  per- 
formed by  Wolfe’s  method  on  the  face  with 
great  gain  to  the  personal  appearance  of  the 
persons. 

Now  we  have  described  in  detail  the  treat- 
ment of  extensive  and  deep  burns,  which  end 
in  scarring.  The  treatment  of  burns,  in  which 
no  great  thickness  of  skin  is  affected,  in  which 
thei’e  may  be  blistering  but  no  scar,  is  compara- 
tively simple,  except  for  the  shock,  which,  as 
already  said,  may  be  even  more  grave  than  that 
attending  deep  burns  of  less  area.  The  oily 
applications  need  less  frequent  renewal  than  in 
cases  where  there  are  sloughing  and  discharge, 
and  from  first  to  last  nothing  but  oily  applications 
miiy  be  necessary.  The  carrou-oil  may  be  used 
to  the  end  without  foetor  or  discharge  if  the 
skin  of  the  blisters  have  not  been  removed.  To 
prevent  smelling  without  giving  up  the  use  of  ! 
the  carron-oil  some  carbolic  acid  may  be  added 
to  it  (1  ounce  of  the  acid  to  40  of  the  carron-oil). 

Many  other  applications  are  advised,  specially 
at  first  when  the  pain  is  great.  Among  others, 
a saturated  solution  of  common  washing  soda  is 
advised  as  affording  great  relief,  and  a thin 
ointment  of  iodoform  and  vaseline.  A mixture 
of  chalk  or  whiting  and  vinegar  is  also  praised 
for  the  speed  with  which  it  relieves  ])ain. 

For  slight  and  merely  surface  burns  immer- 
sion in  cold  water  for  a few  seconds  at  a time 
will  be  found  very  soothing.  Cold  water  appli- 
cations laid  on  and  left  for  any  time  are  useless; 
they  become  so  speedily  warm.  But  if  a stream 
of  cold  water  be  allowed  to  fiow  over  the  part 
for  half  to  one  minute  at  short  intervals,  or  an 
iced  cloth  be  applied,  great  relief  follows  for  a 
little.  When  the  stinging  pain  has  thus  been 
removed,  enveloping  the  part  in  a thin  layer  of 
antiseptic  wool  or  gauze  is  afterwards  sufificient. 
Of  course  if  the  burn  covered  a large  surface. 


however  superficial  it  might  be,  one  would  be 
slow  to  use  cold  water  in  this  way  unless  all  fear 
of  ))rostration  had  passed  away. 

These,  then,  are  the  means  of  treatment  usu- 
ally recommended  to  be  employed.  The  author, 
however,  has  experience  of  another  method,  and 
though  it  is  many  years  since  it  was  applied  on 
his  own  person  he  has  still  grateful  recollections 
of  its  ease  and  its  pain-relieving  character.  It 
consists  in  treating  the  burn  by  the  aj)j)lication  of 
carron-oil,  but  without  any  dressings  whatever. 
The  carron-oil  is  applied  by  means  of  a feather 
or  brush  on  the  burnt  surface,  into  contact  with 
which  neither  lint  nor  cotton  nor  any  material 
whatever  is  allowed  to  come.  It  is  only  appli- 
cable to  burns  of  the  first  and  second  degree, 
and  not  when  there  is  separation  of  parts.  The 
person  lies  in  bed  with  the  jiart  quite  uncovered 
and  yet  under  the  bed-clothes,  this  being  accom- 
plished by  some  contrivance  which  keeps  the 
clothes  off  the  skin.  This  is  easily  arrangetl. 
A wire  guard  can  be  procured  to  be  placed  over 
the  burnt  member,  arm  or  leg,  or  to  span  the 
chest  or  abdomen  or  neck;  and  it  bears  the 
weight  of  the  clothes.  The  person  is  kejit  per- 
fectly warm,  although  the  bed-clothes  need  not 
touch  him  at  all  except  about  the  head.  Such 
a guard  can  be  easily  improvised  by  using  an 
ordinary  wooden  box  or  drawer.  When  the 
drawer  is  wanted  to  cover  a leg  or  arm,  one 
end  is  knocked  out,  and  the  box  then  jilaced 
over  the  limb.  In  the  case  of  the  leg  it  should 
be  deep  enough  to  permit  the  foot  to  rest  on 
the  heel.  In  the  case  of  chest  or  abdomen,  both 
ends  are  knocked  out,  and  the  box  then  placed 
over  the  body.  With  such  an  arrangement  it 


is  exceedingly  easy  to  turn  the  bed-clothes  par- 
tially down  in  order  to  reapj)ly  the  carron-oil 
at  frequeiit  intervals.  The  surface  is  thus  kept 
cool  and  comfortable  and  the  })ain  and  distress 
of  each  re-dressing  completely  avoided.  Fig. 
374  shows  a common  kitchen  drawer  prepared 
and  in  use  for  such  a ])urpose. 

Burns  from  Explosions  of  Gas,  gunpowder, 
from  contact  with  burning  clothes,  and  so  on, 
are  to  be  treated  on  precisely  the  same  lines. 
Every  now  and  again  one  reads  of  severe  in- 
juries sustained  by  a person’s  clothing  catching 
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fire,  and  the  person  being  extensively  burned 
on  face,  hands,  arms,  neck,  &c.  Many  of  tliese 
accidents  issue  fatally,  not  from  the  actual  in- 
jury,  but  from  the  combined  shock  of  terror  and 
the  large  extent  of  surface  involved.  Very 
many  such  accidents  might  be  reduced  to  small 
proportions,  if  the  person  did  not  lose  all  pre- 
sence of  mind  and  go  rushing  about  from  place 
to  place,  and  if  spectators  did  not  also  lose  pre- 
sence of  mind  in  witnessing  it.  A person  whose 
clothing  catches  fire  may  quickly  smother  out 
the  flames  in  many  instances,  at  the  risk  of 
burning  the  hands,  by  firmly  grasping  the 
clothing  and  covering  over  the  flaming  parts 
with  other  portions  unattacked.  Or  the  person 
may  throw  herself  or  himself  on  the  floor,  and 
by  rolling  over  on  the  part  in  flames  extinguish 
it.  Or  the  person  may  envelop  herself  in  a 
plaid,  overcoat,  rug,  shawl,  &c.,  and  then  roll 
on  the  floor.  Anyone  near  may  help  to  extin- 
guish the  flame  by  throwing  the  person  down 
and  smothering  out  the  flame  with  his  hands  or 
his  own  garments,  or  throwing  a rug  over  the 
person,  tightly  enveloping  him  or  her. 

Scalds  of  the  Mouth,  Throat,  and  Gullet. 
— These  accidents  are  more  common  in  children 
than  in  adults,  and  are  in  children  often  due  to 
the  trick  of  drinking  from  a teapot  or  kettle 
spout.  When  the  scald  is  limited  to  the  fore 
part  of  the  mouth  the  danger  is  not  great,  but 
great  pain  is  caused,  and  the  tongue  may  swell 
so  much  as  to  be  forced  out  of  the  mouth.  Cold 
water  im  mediately  used  and  freely  and  frequently 
repeated  is  advised,  and,  later,  to  the  cold  water 
a few  drops  of  carbolic  acid  may  be  added,  the 
mixture  being  well  stirred  before  use.  Sips  of 
cold  milk  and  iced  milk  are  to  be  frequently 
given,  and  small  pieces  of  ice  to  suck.  When 
the  throat  and  top  of  the  gullet  have  been 
reached,  the  case  is  much  more  serious,  for  the 
top  of  the  box  of  the  windpipe  is  necessarily 
affected,  and  the  .swelling  which  very  speedily 
arises  may  threaten  to  cause  death  by  suffoca- 
tion. A surgeon  must  be  immediately  sent  for, 
since  in  the  event  of  such  a result  being  threat- 
ened, it  may  arise  in  a comparatively  short  time, 
and  opening  of  the  windpif)e  is  tlie  only  sure 
means  of  permitting  breathing  to  go  on  till  the 
swelling  subsides,  though  scarification  may  re- 
duce the  swelling  sufficiently  to  prevent  suffoca- 
tion. In  the  meantime  sips  of  iced  water  and 
iced  milk  are  to  be  given,  and  small  pieces  of 
ice  to  suck.  Of  course  shock  will  require  to  be 
treated  as  already  described  on  p.  991.  Even 
when  the  risk  of  suffocation  has  been  averted, 
serious  danger  is  not  all  past.  If  there  has 
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been  any  destruction  of  tissue  in  the  gullet  a 
scar  results,  and  as  healing  goes  on  the  result- 
ing contraction  may  so  diminish  the  diameter 
of  the  tube  as  to  produce  stricture,  and  render 
swallowing  difficult  if  not  ultimately  impossible. 

Burns  from  Chemicals,  strong  acids,  such 
as  vitriol,  nitric  acid  or  aqua  fortis,  spirit  of 
salt,  strong  carbolic  acid,  quicklime,  caustic  soda 
or  potash,  are  produced  with  great  rapidity. 
The  action  of  any  of  these  substances  penetrates 
deeply  and  quickly,  producing  destruction  to  a 
considerable  depth,  and  always  causing  slough- 
ing and  scarring.  So  quickly  are  they  produced 
that  there  is  almost  no  time  to  obtain  anything 
fully  to  antagonize  their  effects.  Such  acids 
will  quickly  burn  through  clothing.  Cold  water 
will  probably  be  at  hand  in  most  instances,  and 
is  to  be  used  freely.  If  the  substance  has 
passed  over  any  extent  of  surface  no  mere  wash- 
ing will  do.  If  abundance  of  water  is  at  hand, 
the  person  should  not  hesitate  to  plunge  into  it 
and  freely  move  about  in  it;  or  the  limb  affected 
should  be  thi  ust  in  and  moved  rapidly  to  and 
fro,  or  the  head  should  be  dipped  in.  No  time 
is  to  be  wasted  removing  clothing,  the  instant 
dilution  of  the  substance  with  water  is  desired. 
In  the  case  of  acids  any  alkaline  substance  at 
hand,  soda,  lime,  &c.,  should  be  added  to  the 
water  to  neutralize  it;  and  in  the  case  of  lime, 
caustic  potash  or  soda,  acid — vinegar,  for  ex- 
ample-should be  added.  After  this  has  been 
done,  and  as  much  of  the  corrosive  substance 
removed  as  possible,  the  part  may  be  treated  as 
for  an  ordinary  burn  or  wound. 

Such  corrosive  substances  are  sometimes  swal- 
lowed by  mistake.  Large  draughts  of  water 
should  be  taken;  in  the  case  of  acids,  lime  and 
water,  soda  and  water;  and  in  the  case  of  solu- 
tions of  caustic  soda  or  lime  or  potash,  vinegar 
and  water.  In  the  case  of  vitriol  it  must  be 
remembered  that  the  addition  of  water  to  it 
develops  great  heat,  and  great  quantities  of 
water  would  require  to  be  taken  raj>idly.  Lime 
could  be  torn  from  a wall  and  given  with  v^ater. 
The  immediate  attendance  of  a medical  man  is 
necessary,  for  should  the  shock  and  other  im- 
mediate effects  be  recovered  from,  ])rolonged 
and  exhausting  illness  from  ulceration  and 
sloughing  of  parts  is  certain  to  follow,  if  any 
has  reached  the  gullet  and  stomach.  Indeed 
such  cases  are  usually  speedily  fatal. 

Burns  of  the  Eyeball  and  Lids  with  dry 
heat,  hot  metal,  &c.,  are  to  be  treated  with  the 
atropinized  castor-oil  mentioned  on  p.  369.  If 
lime  has  reached  the  eye  a wash  of  vinegar  and 
water,  never  water  alone,  is  to  be  used,  and  if  acid, 
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a solution  of  soda  or  lime-water,  or  water  alone, 
except  in  the  case  of  oil  of  vitriol. 

SunstPOke  {Heat-stroke,  Heat-fever,  Coup  de 
Soleil,  Insolatio).  Sunstroke  appears  really  to 
include  several  diseases.  There  is  first  of  all  the 
form  due  to  exposure  to  the  direct  rays  of  a hot 
sun,  especially  when  they  have  been  beating  upon 
the  head  and  neck.  The  liability  to  the  attack 
is  increased  if  the  air  is  much  heated,  and  if  the 
person  has  been  engaged  in  any  laborious  or 
exhausting  occupation.  Thus  soldier’s  on  the 
march,  carrying  heavy  accoutrements  and  cum- 
bered with  clothing,  are  apt  to  be  smitten  in 
large  numbers.  This  is  common,  wherever  the 
direct  heat  of  the  sun  is  very  great,  and  not  only 
in  India  and  tropical  countries.  It  is  also  known 
in  England.  The  symptoms  very  often  arise  sud- 
denly, the  person  falling  down  insensible,  and 
exhibiting  all  the  symptoms  of  extreme  nerve 
shock.  The  pulse  is  feeble  and  raj)id,  the 
breathing  gasping,  the  skin  is  pale  and  cold, 
and  death  may  occur  quickly  from  failure  of 
the  heart  and  the  breathing.  These  effects 
seem  to  be  due  to  congestion  of  the  brain  and 
other  nerve  - centi’es ; and  if  recovery  occurs, 
while  it  may  be  complete,  it  is  often  imperfect, 
permanent  changes  in  nervous  structures  lead- 
ing to  impaired  intellect  and  generally  enfeebled 
health. 

Sometimes  there  are  symptoms  previous  to 
the  attack  warning  of  its  threatened  onset. 
These  are  a feeling  of  gi’eat  weariness  and  pros- 
ti-ation,  dizziness,  sickness,  restlessness  and 
sleeplessness,  dryness  and  heat  of  the  skin,  and 
incontinence  of  urine  or  a tendency  to  fi’equent 
passing  of  water. 

But  another  form  of  the  disease  may  occur, 
altogether  without  exposure  to  the  direct  rays 
of  the  sun.  This  may  be  produced  by  working 
in  air  heated  by  the  sun’s  rays  or  by  artificial 
means.  Persons  working  in  a confined  space, 
with  impure  atmosphere,  especially  if  depressed 
and  exhausted  by  work,  fatigue,  or  dissipation, 
or  in  a poor  condition  of  general  health,  may  be 
attacked.  It  is  frequent  in  the  case  of  soldiers 
in  hot  confined  bari-acks,  workmen,  stokers  or 
engineers  on  board  ship,  specially  in  hot  climates. 
In  summer  such  cases  occur  in  many  of  the 
large  swift  steamers,  where  the  men  are  kei)t 
working  in  the  very  hot  and  close  atmosphere 
of  the  engine-room  or  stoke-i’oom.  This  is 
specially  apt  to  happen  in  certain  conditions  of 
the  atmosphere,  when  the  air  is  .still  and  laden 
with  moisture.  In  countries,  such  as  Benoral, 
where  the  atmosphere  is  not  only  warni  but 
damp,  the  liability  to  such  an  attack  is  greater. 


For  a hot  atmosj)here  which  is  also  dry  is  toler- 
ated far  more  leadily  than  one  which  is  moist. 
In  the  dry  liot  atmosphere,  evaporation  from 
the  skin  is  encouraged,  and  the  temperature  of 
the  body  kept  down,  but  this  is  prevented  in 
the  case  of  air  already  laden  with  moisture. 
This  variety  is  called  heat-fever,  or  ardent 
fever,  and  is  common  in  India,  attacking  not 
only  foreigners  but  natives  also,  though  the 
latter  can  tolerate  a much  higher  degree  of  heat 
than  the  former.  To  this  variety  also  pei'sons 
with  enfeebled  general  health  more  readily  suc- 
cumb than  those  of  sound  and  vigorous  consti- 
tution, who  live  healthy  temperate  lives  free 
from  any  vitiating  influences.  The  attack  may 
occur  in  the  shade,  at  night,  just  as  much  as  in 
the  daytime  or  in  the  sunlight,  provided  the 
person  is  under  the  dej^ressing  influence  of  a 
close  confined  atmosphere,  vitiated  by  over- 
crowding. 

In  cases  of  this  variety  the  fever  induced  by 
the  heat  is  very  high.  There  is  great  weaken- 
ing of  the  heart,  the  breathing  is  quick  and 
gasping,  the  skin  burning,  thirst  is  great,  and 
there  is  marked  restlessness,  and  fi’equent  calls 
to  pass  water.  The  skin  of  the  face,  head,  and 
neck  is  congested  with  blood  and  livid  ; and  the 
pupils  dilate  widely  before  death.  If  death  is 
about  to  occur,  its  approach  is  heralded  by 
delirium  and  convulsions,  stupor,  involuntary 
evacuation  of  the  bowels,  and  suppi’ession  of 
urine.  Recovery  may  occur,  but  not  complete, 
impairment  of  intellect  and  feeble  health  being 
the  consequences  of  inflammatoi’y  changes  in 
the  brain  and  injury  to  other  organs.  Recovery 
may  seem  to  set  in  to  be  followed  by  relapse. 
When  death  occurs  it  is  usually  within  twenty- 
four  or  forty-eight  hours. 

Symptoms  may  occur  for  some  hours  or  even 
days  before  the  illness  develojis,  significant  of 
what  is  about  to  follow.  A general  feeling  of 
ill-health,  restlessness, and  sleeplessness, disturb- 
ances of  bowels  and  bladder,  sometimes  thirst, 
loss  of  aj)petite,  a feeling  of  sickness,  giddiness, 
headache,  a feeling  of  anxiety,  and  a sense  of 
impending  evil,  and  quick  short  breathing  are 
among  the.se  ju’ernonitor}’  symptoms. 

A milder  foi’in  of  illness  due  to  exposure  to 
a hot  atmosphere  in  the  circumstances  already 
mentioned  is  called  heat  exhaustion.  Its 
symptoms  are  those  of  nervous  collapse,  the 
skin  is  cold,  pale,  and  clammy,  pulse  quick  and 
weak,  there  is  complete  prostration  of  muscular 
strength,  and  while  complete  recovery  may  be 
effected  by  appropriate  treatment,  death  may 
take  place  suddenly  from  failure  of  the  heart. 
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Treatment  of  Sunstroke  and  Heat-fever. 
Ill  the  last  condition  mentioned,  that  of  heat 
exhaustion,  the  patient  should  be  removed  to 
a cool  room  or  j)lace  where  the  atmosphere  is 
fresh.  All  heavy  and  tight  clothing  should  be 
removed  or  loosened,  cold  should  be  applied  to 
tlie  head  and  back  of  the  neck  either  in  the 
form  of  an  ice  cap  or  in  the  form  of  a cokl 
douche.  The  application  of  cold,  however,  must 
not  be  pushed  too  far,  lest  it  lead  to  further  de- 
pression of  vital  powers.  For  the  rest,  stimulat- 
ing Heatment  may  be  needful;  smelling  salts, 
not  too  strong,  should  be  held  to  the  nostrils  for 
an  instant  or  two  at  intervals ; weak  liquor 
ammonia,  15  drops  at  a time,  well  diluted  with 
water,  may  be  given  by  the  mouth,  or  weak 
spirit  and  water,  and  nourishing  food  must 
also  at  frequent  intervals  be  administered  if 
possible.  At  the  same  time  stimulants  must  be 
administered  with  great  caution,  and  discon- 
tinued as  soon  as  signs  of  returning  animation 
appear.  If  rashly  and  inconsiderately  used  they 
are  certain  to  aggravate  the  condition  of  reaction 
which  follows  the  collapse.  It  may  be  necessary 
to  maintain  the  breathing  by  artificial  respira- 
tion. 

In  the  case  of  heat-fever,  cold  is  also  to  be 
applied  to  the  head  and  spine,  as  an  ice  bag  or 
cold  douche.  Here  again  care  must  be  taken 
not  to  produce  depression.  But  the  ice  appli- 
cation may  be  continued  at  frequent  intervals 
until  the  heat  of  skin  abates  and  the  fever  is 
reduced.  This  should  be  ascertained,  if  possible, 
by  a thermometer  whose  bulb  is  passed  up  into 
the  bowel  (see  p.  10).  If  consciousness  does  not 
return,  blisters  may  be  applied  to  the  nape  of  the 
neck,  and,  after  shaving,  to  the  back  of  the 
head.  The  bowels  should  be  freely  relieved, 
though  not  powerfully  purged.  The  use  of  food 
and  stimulants  may  be  adopted  on  the  lines 
already  indicated.  At  one  time  bleeding  was 
advocated  to  relieve  the  turgid  and  livid  ap- 
pearance of  the  head  and  face  and  the  laboured 
breathing,  but  is  not  now  advocated,  it  being 
recognized  that  any  measures  which  further 
reduce  the  patient’s  strength  are  only  likely  to 
make  a fatal  terminatioJi  certain. 

When  a person  droj>s  suddenly  to  the  ground 
with  sunstroke,  he  is  to  be  immediately  removed 
to  the  shade  and  a stream  of  cold  water  is  to  be 
poured  fj-orn  a height  upon  his  head,  neck,  and  ' 
body,  as  he  lies  stretched  out  on  the  ground. 
All  tight  and  heavy  clothing  should  be  removed ; * 
and  if  the  cold  water  be  immediately  and  freely 
applied  a return  to  consciousness  will  very  often  ! 
be  brought  about.  Injections  to  relieve  the  ! 


I bowels,  and  mustard  applications  over  nape  of 
neck  and  heart,  may  be  required. 

Any  per-son  who  has  sufiered  from  any  form 
of  sunstroke  should  be  exceedingly  careful  to 
avoid  any  subsequent  exposure.  Those  who 
have  recovered  either  wholly  or  partially  from 
the  severer  forms  should  seek  immediate  re- 
moval to  a cooler  climate.  Even  in  a temi)erate 
climate  much  exposure  to  a warm  sun  should 
be  avoided  ; regularity  in  habits  of  body  should 
be  rigidly  jmactised ; and  the  person  should 
abstain  completely  from  all  forms  of  alcoholic 
stimulants. 

The  mortality  from  sunstroke  is  estimated  at 
between  40  and  50  per  cent,  and  of  those  who 
do  recover,  many  retain  some  permanent  indi- 
cation of  the  attack  in  some  form  of  nervous 
weakness  or  disturbance  of  greater  or  less 
severity. 

Lightning  Stroke.— Death  may  be  caused 
instantaneously  by  lightning  and  no  trace  of  its 
action  be  visible,  the  sudden  shock  to  the  nervous 
system  having  immediately  an-ested  the  vital 
functions.  In  other  cases  evidence  of  the  stroke 
is  found  in  greater  or  less  amount.  Wounds 
may  be  produced  of  a character  to  mark  off  one 
in  the  position  where  the  current  entered  and 
another  as  its  point  of  exit.  The  clothing  may 
be  rent  and  torn  from  the  body  with  great 
violence ; boots  may  be  riven  in  pieces,  metallic 
bodies  in  the  pockets,  a knife,  keys,  a watch  or 
chain,  may  have  attracted  the  current  and  be 
fused,  broken  to  jneces,  or  magnetized.  The 
body  itself  may  suffer  in  a great  variety  of 
ways,  internal  organs  may  be  disoi-ganized,  and 
the  skin  may  be  scorched.  Scorchiiigs  of  the 
skin  very  often  assume  a curious  branching 
tree-like  arrangement  according  to  the  way  in 
which  the  electric  fluid  has  swejit  over  it.  It 
was  at  one  time  a ))opular  belief  that  such 
markings  were  photogra|3hs  of  some  tree  in  the 
neighbourhood  of  the  place  where  the  person 
was  struck.  A ])erson  maj^  be  so  struck  that  a 
limb  is  separated  from  the  body,  though  this 
is  not  common.  A ])erson  who  is  not  directly 
struck,  V)ut  is  in  the  immediate  neighbourhood 
of  the  ])lace  struck,  may  yet  be  seriously  injured. 
The  effects  resemble  those  of  concussion  of  the 
brain  (see  ]i.  104),  weak  pulse,  slow  feeble  breath- 
ing, dilated  jnipils;  and  the  person  may  remain 
unconscious  for  a considerable  time,  from  a few 
minutes  to  hours  or  even  days.  The  effects 
produced  may  be  but  slight,  sudden  giddinesq 
confusion,  faintness,  recovered  from  in  a few 
minutes.  The  more  serious  cases  may  be  at- 
tended by  paralysis  of  the  limbs  or  affection  of 
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tlie  senses,  blindness,  wholly  or  pavtinlly,  loss  or 
perversion  of  smell,  deafness  or  noises  in  the 
ears,  &c.,  loss  of  memory  and  some  alfection 
of  brain  may  remain.  Paralysis  arising  from 
lightning  stroke  may  be  removed  sooner  or 
later.  Trees  are  very  often  struck  by  lightning, 
and  it  is  regarded  as  unwise  to  take  shelter 
under  them  during  a storm,  but  the  beech-tree 
is  said  never  to  be  assailed,  and  it  is  in  many 
places  believed  that  it  is  impossible  for  one 
sheltered  under  it  to  be  struck. 

The  treatment  of  lightning  stroke  consists  at 
first  in  the  treatment  appropriate  to  concussion 
of  the  brain  or  nervous  shock  from  other  causes. 
Eftbrts  are  to  be  made  to  restore  animation  by 
friction  of  the  limbs,  the  ap[)lication  of  warmth 
to  the  body,  and,  if  it  appear  needful,  the  judi- 
cious use  of  stimulants.  The  cold  douche  sud- 
denly applied  and  quickly  suspended  is  said  to 
be  of  great  value  for  rousing  the  circulation  and 
breathing.  Breathing  may  require  to  be  main- 
tained artificially 

Electric  Shock  differs  in  no  essential  particu- 
lars from  lightning  stroke,  when  it  is  received 
in  sufficiently  intense  currents  to  be  injurious. 
Any  differences  that  occur  are  only  differences 
in  degree.  Death  by  electricity  is  unhappily 
becoming  now  a common  accident,  in  many 
cases  being  attended  by  features  of  special 
horror.  Reports  of  electric  lighting  employees 
being  killed  by  electric  shock  from  overhead 
wires  while  working  on  house  roofs,  and  of  the 
body,  entangled  by  the  wires,  being  slowly 
scorched,  are  becoming  painfully  numerous. 
Persons  cannot  be  sufficiently  on  their  guard 
against  touching  in  any  way  any  electric  con- 
ductors, and  specially  against  touching  or  step- 
ping on  any  overhead  wire  that  may  have  fallen 
and  be  lying  on  the  footway.  Though  it  might 
be  only  a telegraph  or  telephone  wire  it  is  wisest 
to  err  on  the  safe  side. 

THE  EFFECTS  OF  COLD. 

Long-continued  cold  acting  upon  the  whole 
body  [)roduces  general  depressioi],  which  is 
manifested  by  a feeling  of  coldness  and  chilli- 
ness, followed  by  uneasy  tingling  of  the  body. 
Tlie  skin  is  pale  and  corrugated.  The  body 
gradually  feels  benumbed,  and  with  the  languid 
circulation  a sense  of  languor  and  drowsiness 
creeps  on,  to  wdiicli  the  person  is  almost  irre- 
sistibly inclined  to  yield  himself.  His  muscular 
power  becomes  very  feeble ; he  is  oppressed 
with  a feeling  of  weight  and  an  intense  desire 
to  sleep;  his  ideas  are  confused  and  his  mental 
faculties  blunted,  and  if  not  almost  forcibly 


l)revented  he  yields  to  the  languor  that  over- 
powers him  and  lies  down.  The  cold  continu- 
itig  to  act  upon  him,  the  heart’s  action  becomes 
feeble,  quick,  and  irregular;  breathing  is  la- 
boured and  slowq  the  pupils  of  the  eye  dilate; 
a heavy  stupor  overtakes  him,  ending  in  death. 
In  other  and  less  extreme  ca.ses  the  effects  upon 
the  nervous  system  are  manifested,  not  in  stupor, 
but  in  delirium,  wandering  or  raving  in  char- 
acter, and  sleeple.ssness. 

The  treatment  of  a person  thus  overpowered 
must  be  cariied  out  with  great  care.  It  is 
universally  admitted  that  any  sudden  change 
from  the  state  of  cold  to  one  of  heat  is  to  be 
entirely  avoided  as  likely  to  prove  fatal.  The 
restoration  of  warmth  must  be  very  gradual. 
The  person  should  be  divested  of  his  clothing 
and  laid,  rolled  in  cold  blankets,  in  a quite  cold 
room.  Rubbing  the  body  with  ice  or  snow  is 
commonly  recommended,  and  this  may  be  alter- 
nated with  light  friction  wdth  cold  llannel  or 
fur  This  must  be  persevered  in  for  hours  if 
necessary.  When  the  patient  shows  signs  of 
returning  animation  the  room  may  be  very 
slightly  warmed.  With  the  return  of  conscious- 
ness pains  may  be  complained  of  in  the  limbs, 
especially  if  they  have  been  warmed  too  rapidly, 
and  it  is  deemed  advisable  to  envelop  the  limb 
in  cloths  soaked  wdth  cold  watei'.  As  gradual 
relaxation  of  the  stiffened  parts  occurs,  some 
slightly  stimulating  liniment  may  be  employed 
with  which  to  continue  the  rubbing — soa]>-lini- 
ment,  tincture  of  arnica,  or  canqdiorated  spirit. 
Mildly  stimulating  drinks  are  then  given,  wai’m 
tea,  coffee,  beef-tea,  or  soup,  but  no  alcoholic 
stimulants  till  later.  In  fact  the  restoration  of 
the  bodily  heat  must  be  brought  about  very 
gradually  throughout,  and  the  frictions  of  the 
whole  body  must  be  steadily  maintained  but 
never  in  too  vigorous  a fashion.  The  efforts  at 
restoration  must  he  persisted  in  for  many  hours. 
The  following  case,  occurring  in  America,  may 
be  given  in  illustration;  “An  E.squimau  had 
his  leg  frozen  above  the  knee-joint,  stiff,  colour- 
less, and  to  all  apjiearances  lifeless.  He  was 
placed  in  a snow -house,  at  a temperature  of 
20“  helou')  zero  (Fahrenheit).  The  jxarts  were 
bathed  in  ice-cold  watei-  for  about  two  hours, 
and  then  enveloped  in  furs  for  three  or  four 
hours.  Then  frictions  were  msed,  first  with  the 
feathei’y  side  of  a bird-skin,  then  with  snow, 
alternately  wrapping  the  limb  in  furs  and  rub- 
bing it  for  nearly  twenty-four  hour.s.  It  was 
next  carefully  wrapj)ed  uji,  and  the  temperature 
of  the  snow-house  raised  by  lamps  above  zero. 
On  the  third  day  the  patient  was  taken  to  his 
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house  (in  the  Esquimaux  houses  there  is  oiteu 
a temperature  of  70°  or  80°  Fahrenheit),  and  in 
seventy  hours  was  walking  about,  with  only 
a slight  frost-bite  on  one  of  his  toes.”  “This 
case,”  adds  the  narrator,  Dr.  Hayes,  “shows 
how  much  may  be  accomplished  with  care  and 
pei-severance,  even  under  the  most  adverse  cir- 
cumstances.” 

feome  interesting  experiments  made  by  Ptiueger, 
a German  physiologist,  throw  some  light  on  the 
cause  of  the  difference  between  slow  and  rapid 
warming  after  an  intense  degree  of  cold.  He 
experimented  with  frogs,  and  after  freezing  a 
frog  till  it  was  as  hard  and  stiff  as  a board,  he 
thawed  it  out  very  slowly,  with  the  result  of 
restoration  of  animation,  the  frog  being  able  to 
jump  about  though  in  a languid  way.  The 
author  has  himself  seen  a frog  hopping  about, 
which,  hours  before,  had  been  frozen  hard  in  a 
Bell-Coleman  freezing-machine.  The  idea  of 
Pdueger’s  explanation  is,  that  if  rapid  thawing 
occurs  the  waters  of  the  tissues  separate  out, 
and  the  tissues  are  left  in  a moist  dead  state, 
while  if  the  thawing  be  accomplished  slowly 
enough  the  water  is  taken  up  and  organically 
incorporated  with  the  reviving  tissues. 

A {)erson  who  is  subject  to  intense  and  long- 
continued  cold  must  be  encouraged  to  move 
actively  about.  The  desire  to  sit  down  and 
yield  to  the  languor  must  be  combated  in  a 
most  determined  manner.  Stimulants,  at  least 
alcoholic  stimulants,  are  not  to  be  administered. 
They  are  harmful  rather  than  useful,  because, 
as  explained  on  p.  073,  they  rather  accelerate 
the  loss  of  heat  from  the  body  by  dilating  the 
blood-vessels  of  the  skin.  A sharp,  cleai’,  diy 
cold  is  much  less  hurtful  than  a damp  cold,  for 
the  moisture  of  the  latter  soaks  the  clothing 
ami  cau-ses  them  to  become  better  conductors  of 
heat,  so  that  heat  is  lost  from  the  body  with 
much  greater  rapidity.  Naturally,  persons  who 
have  been  subject  to  prolonged  fatigue  and  in- 
sufficient nourishment  will  yield  to  the  influences 
of  cold  much  more  rapidly  than  tho.se  who  are 
fresh  and  well  nourished.  While  alcoholic 
stimulants  are  objected  to,  warm  stimulating 
articles  of  food,  that  is  to  say  substances  which 
nourish  as  well  as  stimulate,  warm  soup,  beef-tea, 
milk,  &c.,  may  be  freely  taken  by  those  expo.sed 
to  cold. 

As  a protection  against  external  cold  nothing 
is  equal  to  a fair  (juantity  of  fat  in  and  under- 
neath the  skin.  The  thin  man  will,  other 
things  being  e(]ual,  succumb  long  before  the  fat 
man.  Then  in  cold  weather  and  cold  climates 
the  heat-producing  articles  of  food,  specially  fat. 


should  be  freely  consumed  (see  p.  619),  and 
non-conductors  of  heat  used  for  clothing  (see 
p.  723). 

Fpost-bit6  is  the  condition  of  coldness,  numb- 
ness, and  loss  of  power  attacking  a part  of  the 
body,  exactly  the  condition  already  described 
as  affecting  the  whole  body,  but  limited  to  a 
part  of  it.  The  parts  usually  affected  are  the 
extremities,  the  toes  and  fingers,  feet  and  hands, 
nose  and  ears,  because  thesp  are  the  parts  at 
greatest  distance  from  the  centre  of  circulation. 
There  are  various  degrees  of  frost-bite,  as  there 
are  various  degrees  of  burn.  The  frost-bite  may 
only  be  sufficient  to  produce  coldness  and  numb- 
ness of  the  affected  parts,  the  skin  of  which  be- 
comes white  and  wrinkled ; and,  when  heat  is 
restored,  marked  reaction  occurs  with  redness, 
heat,  tingling,  itching,  and  swelling  of  the 
parts.  The  more  rapidly  the  change  from  cold 
to  heat  occurs,  the  more  marked  and  violent  is 
this  inflammatory  reaction,  but  it  soon  subsides, 
and  restoration  to  the  normal  state  occurs.  If 
the  cold  be  more  intense  and  longer  applied  a 
second  degree  of  frost-bite  occurs.  Complete 
loss  of  sensation  takes  })lace ; the  parts  become 
discoloured,  blisters  form  filled  with  fluid,  which 
may  be  clear  but  is  often  bloody.  If  the  cold 
have  been  so  intense  as  to  freeze  the  part  through 
and  through,  it  will  be  hard,  stiff,  and  brittle,  and 
in  this  state  the  part  might  actually  be  sepa- 
rated from  the  body  by  breaking.  Usually,  how- 
ever, the  parts  are  pur])le,  have  lost  feeling,  and, 
if  pricked,  onlji^  a drop  of  dark  blood  escapes. 
One  must  not  conclude  that  restoration  of  such 
parts  is  hopeless;  for  by  appropriate  and  careful 
treatment  recovery  from  even  this  degree  of 
frost-bite  is  possible.  In  a greater  degree  of 
frost-bite  the  death  of  the  part  is  com])lete,  it 
paases  into  a contracted  shrivelled  condition, 
and  drops  off  from  the  body,  a red  line  of  de- 
marcation marking  the  separation  between  the 
dead  and  the  living.  That  is  to  say,  the  jmrt 
separates  by  gangrene. 

The  treatment  of  frost-bite  is  identical  for 
that  already  described  for  the  whole  body  be- 
numbed by  cold.  Under  no  circumstances  must 
a sudden  change  from  the  intense  cold  to  heat 
be  indulged  in.  A ])erson  who,  after  long  ex- 
posure to  cold,  at  last  reaches  shelter  with  a 
hand  or  a foot  or  fingers  or  toes  in  this  benumbed 
condition,  is  apt  to  seek  the  immediate  aid  of 
external  heat,  of  a warm  fire,  of  hot  water,  and 
so  on.  This  is  attended  by  grave  danger  not 
only  to  the  benumbed  parts  but  also  to  the 
whole  body.  Numerous  illustrations  of  the 
danger  of  such  procedure  are  derived  from  the 
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Arrest  of  oJewJtog  from  fool  or  leg 
knoucd  handkerchief  i«*sted  t>y 
means  of  a pockei  knife  the  knot 
pressing  in  the  proper  place 


1.  une  of  artery  of  U>igh.  ano 
.position  tn  which  to  c»crt  pressui 
10  stop  bleeding 


r 3 4.  Tourniquets  for  V 
stopping  biecamg  from 
limbs  The  pad  >s  placed 
Over  the  line  of  the  vessel 
and  the  rest  of  the  ar-  /i 
•rangement  Is  for  producing II 
pressure  V 


6 Knotted  handkerchief 
applied  to  proper  place  on  arm 


5 . Forceps  for 
picking  up  bleeding 
end  of  cut  artery 
in  a wound. 


10.  Stopping  bicedmg  in  the 
leg  by  pressure  of  the 
thumbs  over  the  main  / 
vessel  of  the  thigh.  I j 


) Application  of 
bandage  above 
knee  to  stop  bleed 
mg  below  it 


which  pressure  might  be  e»erted 
to  stop  bleed'ng  fron^  the  arm 
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experience  of  armies  in  the  field.  Soldiers,  ex- 
posed for  long  periods  to  the  cold,  at  hist  seek 
the  warmth  of  the  camp  fii-e  and  stretch  out 
their  benumbed  hands  and  feet  to  the  blaze, 
only  to  determine  gangrene  of  the  extremities 
by  the  sudden  transition.  It  has  even  been 
noticed  that  such  results  followed,  in  the  case  of 
troops  exposed  to  a cold  night-watch,  if  a sudden 
thaw  set  in,  the  mere  natural  transition  from  a 
low  to  a much  higher  temperature  being  badly 
boi’ne  by  the  frost-bitten  parts. 

The  treatment,  then, that  is  invariably  advised 
is  gentle  friction,  at  first  with  snow  or  ice-cold 
water  in  a cold  room,  and  a very  gradual  eleva- 
tion of  temperature  as  a gradual  return  of  ani- 
mation becomes  evident.  As  the  limb  begins 
to  approach  the  normal  degree  of  heat,  it  may 
be  wrapped  in  flannels  or  furs  or  cotton-wool. 
If  the  part  does  not  recover,  the  separation 
about  to  be  effected  by  gangrene  is  revealed  by 
the  appearance  of  a red  zone  between  the  living 
and  the  dead  parts.  In  the  case  of  fingers 
and  toes,  warm  linseed-meal  poultices  are  com- 
monly employed  to  aid  the  separation  of  the 
slough.  To  keep  down  smell  antiseptic  di’essings 
are  employed  as  in  the  case  of  wounds,  and 
when  the  dead  part  has  been  removed  the  stump 
is  to  be  treated  in  the  oi’dinary  way  as  a granu- 
lating wound  (p.  972).  During  this  period  the 
strength  of  the  patient  requires  maintenance  by 
nourishing  food,  perhaps  also  by  stimulants  and 
tonics.  In  the  case  of  a foot  or  hand  or  a larofe 
portion  of  a limb,  as  soon  as  gangrene  became 
evident,  a surgeon  would  perform  an  amputa- 
tion to  save  the  patient  the  prolonged  sutt’ering 
and  exhaustion  of  the  natimil  method  of  separa- 
tion, and  to  get  rid  of  the  risks  of  blood  poison- 
ing which  might  otherwise  arise. 

Parts  which  have  once  been  frost-bitten  and 
have  recovered  are  liable,  on  a repetition  of  the 
exposure,  to  a repetition  of  the  attack.  Care 
should  therefore  be  taken,  by  the  use  of  extra 
protection  by  woollen  material  or  fur,  to  iruard 
against  such  a return. 

The  milder  degrees  of  frost-bite  require  caution 
in  the  application  of  lieat,  but  are  usually  rapidly 
recovered  from.  Eubbing  witli  snow,  and  subse- 
quent wi'apping  of  the  parts  in  flannel  or  fur 
with  gradual  elevation  of  temperature,  will  com- 
monly suffice;  and,  when  the  parts  are  restored 


j to  a normal  degree  of  heat,  light  friction  with 
some  of  the  stimulating  liniments  or  ointments 
recommended  for  chilblains  will  be  useful. 

Chilblains  are  degrees  of  the  effects  of  cold 
milder  than  frost-bite.  A part  of  the  skin  is 
in  a state  of  inflammation  due  to  cold.  There 
is  some  amount  of  swelling,  redness,  heat  and 
tingling,  and  the  itching  jiain  is  increased  by 
heat.  The  j)atch  of  skii],  in  cases  of  greater 
severity,  may  be  purple  or  livid,  and  blebs  or 
blisters  may  form  upon  it.  The  blisters  may 
break  and  leave  a suppurating  or  ulcerating 
surface. 

The  treatment  of  chilblains  is  conducted  on 
similar  lines  to  that  of  frost-bite.  Warmth  is 
not  to  be  restored,  after  the  exposure,  bj'  hot 
water  or  by  holding  the  part  before  the  fire. 
Eubbing  with  snow  or  iced  water  is  again  recom- 
mended, or  simple  gentle  friction  with  the  hands. 
Later  a liniment  of  opium  or  soap  and  opium, 
and  subsequently  a more  stimulating  liniment, 
such  as  camphor  liniment  or  turpentine  liniment 
or  tincture  of  iodine,  are  recommended.  If  the 
skin  is  not  broken  ointment  of  iodine  is  said  to 
be  one  of  the  very  best  of  applications.  After 
this  the  part  should  be  enveloped  in  flannel  or 
carded  cotton. 

While  the  fingers  and  toes  are  usually  attacked, 
the  nose  and  ears  frequently  suffer;  and  if  in 
one  winter  season  the  ears  of  a person  have 
become  affected,  the  probability  of  a recurrence 
the  following  season  should  be  I'emembered  and 
precautions  taken. 

Young  persons  are  specially  prone  to  be  at- 
tacked by  chilblains,  and  specially  such  as  are 
not  of  vigorous  constitution. 

The  prevention  of  chilblains  is  better  than 
their  cure;  and  if  it  is  remembered  that  it  is  not 
the  mere  exposure  to  cold  that  determines  their 
occurrence,  but  the  sudden  change  from  severe 
cold  to  heat,  one  of  the  chief  means  of  preven- 
tion is  indicated.  Persons  with  chilled  finders 

o 

or  toes  must  keep  from  the  fire  till  the  heat  of  the 
parts  has  returned  naturally.  Then,  of  course, 
efficient  protection  should  be  provided  for  hands, 
feet,  ears,  &c.,  by  the  use  of  suitable  clothing, 
woollen  stockings,  snow-shoes,  woollen  gloves, 
&c.  Active  exercise  during  exposure  to  the  cold, 
and  rubbing,  should  be  engaged  in  to  prevent 
the  numbing  of  parts. 
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Section  V.— SUFFOCATION  OR  ASPHYXIA. 
RESTORATION  FROM  THREATENED  DROWNING,  CHOKING, 

HANGING,  STRANGULATION. 


Suffocation  or  Asphyxia: 

Its  Causes,  Stages,  and  Treatment; 

Suffocation  from  Foul  Gases  and  its  Treatment. 

Drowning ; 

Methods  of  Artificial  iiesjpirafion— Sylvester’s,  Howard’s,  Marshall  Hall’s. 
Choking. 

Hanging  and  Strangulation. 


SUFFOCATION. 

SufToeation  is  the  condition  which  arises 
when  an  animal  is  deprived,  by  any  means,  of 
a due  supply  of  air  fitted  for  maintaining  the 
proper  condition  of  the  blood.  In  Part  I., 
Section  IX.,  p.  249,  the  purpose  of  breathing  has 
been  described  at  length.  Its  purpose  is  two- 
fold. The  gas  called  oxygen  is  needed  in  the 
body  to  effect  the  chemical  changes  by  which 
the  nourishment  taken  is  converted  into  power 
of  doing  work  or  energy,  and  into  heat,  and  by 
which  the  integrity  of  the  body  is  maintained. 
By  the  work  of  the  body  a gas,  called  carbonic 
acid  gas,  is  produced,  which  if  allowed  to  re- 
main in  the  body  becomes  speedily  injurious, 
acting  as  a poison.  The  fuller  explanation  of 
these  facts  will  be  obtained  in  the  section  al- 
ready named,  and  in  the  early  paragraphs  on 
food,  p.  531.  Now  the  lungs  are  the  organs  by 
which  at  once  new  supplies  of  oxygen  are  intro- 
duced to  the  blood  and  carbonic  acid  gas  re- 
moved from  it.  We  do  not  breathe  pure  oxygen, 
but  the  ordinary  atmospheric  air  we  breathe 
contains  oxygen,  diluted  with  a neutral  gas, 
nitrogen.  Now  any  circumstance  which  will 
prevent  the  blood  obtaining  its  proper  supplies 
of  oxygen  will  produce  symptoms,  more  or  less 
marked  according  to  the  degree  to  which  the 
oxygen  is  wanting.  These  are  symptoms  of 
suffocation,  using  the  word  in  its  scientific  sense, 
or,  to  use  the  scientific  term,  asphyxia  (Greek 
a,  not,  and  sphuxis,  the  pulse).  The  literal 
meaning  of  this  word  Is,  therefore,  pulselessness, 
though  it  is  used  to  mean  the  condition  de- 
scribed. The  early  .symptoms,  and  the  symptoms 
which  arise  when  the  deficiency  of  oxygen  is 
not  great,  would  not  be  popularly  recognized  as 
symptomsof  suffocation,  but  simply  as  symptoms 
of  difficult  and  laboured  breathing  (p.  284),  or 
dyspnoea  (Greek  dus,  with  difficulty,  andy?weo, 
I breathe),  for  in  the  popular  mind  the  term 
suffocation  is  used  to  imply  the  condition  in 


which  the  person  is,  from  want  of  breath,  in 
immediate  danger  of  death.  Nevertheless,  these 
symptoms  are  merely  the  early  sj^iptoms  of  a 
slight  degree  of  that  condition  in  which  oxygen 
is  not  gaining  entrance  to  the  blood,  which,  if 
it  becomes  aggravated,  is  readily  recognized  as 
a state  of  sufibcation. 

It  is  quite  clear,  then,  that  suffocation  or 
asphyxia  may  arise  from  a great  many  causes, 
and  not  merely  from  the  commonly  I'ecognized 
cause  of  blocking  the  windpipe  by  pressure  from 
without  or  by  something  falling  into  it  from 
the  mouth.  Suppose  a person’s  lungs  are  in 
thoroughly  good  order,  but  he  is  placed  in  a 
small  confined  space  into  which  no  fresh  air  can 
enter.  By  and  by  he  will  so  have  exhausted 
the  supply  of  oxygen  in  the  air  of  that  apart- 
ment that  he  can  get  no  fresh  supplies  into  his 
blood.  He  will  die  from  want  of  fresh  air,  from 
want  of  oxygen,  from  suffocation,  just  as  much 
as  if  he  had  been  seized  by  the  throat  and 
strangled.  Of  course  there  will  be  an  additional 
element  present,  namely,  that  he  has  not  only 
x’emoved  from  the  air  all  the  oxygen  he  can,  but 
he  has  polluted  it  with  carbonic  acid  gas  and 
other  exhalations  from  his  lungs,  so  that  it  will 
not  be  a pure  case  of  suffocation,  though  it  is 
that  chiefly.  Again,  let  us  sujxpose  that  there 
is  abundance  of  fresh  air  about  a person,  but 
that  both  lungs  are  blocked  up  with  products 
of  inflammation,  as  in  inflammation  of  the  lung, 
and  that  the  air  cannot  penetrate  to  the  recesses 
of  the  lung  to  reach  tlie  blood.  Again  he  will 
die  of  suffocation,  not  from  want  of  air  or  of 
oxygen  in  it,  but  because  he  camiot  make  use 
of  it,  the  inflammation  being  the  cause  of  his 
inability.  Or  let  us  suppose  he  has  pleurisy  of 
both  sides,  and  that  large  quantities  of  fluid 
have  been  poured  out  round  the  lungs,  causing 
them  to  be  squeezed  up  into  a corner  of  the 
chest,  emptied  of  air,  and  prevented  expanding, 
asphyxia  again  arises.  Still  again  let  us  sup- 
pose that  the  atmosphere  about  him  is  pure 
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enough,  and  that  his  lungs  are  in  a healthy 
state,  but  that  there  is  a growth  in  his  windpipe 
which  gradually  encroaches  on  its  fairway  till 
tlie  imssage  for  air  is  seriously  blocked,  clearly 
suffocation  will  arise.  Take  the  case  of  mem- 
branous croup,  diphtheria  of  the  larynx  or  box 
of  the  windpipe  in  a child.  The  membrane 
which  grows  in  the  larynx  rapidly  narrows  the 
passage  for  the  air,  and  the  child  gasps  and 
fiorlits  for  the  air  that  is  around  it  in  abundance, 
but  which  cannot  pass  the  narrowed  part  of  the 
tube  sufficiently  quickly  for  its  purpose,  and 
finally,  if  the  membrane  continues,  the  child  dies 
of  suffocation,  worn  out  too  by  its  struggles  for 
breath.  Once  more,  suppose  a mass  of  food  has 
“slipped  down  the  wrong  way”  and  gained 
entrance  to  the'  windpipe,  which  it  blocks, 
suffocation  again  immediately  arises,  the  person 
is  deprived,  at  a stroke,  of  oxygen  by  the  block 
in  the  pipe.  Lastly,  suppose  the  mouth  and 
nostrils  are  stopped,  or  the  windpipe  closed 
by  the  hand  of  a garroter,  or  by  the  per- 
son’s head  being  buried  in  sand  or  earth, 
or  immersed  in  water,  as  in  drowning,  or  the 
windpipe  compressed,  as  in  hanging  or  strang- 
ling by  a rope,  clearly  tlie  result  in  all  cases 
is  the  same,  no  new  supplies  of  oxygen  gain 
entrance  to  the  blood,  and  in  all  the  death  is 
by  suffocation  or  asphyxia.  If  a person  or 
animal  were  to  be  lowered  into  a pit  or  jar  con- 
taining nitrogen  gas  only,  the  same  condition 
would  arise,  death  from  want  of  oxygen,  death 
from  suffocation. 

It  is  quite  true  that  in  most  of  these  cases  not 
only  is  there  want  of  sufficient  oxygen,  but  there 
is  also  hindrance  to  the  output  of  the  impure 
carbonic  acid  gas,  and  the  retention  of  this  gas 
in  the  body  is  undoubtedly  a contributing  cause 
to  the  death.  But  this  added  element  of 
poisoning  by  accumulation  of  carbonic  acid  gas 
does  not  produce  the  characteristic  symptoms 
of  suffocation  or  asphyxia,  the  laboui’ed  breath- 
ing, the  fight  for  breath.  It  has  been  proved 
that  an  atmosphere  containing  abundant  sup- 
plies of  oxygen,  but  also  a poisonous  amount  of 
carbonic  acid  gas,  will  still  produce  death,  but 
no  longer  attended  by  the  symptoms  of  suffo- 
cation, but  with  the  symptoms  of  narcotic 
poisoning.  Headache,  languor,  stupor,  uncon- 
scious and  quiet  death  are  now  the  result,  not 
the  struggle  and  convulsions  of  suffocation.  To 
repeat,  the  symptoms  to  be  described  as  those 
of  suffocation  are  due  to  want  of  oxygen,  from 
whatever  cause  that  want  may  arise. 

Symptoms.^ — The  symptoms  are  best  seen  in 
all  their  intensity  when  the  -want  of  oxygen  is 


sudden  and  extreme,  as  in  drowning,  choking, 
strangulation,  and  they  occur  in  three  stages. 
There  is  first  the  stage  of  dyspnoea  or  laboured 
breathing.  It  is  a state  of  agitation  and  struggle. 
The  movements  of  breathing  are  rajiid,  deep, 
and  powerful.  The  ordinary  muscles  which 
produce  the  movements  of  the  chest  and  abdo- 
men are  not  only  thrown  into  a state  of  intense 
activity,  but  the  muscles  of  extraordinary  re- 
spiration (p.  254)  as  well.  The  muscles  between 
the  head  and  chest  and  between  the  arms  and 
chest,  &c.,  are  active,  raising  and  pulling  down 
the  chest  in  the  effort  to  get  more  air  into  the 
lungs.  The  movements  of  breathing  are  deep, 
prolonged,  and  hurried,  passing  into  convulsive 
gasps  for  breath.  This  stage  lasts  for  a minute 
or  a minute  and  a half,  and  latterly  spasmodic 
movements  of  the  limbs  occur.  Meantime  the 
veins  of  the  face  and  surface  of  the  body  be- 
come swollen  with  dark-coloured  blood,  and  the 
countenance  is  livid.  In  the  second  stage,  the 
muscles  which  exjiel  air  from  the  lungs  contract 
spasmodically,  and  this  passes  into  a state  in 
which  nearly  every  muscle  of  the  body  acts 
convulsively,  the  bowels  and  bladder  being 
emptied  involuntarily,  and  general  convul- 
sions setting  in.  It  lasts  about  a minute  and 
passes  into  a state  of  exhaustion,  in  which 
the  person  lies  still,  the  pupils  being  widely 
dilated;  there  is  complete  insensibility;  the 
muscles  are  completely  relaxed.  Every  now 
and  then,  however,  there  are  a few"  convulsive 
gasps,  w'hich  become  w^eaker  and  feebler.  Fi- 
nally, a general  convulsion  occurs,  in  wdiich  the 
body  is  fully  stretched  out,  the  mouth  is  widely 
oi)ened,  and  the  nostrils  dilated,  the  head  is 
throwm  back  and  the  back  straightened,  and  in 
one  final  effort  to  draw  in  breath  the  effort  is 
over.  The  heart  continues  to  beat  for  a few' 
seconds  longer,  and  at  length  stops  in  comjtlete 
relaxation,  wdien  death  has  occurred.  The 
whole  period  that  elapses  betw'een  the  moment 
of  complete  deprivation  of  oxygen  and  death  is 
3 to  5 minutes.  It  varies  in  different  animals; 
and  young  animals  seem  to  be  able  to  hold  out 
longer  than  full-growm  animals.  At  any  mo- 
ment in  the  pei’iod  named,  until  the  instant 
before  the  heart  has  ceased  to  beat,  when  the 
person  is  perfectly  still  and  death  seems  already 
to  have  occurred,  restoration  is  possible,  if  only 
i oxygen  c<an  be  introduced  into  the  blood.  Ihe 
I heart  may  still  be  feebly  beating,  even  when  no 
' pulse  can  be  felt. 

The  apj)earance  of  the  body  fully  indicates 
I the  cause  of  death.  The  veins  of  the  skin  and 

of  head  and  neck  are  gorged  with  dark  blood; 
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Jintl  the  ftice  rmcl  head  are  swollen  and  turgid, 
and  darkly  purple  or  almost  black. 

All  the  movements  that  have  been  described 
are  directly  due  to  impulses  to  muscles  from  the 
nerve-centres,  which  are  violently  stimulated 
by  the  non  - oxygenated  state  of  the  blood. 
They  are  completely  beyond  the  control  of  the 
j)erson,  are  not  voluntarily  made,  and  can  occur 
from  first  to  last  even  in  a state  of  profound 
unconsciousness.  The  struggles  thus  made  by 
a person  are  not,  therefore,  necessarily  attended 
by  pain,  however  painful  and  distressing  they 
are  to  witness. 

Treatment. — The  perfectly  clear  indication 
for  treatment  is  to  render  the  admission  of  air 
to  the  lungs  easy,  if  that  be  possible.  In  a case 
of  inflammation  of  the  lungs  or  of  pleurisy, 
such  as  has  been  de.scribed,  that  could  only  be 
done  by  clearing  the  lungs  ov  removing  the 
pleuritic  fluid.  If  the  want  of  air  be  caused  by 
blocking  of  the  windpipe  by  something  that 
has  dropped  from  the  mouth,  it  may  be  possible 
to  remove  it  in  the  manner  to  be  described 
under  the  head  of  choking.  If  the  obstacle 
cannot  so  be  removed,  and  if  it  be  lodaed  hicrh 
up,  the  admission  of  air  may  be  rendered  easy 
by  making  an  opening  into  the  windpipe  Horn 
the  neck,  by  the  operation  known  as  trache- 
otomy. If  the  person  has  succumbed  from 
being  in  an  atmosphere  wanting  in  oxygen, 
removal  to  the  outside  air  is  the  immediate 
step  to  be  taken,  and  the  loosening  of  the  cloth- 
ing about  the  neck  and  waist.  If  the  person 
has  been  removed  into  pure  air  before  the  heart 
has  cea.sed  to  beat,  but  when  already  the  last 
stage  of  suffocation  has  been  reached,  and  he 
lies  quiet,  making  no  effort  to  breathe,  the 
movements  of  lu’eathing  may  be  stinudated  by 
sudden  dashing  of  cold  water  on  the  chest,  or 
by  flicking  the  chest  with  a wet  towel.  That 
failing,  immediate  effort  must  be  made  to  ]>ro- 
duce  artificial  breathing  by  Sylvester’s  or 
Howard’s  method,  described  under  Drownino-. 
the  preliminary  step  of  removing  water  from 
the  chest  being,  of  coui’se,  unnecessary.  In 
the  case  of  children,  especially,  mouth-to-mouth 
insufflation  may  be  j)ractise<l,  though  Howard’s 
method  is  best. 

In  the  case  of  persons  overcome  by  foul  air 
in  wells,  pits,  or  in  the  recesses  of  quarries  after 
blasting  by  gunpowder,  they  are  to  be  quickly 
removed  into  fresh  air,  the  clothing  abotit  the 
neck  is  to  be  raj.)idly  unloosed,  and  artificial 
respiration  practised. 

Drowning  means  death  by  the  air  being  pre- 
vented entering  the  lungs  owing  to  the  mouth 
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and  nostrils  being  immersed  in  a liquid,  the 
liquid  being  commonly  water.  Death  may, 
therefore,  occur  by  drowning  in  a small  quantity 
of  water.  Ihus  a child  may  fall  head  down- 
wards into  a tub  and  be  drowned,  though  the 
tub  is  not  half  full  of  water,  sufficient  to  cover 
the  month  and  nostrils  being  all  that  is  neces- 
sary, and  a man  overcome  by  a fit  or  by  drunken- 
ness may  fall  on  a road  with  his  head  in  a ditch 
or  pool  of  water,  and  thus  meet  death.  Death 
is  thus  due  to  suffocation,  to  the  stopj)age  of 
breathing,  and  to  the  entrance  of  water  into  the 
lungs.  When  death  has  been  caused  by  drown- 
ing,  the  skin  presents  the  appearance  called 
goose-skin  (c7itis  anserlna),  the  face  and  surface 
of  the  body  generally  are  usually  |)ale,  a frothy 
liquid  is  found  in  the  lungs  and  air- passages, 
and  about  the  lips  and  nostrils;  water  may  be 
found  in  the  stomach;  and  clenched  fingers, 
holding  substances  grasped  at,  may  serve  to 
show  that  a struggle  has  taken  place  in  the 
water,  and  that  the  body  was  alive  at  the  time 
of  immersion.  Complete  insensibility  arises,  it 
is  probable,  in  from  one  to  two  minutes  after 
submersion,  recovery,  however,  being  still  pos- 
sible, and  death  occurs  in  from  two  to  five 
minutes.  So  long  as  the  heart  continues  to 
beat,  recovery  is  po.ssible;  after  it  has  ceased  it 
is  impossible.  Newly-born  children  and  young 
puppies  stand  submersion  longer  than  the  more 
fully  grown. 

For  the  restoration  of  the  apparently  drowned 
several  methods  ai’e  suggested.  Those  of  Dr. 
Sylvester,  recommended  by  the  English  Humane 
Society,  and  Dr.  Benjamin  Howai’d,  of  New 
York,  are  the  simi)lest,  but  that  of  Dr.  Marshall 
Hall  will  also  be  described. 

Wliichever  method  is  adopted,  the  following 
steps  must  first  and  immediately  be  taken; 
Pull  the  body  up  on  to  dry  ground.  Send  im- 
mediately for  medical  assistance,  warm  blankets, 
dry  clothing,  brandy  and  hot  water,  if  anyone 
is  at  hand  to  send.  No  delay  must  be  j)ennitted, 
however,  in  treating  the  person,  so  that  if  only 
one  person  is  on  the  spot  he  must  Ijegin  to  treat 
the  ])erson  instaiith/,  without  seeking  a.ssistance. 
Bemove  all  clothing  from  the  neck  and  chest. 
Fold  the  articles  of  dress  removed  so  as  to  make 
a firm  pillow,  which  is  to  be  ])laced  under  the 
.shoulders,  so  that  the  upper  part  of  the  body  is 
slightly  raised  and  the  head  slightly  thrown 
back.  Cleanse  the  mouth  and  nostrils,  open  the 
mouth  and  pull  forward  the  tongue.  If  natural 
efforts  to  breathe  are  made,  try  to  stimulate 
them  by  brisk  rubbing  of  the  sides  of  the  chest 
and  of  the  face.  If  no  effort  to  breathe  is  made, 


Drowning.] 


ARTIFICIAL  respiration. 


1011 


proceed  to  produce  the  entrance  and  outflow  of 
air  from  the  lungs  by  Sylvester’s  or  Howard’s 
method. 

Sylvester’s  Method  (Plate  XVII.).— Stand  or 
kneel  behind  the  person’s  head,  grasp  each  arm 
at  the  elbow,  draw  both  arms  simultaneously 
upwards  till  they  are  extended  in  line  with  the 
body,  as  a man  ])laces  them  when  he  stretches 
himself.  Let  this  movement  occupy  about  2 
seconds.  This  enlarges  the  chest  and  causes 
the  entrance  of  air  to  the  lungs.  Without  a 
pause  carry  the  arms  down  to  the  sides,  making 
tliem  overlap  the  chest  a little,  and  firmly  press 
them  on  the  chest.  This  movement  should 
occupy  other  2 seconds.  It  expels  air  from  the 
lungs.  Repeat  the  movements,  and  maintain 
them  steadily  and  patiently  at  the  rate  of  15 
times  a minute,  until  breathing  has  been  fully 
restored,  or  until  medical  aid  arrives,  or  until 
death  is  certain.  An  hour  is  not  too  long  a 
time  to  j)ersist,  and  so  long  as  there  seems  the 
least  effort  to  breathe  the  ettbi-ts  must  be  per- 
severed in. 

Howard’s  Method  (Plate  XVIII.). — Place 
the  body  on  its  face,  with  the  roll  of  clothing 
under  the  stomach,  the  head  being  supported 
on  the  hand  as  shown  in  figure  1.  Pull  the 
body  over  the  roll  of  clothing  to  ex])el  water 
from  the  chest.  Then  turn  the  body  on  the 
back,  the  shoulders  being  supported  as  shown 
in  fig.  2.  Kneel  over  the  body.  Place  both 
hands  on  the  lower  part  of  the  chest,  so  that 
the  thumbs  hook  in  under  the  lowest  ribs  and 
the  fingers  are  spread  out  on  the  chest.  Steadily 
press  forwards,  raising  the  ribs,  your  own  body 
being  thus  thrown  leaning  forward.  This  en- 
larges the  cavity  of  the  chest  and  causes  air  to 
enter.  When  the  ribs  have  been  raised  to  the 
utmost  extent,  with  a slight  effort  ])ush  yourself 
back  to  the  more  erect  ])osition,  allowing  the 
ribs  to  recoil  to  their  former  position.  This 
expels  the  air.  Repeat  the  ])rocess  15  times  a 
minute.  One  person  will  find  it  more  easy  to 
maintain  this  method  for  a j^rolonged  period 
than  Sylvester’s,  especially  if  the  patient  be  big 
and  heavy. 

Meanwhile,  if  other  persons  are  present  they 
should  be  occupied  rubbing  the  body  and  limbs 
{always  upwards)  with  hands  or  warm  flannel, 
applying  hot  flannels,  bottles,  &c.,  to  the  limbs, 
feet,  arm-pits,  &c.  As  soon  as  the  person  is 
sufficiently  restored  to  be  able  to  swallow,  give 
small  quantities  of  hot  brandy  and  water,  hot 
wine  and  water,  hot  coffee,  &c.,  and  use  every 
effoi’t  to  restore  and  maintain  warmth. 

Marshall  Hall’s  Method.  — After  clearing 
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j the  mouth  and  throat  let  the  operator  kneel  on 
I one 'side  of  the  patient,  wno  is  placed  on  his 
back  with  the  arm  opposite  the  operator  close 
down  against  the  side,  a folded  coat  or  other 
article  of  dress  being  under  the  back.  From 
this  position  let  the  operator  turn  the  body  up, 
away  from  him,  on  to  the  side  and  slightly 
farther  so  that  the  chest  looks  to  the  ground, 
and  in  this  position  let  the  operator  press  firmly 
on  the  side  and  back.  This  compresses  the 
chest  on  the  under  arm,  and  expels  the  air. 
Let  the  pressure  be  removed  and  roll  the  ])atient 
slowly  on  to  his  back  again.  The  chest  expands 
slightly  and  the  air  enters.  These  movements 
are  to  be  repeated  steadily  and  regularly,  about 
fifteen  times  a minute,  once  every  four  seconds. 
If  another  person  be  present  let  him  attend  to 
the  movements  of  the  head  to  keep  it  in  line 
with  the  bodj'  as  it  is  kirned.  The  movements 
of  the  chest  are  not  nearly  so  proiiounced  by 
this  method  as  in  SylvesteFs  or  Howard’s,  but 
one  man  can  perform  them  for  a long  time. 
This  advantage  is  also  possessed  by  Howard’s 
method,  which  in  addition  causes  much  greater 
movement,  and  is,  therefore,  to  be  })i'eferred. 

Choking’  is  caused  by  something  slipping 
down  from  the  mouth  and  blocking,  more  or 
less  completely,  the  upper  part  of  the  air-pas- 
sage. A ])ortion  of  food  may  do  this,  or  a coin, 
or  other  article  which  has  been  held  in  the 
mouth.  Besides  the  sudden  obstacle  to  breath- 
ing, there  is  commonly  violent  spasmodic  cough 
due  to  irritation  of  the  air -passages  by  the 
presence  of  the  foreign  substance,  which  may 
ultimately  cause  expulsion  of  the  substance. 
Sometimes  a mass  of  food  will  stick  in  the 
upper  part  of  the  gullet,  causing  violent  effort 
to  swallow  or  expel  it,  without  at  the  same 
time  seriously  inqieding  the  passage  of  air. 
But  the  feeling  of  its  presence  causes  great  agi- 
tation to  the  person,  especially  a child  or  young 
person,  from  the  fear  of  suflbcation.  One  must 
not  mistake  this  state  of  terror  for  a state  of 
threatened  suffocation.  In  such  cases  one  can 
easily  perceive  that  there  is  no  blueness  of  the 
face,  no  swollen  state  of  the  veins  of  the  skin, 
and  that  the  breath  can  be  draw?i  in  and  ex- 
j)elled  with  comparative  ease  and  fulness.  The 
patient  must  be  calmed,  assured  that  there  is 
no  danger,  and  steps  may  then  be  quietly  taken 
either  to  push  the  mass  down  into  the  gullet  or 
to  hook  it  out  with  the  finger.  The  author  re- 
members vividly  a young  man  who  had  been 
eatinc  a sandwich,  a bite  of  which  liad  stuck 
not  at  the  back  of  the  throat  at  all,  but  in  the 
gullet,  a short  distance  down.  Owing  to  its 
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position  it  pressed  forward  on  to  the  box  of  the 
windpipe  in  front,  and  produced  the  sensation 
of  being  in  the  upper  part  of  the  windpipe.  The 
youth  was  in  such  a state  of  excitement  and 
alarm  as  to  make  it  difficult  to  assist  him.  His 
face,  however,  but  for  his  terrified  appearance, 
was  natui’al  and  his  breathing  free.  He  was 
ordered  to  keep  still,  and  to  notice  with  what 
ease  he  continued  breathing ; and  he  thus  be- 
came aware  that  no  serious  danger  existed.  He 
realized  that  he  was  quite  safe  from  risk  of  suftb- 
cation,  became  quite  quiet,  and  without  further 
trouble  a stomach- tube  was  passed  down  the 
gullet  and  the  offending  mass  pushed  safely  into 
the  stomach.  But  if  the  face  becomes  quickly 
swollen  and  livid,  it  is  clear  that  suffocation  is 
near,  and  immediate  steps  must  be  taken  to 
avert  it.  Let  the  mouth  be  widely  opened  and 
kept  from  closing  by  something  placed  between 
the  teeth,  a thick  cork,  a piece  of  wood.  This 
is  necessary,  to  prevent  the  operator’s  finger 
being  bitten.  Then  let  the  operator  pass  his 
forefinger  through  the  mouth  to  the  back  of 
the  throat.  The  finger  should  be  passed  in  away 
to  the  side,  the  cheek  being  stretched  as  much 
as  possible.  This  enables  the  finger  to  reach 
well  down  the  throat.  The  finger  is  then  swept 
round  the  throat  in  seai’ch  of  the  obstruction, 
which  it  removes  by  being  insinuated  behind 
and  beneath  it.  If  this  failed  to  relieve  the 
person,  a surgeon  would  open  the  windpipe  by 
the  operation  of  tracheotomy  (p.  270),  an  opera- 
tion which,  in  cases  of  simple  obstruction,  Avould 
relieve  even  at  the  very  last  moment.  In  the 
case  of  children  the  obstruction  may  sometimes 
be  dislodged  by  holding  the  chihl  up  by  the 
heels  and  smartly  slapping  the  back  betweeji 
the  shoulders  with  the  flat  of  the  hand. 

In  manv  cases  whei'e  the  breathing  is  much 
obstructed  swallowing  is  still  quite  easy,  and 
the  expulsion  of  the  obstacle  may  be  effected 
by  the  action  of  vomiting.  This  is  induced  by 
a tea-spoonfnl  of  mustard  in  a tumbler  of  tepid 
water,  or  by  copious  draughts  of  lukewarm 
water,  or  l)y  tea-spoonful  doses  of  ipecacuanha 
wine. 

.Should  ordinary  measures  fail,  should  a sm’- 
geon  not  be  obtainable  in  time,  is  the  person  to 
be  allowed  to  die  because  no  skilled  assistance 
is  at  hajid  ? Surely  not ! In  such  an  emergency 
let  some  person,  sufficiently  cool  and  collected, 
take  a pair  of  sharp  fine-pointed  scissors,  per- 
fectly clean.  The  scissors  must  not  be  too 
thin  in  the  blades.  Lace  scissors  are  too  fine. 
Let  him  grasp  them  firmly,  closed,  in  his  right 
hand,  extending  the  right  forefinger  along  the  | 


closed  blades  to  within  fths  of  an  inch  of  their 
points,  and  keeping  it  firmly  pressed  there  to 
act  as  a stop.  Let  the  patient  be  stretched 
out  flat  on  his  back,  head  thrown  back,  and 
let  the  operator  lay  his  left  forefinger  on  the 
front  of  the  neck,  just  under  the  chin,  and 
carry  it  down  the  front  of  the  neck  in  a straight 
line  till  he  feels  the  upper  border  of  the  larynx 
— Adam’s  apple.  Let  him  carry  his  finger  down 
the  middle  line  of  this  prominence,  pressing 
his  finger  point  firmly  on  it,  and  a little  way 
down  his  nail  will  slip  into  a little  oval  space 
between  the  lower  edge  of  this  upper  part  of 
the  box  of  the  windpipe  and  the  succeeding 
gristly  ring,  the  space  marked  o in  Fig.  134,  p. 
262.  At  this  point,  only  the  skin  and  fatty 
tissue  beneath  it  and  a thin  membrane  covering 
over  the  space  are  interposed  between  the  fair- 
way of  the  windpipe  and  the  outside.  Keeping 
the  left  forefinger  firmly  pressing  on  this  place 
to  mark  its  exact  site,  an  act  attended  with  a 
little  difficulty,  for  the  box  of  the  windpipe  will 
be  violently  forced  up  and  down  with  the  con- 
vulsive efforts  to  breathe,  the  operator  steadily 
pushes  the  scissor  points  through  skin  and  mem- 
brane till  they  penetrate  into  the  wind])ipe;  the 
right  forefinger  acting  as  a stop  ensures  that 
they  are  not  passed  too  far.  The  instant  they 
have  penetrated,  a hissing  noise,  the  noise  of 
issuing  air,  will  proclaim  the  fact,  along  with 
some  frothy  and  bloody  fluid.  But  the  person 
must  not  be  alarmed.  He  must,  then,  slowly 
separate  the  blades  of  the  scissors,  so  as  to  en- 
large the  wound  and  keep  it  open,  doing  so  until 
the  air  enters  and  issues  freely.  He  must  keep 
the  scissors  steadily  in  that  position,  being  on 
guard  lest  they  slip  out  owing  to  a convulsive 
cough  or  heave  of  the  patient,  or  lest  they  be 
accidentally  thrust  farther  in;  and  in  this  posi- 
tion he  must  keep  them  till  a surgeon  arrives. 
If  struggle  has  ceased  before  the  scissors  have 
opened  into  the  windpipe,  and  no  effort  of 
breathing  be  made  by  the  patient,  someone 
else  must  practise  artificial  respiration  while  the 
operator  keeps  the  wound  open.  With  no  one 
to  help  him,  the  operator  might  yet  keep  the 
scissors  in  position  with  one  hand  and,  by  press- 
ing heavily  on  the  chest  with  the  other  and 
then  removing  the  ])ressure,  produce  respiration 
to  some  extent. 

If  a coin  has  slipped  into  the  windpipe  it  will 
commonly  not  completely  block  the  passage,  so 
that  the  necessity  of  extreme  haste  is  not  so 
great.  But  it  produces  violent  spasms  of 
coughing  whenever  it  comes  up  near  the  box 
of  the  windpipe.  Place  the  j)erson  flat  on  a 
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The  movement  by  /vhich  air  is  expelled  from  the  lungs.  The  double  movement  should  be  carried  on 
regularly  at  the  rate  of  15  times  per  minu*e  and  should  be  persisted  m for  an  hour  where  the  slightest 
hope  of  restoration  exists. 
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couch  which  is  easily  lifted.  Let  someone  hold 
him  there  so  that  he  will  not  slip  off,  and  let  an- 
other suddenly  lift  the  foot  end  high  up  so  that 
the  head  is  quickly  brought  to  a low  level.  The 
coin  may  roll  down  the  windpipe  and  out  by  the 
mouth.  If  not  it  will  tickle  the  larynx  and 
produce  the  storm  of  coughing.  Bring  the  couch 
down  to  the  horizontal,  and,  in  a little  time, 
repeat  the  manoeuvre.  If  after  patient  effort 
this  fails,  an  operation  for  extraction  of  the  coin 
by  opening  the  windpipe  will  be  necessary. 

Hanging’,  when  there  is  no  marked  drop, 
produces  death  by  suffocation.  In  the  case  of 
hanging  as  a capital  punishment  the  noose  is  so 
arranged,  and  the  length  of  drop  so  proportioned 
to  the  weight  of  the  individual,  that  the  sudden 
jerk,  produced  wlien  the  bolt  of  the  iDlatform  on 
which  the  condemned  man  stands  is  drawn, 
causes  dislocation  between  the  first  and  second 


vertebrfe  of  the  neck  and  consequent  destruction 
of  the  nerve-centres  ])residing  over  the  action  of 
the  heart  and  lungs,  so  that  death  is  instan- 
taneous and  with  little  or  no  .struggle.  But  when 
a per.son  hangs  himself,  death  is  by  strangulation, 
the  pressure  of  the  rope  compressing  the  wind- 
pipe. If  any  indications  exist  to  suggest  that  a 
person  found  hanged  is  not  quite  dead,  he  should 
be  immediately  cut  down  and  the  noose  unloosed 
or  cut.  The  fingers  and  thumb  grasping  the 
windpipe  where  the  j)ressure  has  been  may 
re-establish  the  fairway  of  the  tube  if  the  jjres- 
sure  has  obliterated  it.  Then  artificial  respi- 
ration should  be  pei’formed  by  Howard’s  or 
Sylvester’s  method,  friction  should  be  apidied 
or  hot  sponges  over  the  heart,  and  if  the  patient 
revives  some  warm  stimulant  given. 

Strangulation  by  whatever  means  is  to  be 
treated  as  directed  for  Hansfinsf. 
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Section  VI. — WHAT  TO  DO  IN  CASES  OF  POISONING. 

Classification  of  Poisons: 

Corrosive  and  Irritant,  Narcotic,  and  N arcotico-irritant  Poiso7is. 

Symptoms  of  Poisoning: 

Symptoms  of  Corrosive  and  Irritant  Poisoning; 

Symptoms  of  Narcotic  Poisoning  ; 

Symptoms  of  N arcotico-irritant  Poisoning. 

General  Treatment  of  Poisoning: 

Emetics  and  Antidotes. 

Corrosive  and  Irritant  Poisons: 

Acid  Poiso?is— Hydrochloric,  Nitric,  Sulphuric,  Carbolic,  Acetic,  and  Tartaric  Acids; 

Poisoning  by  Caustic  Alkalies — Soda,  Potash,  Saltpetre,  and  Ammonia ; 

Metallic  Poismis— Antimony,  Arsenic,  Lead,  Mercury,  Tin,  Zinc ; 

Poiso7iing  by  lodme  a7id  by  Phosphorus  a7id  Lucifer  Matches. 

Poisoning  by  Alcohol. 

Narcotic  and  other  Nerve  Poisons: 

Opiu7n  a7id  Morphia  Poiso7ii7ig  ; 

Chloral  IIyd7-ate  a7\d  Chlorody7ie; 

Hyd/-ocya7iic  or  Prussic  Acid; 

Aco7iite  Poiso7U7ig; 

Atropme  a7id  Bellado7ma  Poisoning; 

Calabar  Bea7i  (Physostig7ni7ie),  Ca7inabis  hidica  {I7idia7i  IIc7np),  a7id  Stra7noniu7n  (Thor7i-applc); 
N7ix-vo7nica  and  Strych7ii7ic  Poiso7ii.7ig;  Poiso7ii7ig  by  Paraffi,7i-oil. 

Poisoning  by  Vegetable  and  Animal  Irritants: 

Aloes,  Castor-oil  Seeds,  C7'oto7i-oil,  Colocy7ith; 

Elder  Leaves  and  Flowers,  Gamboge,  Iliera-pia-a,  Podophylhan ; 

Arum  i7iaculatu7n  {Lords  a7id  Ladies);  Ca7nphor;  Ca7itharides  (Spanish-fly); 

Cocculus  l7ulicus; 

Digitalis;  Hellebore,  Verati-ia,  and  Sabadilla; 

He7nlock  Poiso7iing  ; 

Laburnu7n;  Lobelia  (/ndian  Tobacco); 

Meadow  Saffro7i  (Colchicum);  Nightshade;  Privet  Berries;  Pulsatilla  and  Poke  Beri'ies; 

Tobacco;  Turpe7itme;  Virgmia  Creeper;  Yew  Berries; 

Poisonous  Clothing,  Wall-papers,  Hair  Dyes,  and  Cosmetics. 

Poisonous  Food. 


Classification  of  Poisons. — Poisons  are  sub- 
stances which  are  capable  of  acting  injuriously 


on  the  body  and  destroying  life,  either  by  their 
direct  chemical  action  on  the  part  to  which  they 
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are  applied,  whether  external  or  internal,  or 
indirectly  by  gaining  access  to  the  circulation 
and  acting  on  the  various  tissues  and  organs  of 
the  body.  This  is  a very  broad  way  of  putting 
it,  but  poisons  are  so  numerous  and  tlieir  effects 
so  div'erse  that  it  is  not  easy  to  define  very 
strictly  Avhat  a poison  is.  The  Greek  word  for 
poison  is  toxicon,  and  the  poisonous  effects  of  a 
substance  are  called  its  toxic  effects,  while  toxi- 
cology  is  that  special  department  of  science  which 
makes  poisons  and  their  effects  its  study,  a toxi- 
cologist being  one  engaged  specially  in  such 
work.  The  general  definition  which  has  been 
given  of  a poison  embraces  many  substances  not 
readily  occurring  to  one’s  mind  when  the  word 
poison  is  used.  It  includes  substances  not  gene- 
rally thought  of  as  poisons  when  used  in  an  or- 
dinary way.  Thus  alcohol  is  a ])oison  within 
the  scope  of  the  definition,  though  it  only  be- 
comes so  when  used  beyond  certain  limits.  But 
then  the  dose  has  nothing  to  do  with  the  inclu- 
sion or  exclusion  of  any  substance,  for  while  a 
single  drop  of  pure  prussic  acid  will  cause 
death,  and  the  ^ of  a grain  of  aconitine,  the 
active  principle  of  aconite  (monkshood),  60  drops 
is  the  smallest  quantity  of  laudanum  known  to 
have  caused  death  in  an  adult.  Then  the  general 
definition  allows  room  for  the  old  adage,  “What 
is  one  man’s  meat  is  another  man’s  poison.” 
Certain  articles  of  food  act  constantly  on  some 
people  like  irritant  poisons,  notably  shell-fish, 
but  also  other  quite  ordinary  kinds  of  food,  such 
as  mutton  and  eggs;  and  there  are  now  included 
as  poisons  certain  substances  produced  in  animal 
food  kept  for  a long  time  excluded  from  the  air. 
The  exact  nature  of  these  substances  has  not 
been  determined,  but  the  term  'ptomaines  has 
been  apjdied  to  them,  from  Greek  a dead 

body,  since  it  is  dead  animal  matter  in  a state 
of  decay  in  which  they  are  produced.  Many 
instances  of  poisoning  arising  from  the  eating 
of  tinned  meats  are  attributed  to  the  production 
of  these  substances,  not  to  the  introduction  from 
without  of  any  injurious  substances.  Owing, 
therefore,  to  the  diverse  character  of  poisons 
there  is  some  difficulty  in  arranging  a suitable 
classification.  One  might  consider  their  chemi- 
cal constitution  and  arrange  them  accordingly, 
for  example  into  those  belonging  to  the  class 
of  inorganic  substances,  and  those  belonging  to 
the  class  of  organic  substances.  The  inorganic 
substances  might  be  further  subdivided  into 
poisonous  gases,  such  as  carbonic  acid  gas,  car- 
bonic oxide,  sulphuretted  hydrogen,  &c.;  acids, 
such  as  nitric,  sulphuric,  hydrochloric;  metals, 
such  as  lead,  arsenic,  mercury,  antimony;  and  . 


non-metals,  such  as  phosphorus.  Belonging  to 
the  organic  class  are  opium,  chloral,  alcohol, 
prussic  acid,  strychnine,  belladonna,  which  it 
would  be  difficult  still  further  to  subdivide.  It  is 
clear  that  any  such  classification  would  be  of  no 
practical  use.  If  poisons  could  be  arranged  into 
well-defined  groups,  according  to  their  effects 
upon  the  body,  each  poison  of  one  group  ex- 
hibiting more  or  less  similar  symptoms  to  the 
others  of  the  same  group,  aiid  similar  treatment 
being  required  for  all  the  poisons  of  one  group, 
then  such  a classification  would  be  of  the  greatest 
possible  benefit,  because  it  would  simplify  the 
recognition  of  the  kind  of  poison  used  in  any 
particular  case,  and  a knowledge  of  the  prin- 
ciples of  the  grouping  would  be  almost  equi- 
valent to  a knowledge  of  the  mode  of  treating 
any  cases  that  might  arise.  Such  a classification 
has  been  attempted,  but  only  in  a very  genei-al 
way,  for  the  great  diversity  of  action  of  the  dif- 
ferent poisons  makes  it  impossible  to  effect  it 
more  accurately.  Moreover,  marked  differences 
in  the  effects  one  and  the  same  poison  produces 
on  the  body  are  observed  corresponding  to  the 
quantity  of  poison  administered,  its  state  of 
concentration  or  dilution,  and  the  condition  of 
the  individual  at  the  time  of  partaking  of  it. 
For  example,  the  mineral  acids  given  in  their 
concentrated  form  produce,  immediately  on 
being  swallowed,  painful  burning  sensations 
in  mouth,  gullet,  and  stomach,  and  by  their 
powerfully  corrosive  action  destroy  the  tissues 
with  which  they  come  into  contact,  so  that 
death  speedily  aidses,  while  one  of  the  same 
acids  given  largely  diluted  would  have  none  of 
these  caustic  effects,  though  I'emote  effects  on 
other  organs  might  follow.  Then  again,  the 
same  dose  of  one  poison,  oxalic  acid,  for  ex- 
ample, if  given  in  concentrated  solution,  will 
produce  signs  of  irritation  and  inflammation  of 
the  mouth,  gullet,  and  stomach;  but  if  given 
diluted  with  a large  quantity  of  fluid  or  other 
liquid  will  produce  no  such  symptoms,  but  in  a 
brief  time  will  cause  death  through  its  effects 
upon  the  heart  and  nervous  system.  If,  then, 
we  indicate  a grouping  of  jioisons  according  to 
their  effects  upon  the  body,  it  must  be  under- 
stood that  such  a classification  is  not  by  any 
means  complete.  This  classification  is  one  com- 
monl}'  used,  and  it  includes  at  any  rate  the  most 
of  the  poisons  commonly  known ; it  is  the  group- 
ing into  the  two  classes  of  irritant  or  corrosive 
poisons  and  narcotic  poisons.  Irritant  poisons 
are  those  which  set  up  irritation  or  inflammation 
of  the  throat,  gullet,  stomach,  and  bowels,  which 
irritation  is  readily  recognized  by  the  symptoms 
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about  to  be  described;  and  narcotic  poisons  are 
those  which  act  upon  the  nervous  system,  in- 
ducing paralysis  of  the  brain,  insensibility, 
stupor,  and  death. 

Symptoms  of  Poisoning. — Stevenson  says 
that  the  general  symptoms  which  should  excite 
a susj)icion  of  poisoning  are  the  sudden  onset  of 
serious  and  increasingly  alarming  symptoms,  in 
a person  previously  in  good  health,  especially  if 
a prominent  symptom  be  pain  at  the  pit  of  the 
stomach;  or  where  there  is  complete  prostration 
of  the  vital  powers,  a cadaverous  expression  of 
the  countenance,  an  abundant  perspiration,  and 
speedy  death.  Now  we  have  not  quoted  these 
sentences  from  Stevenson  in  oi'der  to  indicate 
that,  when  such  symptoms  arise,  the  unskilled 
person  is  immediately  to  jump  to  the  conclusion 
that  poison  has  been  at  work,  but  rather  as  a 
warning  against  the  coming  to  such  a hasty 
conclusion.  For  all  these  general  symptoms  that 
have  been  noted  may  arise,  and  do  arise,  in  cases 
of  natural  disease.  One  has  known  a man,  for 
example,  suddenly  seized  with  intense  pain  at 
the  pit  of  the  stomach  while  he  was  actively 
engaged,  aj)parently  in  good  health,  in  the  trans- 
action of  business.  Great  pallor,  most  alarming 
prostration,  immediately  occurred,  and  his  coun- 
tenance bore  a look  of  intense  anxiety.  Unable 
to  .assist  himself  to  the  slightest  degree,  he 
was  conveyed  home,  and  was  dead  fifteen  hours 
later,  having  never  recovered  the  state  of  col- 
lapse into  which,  all  in  an  instant,  he  was 
plunged.  Now,  anyone  who  had  read  the  sen- 
tence, in  which  have  been  noted  the  general 
symptoms,  which  should  excite  suspicion  of 
poisoning,  would  say,  “Here  surely  is  a case 
which  accurately  answers  to  the  description — 
this  man  must  have  been  poisoned.”  But  no 
such  suspicion  ever  occurred  to  anyone.  The 
exjdanation  of  the  whole  case  was  that  the  man 
had  suffered  from  a chronic  ulcer  of  the  stomach, 
of  which,  however,  there  had  been  almost  no 
symptoms,  so  that  he  thought  himself  in  average 
health,  but  it  had  gradually  burrowed  its  way 
through  the  coats  of  the  stomach;  and  on  the 
day  in  question  he  suddenly  slipped  his  foot, 
made  a quick,  strong  effort  to  recover  himself, 
and  the  sudden  strain  caused  rupture  of  the 
ulcer — a tear  of  the  stomach  wall — to  occur,  and 
to  be  followed  by  extensive  bleeding,  of  none  of 
which,  however,  was  there  any  external  sign. 
The  sudden  pain  was  at  the  moment  of  rupture, 
and  the  intense  prostration  was  the  result  of  the 
internal  bleeding.  We  wish,  therefore,  to  em- 
phasize as  strongly  as  possible  the  fact  that 
natural  diseases  present  symptoms  \itterly  in- 


distinguishable in  many  cases  from  those  of 
poisoning,  at  least  utterly  indistinguishable  to 
an  unskilled  person,  however  much  aided  by 
the  reading  of  descriptions  and  the  study  of 
authorities.  Nay,  in  many  cases  it  is  quite  im- 
possible for  a medical  man,  however  skilled,  to 
distinguish  with  certainty  between  natural  dis- 
ease and  poisoning.  Whenever  his  suspicions 
are  aroused,  he  seeks  other  evidence,  evidence 
from  circumstances  in  the  surroundings  of  the 
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patient,  and  chemical  evidence  derived  from 
examination  of  vomited  matters  and  so  on. 
Illustrations  of  this  fact  could  be  indefinitely 
multijjlied.  In  a recent  case,  which  excited 
great  public  interest,  the  evidence  of  medical 
experts,  experts  on  the  subject  of  poison,  was 
equally  emphatic  on  both  sides  of  the  case,  the 
one  maintaining  all  the  symptoms  were  those 
of  poisoning  by  arsenic,  the  other  that  they 
were  no  more  than  symptoms  of  inflammation 
of  stomach  and  bowels.  Let  no  one,  therefore, 
come  to  hasty  conclusions  as  to  the  causes  of  an 
illness,  still  less  be  unwise  enough  to  utter  sus- 
picions aloud.  If  symj^toms  seem  to  be  sus- 
picious, rather  let  expert  medical  aid  be  im- 
mediately summoned,  and  let  the  person  com- 
municate privately,  if  need  be,  to  the  doctor  any 
painful  surmises  that  may  have  been  aroused. 

The  symptoms  of  the  two  common  kinds  of 
poisons  — irritant  and  narcotic  — will,  if  now 
given,  be  a sufficient  general  indication  of  the 
nature  of  symptoms  of  poisoning ; and  special 
symptons  will  be  given  in  detail  in  speaking  of 
special  poisons,  later  in  the  section. 

Symptoms  of  Irritant  and  Corrosive  Poi- 
soning”.— The  symptoms  of  irritant  poisoning 
are  due  to  the  caustic  or  burning  effect  of  the 
poison  on  the  mucous  membrane  of  the  jiarts 
with  which  it  comes  into  contact,  the  lips, 
mouth,  throat,  stomach,  and  bowels  — if  it 
reaches  that  length ; and  the  effects  are  due  to 
the  immediate  chemical  action  of  the  substance. 
There  is  a hot,  acrid,  burning  pain  and  sense  of 
constriction  on  lii)s,  mouth,  throat,  and  gullet. 
The  feeling  of  burning  from  the  gullet  down- 
wards to  the  stomach  is  very  great,  and  thirst 
is  intense.  In  the  stomach  there  is  a sharp 
burning  pain,  which  extends  more  or  less  all 
over  the  belly,  and  pressure  on  the  surface  of 
the  belly  produces  a feeling  of  tenderness,  and 
speedily  of  actu.al  pain.  The  pain  of  colic  is 
relieved  by  pressui'e.  Vomiting  occurs,  usually 
quickly,  and  the  vomited  matters  increase  the 
acrid  sensations  in  the  gullet  and  mouth.  At 
first  the  material  vomited  is  simply  the  contents 
of  the  stomach,  but  as  the  vomiting  persists  the 
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material  becomes  bilious  and  mucous,  and  later 
may  contain  blood,  which,  however,  may  not 
be  red  in  colour,  but  brown  or  black  by  the 
action  of  the  contents  of  the  stomach.  The 
j)ain  over  the  belly  rapidly  increases,  and  the 
belly  becomes  swollen,  so  much  sometimes  as 
to  make  breathing  difficult.  The  vomiting  may 
be  followed  by  purging,  if  the  poison  has 
leached  the  bowel,  and  the  motions  are  watery, 
frequent,  accompanied  by  painful  cramps,  and 
perhaps  containing  blood.  The  urine  is  scanty, 
passed  with  pain  and  difficulty,  or  not  passed 
at  all.  If  the  action  of  the  poison  has  been 
quick  and  powerful  the  patient  may  show 
speedy  signs  of  collapse,  in  weakness  and  rapid- 
ity of  pulse,  in  short  shallow  breathing,  in  cold 
clammy  skin  and  pinched  featui'es;  and  death 
may  occur  in  from  six  to  twenty-four  hours. 
If  tlie  action  of  tlie  poison  has  been  less  imme- 
diately and  powerfully  active,  a stage  of  inhani- 
matory  fever,  with  flushed  face  and  boundinf>‘ 
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pulse,  may  precede  the  stage  of  collapse  and 
sinking. 

The  symptoms  vary  more  or  less  in  detail 
according  to  the  actual  poison.  To  the  class  of 
irritant  poisons  belong  : — 

Sulphuric  Acid  (Oil  of  Vitriol). 

Hydrochloric  Acid  (Muriatic  Acid,  Spirit  of  Salt). 

Nitric  Acid. 

Carbolic  Acid. 

Oxalic  Acid. 

Creasote. 

Cau.stic  Potash. 

Caustic  Soda. 

Caustic  Lime. 

Caustic  Ammonia. 

Arsenic. 

Antimony. 

Copper. 

Lead. 

Mercury. 

Phosphorus. 

Silver. 

Zinc. 

Croton-oil. 

Elaterium. 

Gamboge. 

Spanish-fly  (Cantharides). 

Wiiile  all  of  these  are  irritant  some  are,  be- 
sides, powerfully  corrosive,  all  the  acids,  for 
example,  the  caustic  soda,  potash,  lime,  and  am- 
monia, and  corrosive  sublimate — a preparation 
of  mercury.  In  strong  solutions  they  jtroduce 
immediately  destruction  of  a layer  of  the  mu- 
cous membrane  of  lips,  mouth,  &c,,  more  or  le.ss 
deep,  5vi)ich  is  quite  visible  to  the  naked  eye. 
In  the  case  of  nitric  acid  it  is  a yellow  stain, 
in  the  case  of  sulphuric  it  is  white,  and  whitish 
or  brown  in  the  case  of  hydrochloric ; that  of 
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carbolic  acid  is  white,  while  caustic  potash  and 
soda  produce  a white  drawn  a])pearance.  Nitric, 
hydrochloric,  and  sulphuric  acids  produce  also 
yellow,  red,  or  brown  stains  on  the  clothing, 
when  any  has  dropped  upon  it.  The  acids  and 
other  caustic  substances  may  be  dilute  enough 
not  to  produce  such  scars,  but  yet  to  occasion 
the  irritating  effects,  and  in  the  case  of  the 
metallic  poisons  it  is  the  irritating  effects  alone 
that  are  pronounced.  In  the  case  of  the  marked 
corrosive  effects  being  i)roduced,  shreds  of  the 
destroyed  mucous  membrane  are  vomited  with 
blood  more  or  less  altered. 

The  diseases  which  are  apt  to  be  mistaken 
for  poisoning  from  such  substances  are  inflam- 
mation of  stomach  and  bowels,  ulcer  of  stomach 
and  bowels,  colic,  and  cholera;  but  when  a cor- 
rosive substance  has  been  swallowed  the  marks 
on  lips,  mouth,  and  throat  will  clear  up  the 
nature  of  the  case. 

When  recovery  fi-om  the  immediate  effects  of 
the  poison  occurs,  death  may  yet  ensue  fi’om 
subsequent  ulcei’ation  and  exhaustion,  or  from 
constriction  of  gullet  and  stomach,  resulting 
from  the  destruction  wrought  by  the  poison 
and  the  subsequent  process  of  healing. 

The  Symptoms  of  Nareotic  Poisoning  are 
best  seen  in  the  case  of  ojhum,  morphia,  or 
laudanum  poisoning,  where  there  are  drowsi- 
ness, passing  on  to  deep  insensibility,  snoring 
breathing,  livid  countenance,  cold  clammy  skin. 
In  some  cases— poisoning  from  belladonna  and 
henbane,  for  example — there  is  delirium. 

The  chief  narcotic  poisons  are: — 

Alcohol. 

Belladonna. 

Chloral  Hydrate. 

Chloroform. 

Conium. 

Digitalis. 

Hyoscyannis  or  Henbane. 

Indian  Hemp  (Cannahis  Inclica). 

Morphia,  Opium,  and  their  preparations. 

Prussic  or  Hydrocyanic  Acid. 

Stramonium  ( Thurn-applc). 

A third  set  of  poisons  has  been  called  nar- 
cotico-irritant,  because  they  ])roduce  effects 
similar  to  both  irritants  and  narcotics.  They 
excite  vomiting  and  purging  like  the  former, 
but  the  sym])toms  go  on  to  stuj)or,  unconscious- 
ness, convulsions,  or  paralysis.  To  this  class 
belongs  a very  large  number  of  vegetable 
poisons,  including  croton-oil,  colchicum,  labur- 
num, woody  nightshade,  and  many  other  sub- 
stances belonging  to  the  vegetable  kingdom, 
including  muscarin,  the  j)oisonous  active  prin- 
ciple of  j)oisonous  mushrooms. 
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Poisous,  developed  in  preserved  food,  are  of 
this  class,  the  sickness,  vomiting,  purging, 
weakness,  and  exhaustion  which  arise,  some 
time  after  the  food  has  been  taken,  yielding 
subsequently  to  sym})toms  indicating  action  on 
the  brain  and  nervous  system. 

The  Treatment  of  Poisoning. — Later  in 
this  section,  and  under  the  liead  of  each  poison, 
the  apj)ropriate  treatment  in  detail  for  each 
kind  of  poison  will  be  given  separately,  but  it 
will  be  well  to  indicate  here  the  general  prin- 
ciples of  treatment  common  to  all  cases.  If  the 
poison  has  been  swallowed  it  passes  into  the 
blood  from  the  stomacli.  Clearly  if  it  can  be 
removed  from  the  stomach  before  it  has  had 
time  to  be  absorbed  into  the  blood,  much  of 
the  risk  will  be  removed.  There  are  two  ways 
of  doing  this: 

By  the  use  of  the  stomach-pump, 

By  substances  which  cause  vomiting — emetics. 

In  every  case,  almost  without  exception,  the 
removal  of  the  poison  from  the  stomach  is  the 
first  thing  to  be  done.  If  treatment  be  begun 
immediately  after  the  poison  has  been  taken, 
this  may  be  so  effectual  that  not  the  slightest 
sign  of  poisoning  may  arise.  The  author  once 
liad  to  deal  with  a woman  who  had  drunk  the 
whole  contents  of  a sixpenny  packet  of  rat- 
poisoTi  (arsenic),  and  who  immediately  there- 
after confessed  what  she  had  done.  Treatment 
was  begun  within  10  or  15  minutes  thereafter, 
and  so  effectually  was  the  stomach  washed  out 
that  not  the  slightest  symptom  of  any  distiu'- 
bance  whatever  apj^eared. 

The  stomach-pump  is  commonly  only  in  the 
hands  of  a doctor,  and  need  not  be  described  in 
detail  here.  It  consists  of  a long  gum-elastic 
tube,  about  the  thickness  of  one’s  finger.  It  is 
passed  through  the  mouth  into  the  throat, 
being  directed  well  back,  and  down  the  gullet 
to  the  stomach.  A small  pump  is  fixed  at  the 
mouth  end,  and  water  injected  till  the  stomach 
is  well  filled,  when,  by  means  of  a flute-key 
arrangement,  the  action  of  the  pump  is  reversed, 
and  the  stomach  emptied  again.  A single- 
action pump,  however,  is  not  unsuitable,  which 
peimits  the  stomach  to  be  filled  but  has  no 
arrangement  for  reversing  the  action  without 
unscrewing  the  pump  portion.  The  stomach 
can,  however,  be  washed  out  by  a much  simpler 
contrivance,  a simple  gum-elastic  tube  to  which 
a funnel  can  be  attached  at  the  outer  end,  and 
water  thus  run  into  the  stomach.  If,  when  the 
tube  is  full,  the  end  is  closed  to  keep  it  so,  and 
then  bent  downwards  sufficiently,  and  the  end 


allowed  to  open,  the  tube  will  act  as  a syjfiion 
and  drain  off  the  water  till  the  stomach  is 
empty.  The  outer  end  of  the  tube  should  then 
be  raised,  the  funnel  adjusted,  and  the  stomach 
filled  again,  and  afterwards  again  emptied. 
.For  it  is  not  enough  to  emj)ty  the  stomach,  it 
should  be  washed  out  to  lU'event  any  jiortion  of 
the  poison  being  left  adherent  to  the  stomach 
walls  to  be  afterwards  absorbed.  In  an  emer- 
gency a stomach-tube  can  be  easily  devised  out 
of  6 or  8 feet  of  ordinary  thick  india-rubber  tub- 
ing. It  is  passed  down  into  the  stomach,  and  a 
funnel  attached  to  the  outer  end  as  already  in- 
dicated. If  no  filler  can  be  had  the  ivory  end 
of  a syringe  could  be  attached  to  the  outer  end 
of  the  tube,  and  by  working  the  syringe  the 
water  can  be  injected  into  the  stomach. 

The  only  cases  in  which  it  is  not  allowable 
to  use  the  stomach  tube  or  pump  are  those  in 
which  corrosive  poison  has  been  swallowed,  as 
there  is  great  probability  of  some  ])arts  of  gullet 
or  stomach  being  so  softened  or  destroyed  that 
there  is  risk  of  the  tube  being  pushed  through 
the  wall. 

As  to  emetics,  a gi-eat  variety  may  be  used. 
Those  almost  always  at  hand  are  salt  and  water, 
and  mustard  and  water: — two  table-spoonfuls 
of  common  salt  in  a tumblerful  (i  pint)  of  tepid 
water,  or  a dessert-spoonful  of  mustard  in  a 
tumbler  of  water.  If  that  is  not  effectual  in 
a few  minutes  it  may  be  repeated.  The  other 
common  emetics  are: 

30  grains  Sulphate  of  Zinc  in  a little  water, 

30  grains  Ipecacuanha  Powder  in  a little  water, 

2 table-spoonfuls  of  Ipecacuanha  Wine  in  a little  water. 

The  mustard  and  water  may  be  given  first, 
the  mustard  being  stimulating  besides  causing 
vomiting,  and  it  could  be  followed  immediately 
by  a mixture  of  30  grains  sulphate  of  zinc  and 
30  of  ipecacuanha  powder.  Any  one  of  these  is 
quite  safe  in  the  handsof  an  uirskilleil  person, but 
tartar  emetic  or  antimonial  wine  should  not  be 
resorted  to  by  inexperienced  persons.  (Emetics 
ai’e  considered  in  detail  on  p.  850.)  In  the  ab- 
sence of  any  of  these  substances  copious  draughts 
of  warm  water  are  to  be  given,  tumblerful  after 
tumblerful,  till  vomiting  occurs.  The  throat 
may  be  tickled  with  a feather,  or  the  finger 
passed  down  to  excite  retching. 

The  second  thing  to  do  in  cases  of  poisoning  is 
to  endeavour  to  neutralize  any  direct  chemical 
effect  which  the  sub.stance  might  have  on  the 
stomach  walls.  In  the  case  of  acids  this  is  done 
by  giving  draughts  of  alkaline  substances  in 
water,  bicarbonate  of  soda  or  potash,  magnesia, 
chalk,  whiting,  plaster  from  the  wall;  and,  in  the 
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case  of  caustic  potash  or  soda,  vinegar  in  water, 
lemon  juice  in  water,&c.  It  is  well  not  to  give  tlie 
ueutralizing  substances  in  great  quantities  all 
at  once,  else  the  enormous  development  of  g;is 
which  would  occur  might  be  hurtful,  especially 
if  any  part  of  the  walls  of  the  digestive  canal 
had  been  seriously  damaged  by  the  poison,  but 
in  small  quantities  frequently  repeated, 

A third  step  to  take  is  to  protect  tlie  walls  of 
the  stomach  as  far'  as  possible  from  the  action  of 
any  irritating  agent,  by  drinking  freely  of  bland 
fluids,  like  white  of  egg  beat  up  in  water,  gum 
and  water,  oil,  milk,  &c. 

All  these  steps  have  for  their  object  protec- 
tion of  the  mucous  membrane  from  direct  action 
of  the  poison.  But  if  the  poison  has  been  taken 
some  time  before  treatment  was  commenced, 
some  of  it  must  be  already  absoi'bed  into  the  cir- 
culation, and  will  not  be  reached  at  all  by  these 
measures.  Nevertheless  even  though  the  poison 
has  been  taken  some  time  before,  it  is  well  to 
empty  and  wash  out  the  stomach,  in  one  way  or 
another,  for  although  the  whole  of  it  cannot  be 
recovered,  it  may  not  be  all  absorbed.  Some  of 
it  may  yet  be  lurking  about  the  coats  of  the 
stomach,  and  if  allowed  to  remain  will  gradually 
be  absorbed,  intensifying  all  the  symptoms. 
The  stomach,  therefore,  ought  always  to  be 
washed  out  to  prevent  this.  Again,  there  are 
many  ways  in  which  poison  may  gain  entrance 
to  the  body  besides  by  the  mouth  and  stomacli. 
The  poison  may  have  gained  entrance  by  the 
skin,  it  may  have  been  rubbed  in  with  liniment 
or  ointment,  or  it  may  have  gained  entrance  by 
a wound,  or  it  may  have  been  administered  by 
hypodermic  injection.  In  all  these  cases  clean- 
ing out  the  stomach  can  have  no  effect  on  the 
poison  already  circulating  in  the  blood.  For 
such  cases  it  is  necessary  to  employ  an  antidote, 
if  an  antidote  be  known  for  the  particular 
poison. 

Antidotes  (Greek,  antidotoa,  a remedy)  are 
substances  which  counteract  or  ])revent  the 
action  of  a poison.  This  tliey  may  accomplish 
in  the  stomach  before  the  poison  is  absorbed. 
Til  us  if  snake  poison  be  mixed  with  a solution 
of  permanganate  of  potash,  it  ceases  to  have 
any  poisonous  effect;  if  wliite  of  egg  and  cor- 
rosive sublimate  (perchloride  of  mercury)  be 
mixed,  an  albuminate  of  mercury  is  formed, 
which  is  insoluble  and  cannot  be  absorbed ; 
ar.senic  and  iron  form  an  insoluble  compound, 
and  so  a solution  of  fre.shly  prepared  oxide  of  | 
iron  is  given  in  arsenical  poisoning.  In  such 
cases  it  becomes  necessary  to  wash  out  the 
stomach,  after  the  antidote  has  been  given,  to 


expel  the  now  insoluble  poison.  But  some  anti- 
dotes also  act  by  producing  on  the  various 
organs  of  the  body  effects  which  counteract 
those  produced  by  the  poison.  Substances  are, 
therefore,  given  which  follow  up  the  poison  in 
the  blood  and  prevent  it  producing  its  usual 
results.  Substances  which  thus  hinder  one 
another’s  effects  are  said  to  be  antagonistic 
drugs.  Thus  belladonna  is  an  antidote  against 
opium  poisoning,  and,  of  course,  opium  to  bella- 
donna poisoning,  chloral  hydrate  is  to  some 
extent  an  antidote  to  strychnine.  In  cases  of 
poisoning,then,besides  washing  out  thestomach, 
or  exciting  vomiting,  giving  substances  to  neu- 
tralize any  corrosive  action,  supplying  bland  and 
soothing  substances  to  the  stomach,  it  is  neces- 
sary to  atlminister,  if  possible,  an  antidote  to 
the  poison. 

Besides  the  various  steps  that  have  been 
related,  others  must  be  taken,  vai'ying  according 
to  the  circumstances  of  the  case.  The  person 
should  be  kept  warm  l>y  means  of  warm 
clothing,  warm  rubbing,  &c.  If  shock  has  been 
produced,  if  the  heart  and  breathing  are  feeble, 
the  skin  cold  and  pale,  the  general  ti’eatment 
described  under  Shock,  p.  990,  must  be  under- 
taken. Again,  if  the  person  be  drowsy,  eveiy 
effort  must  be  made  to  arouse  him — douches  of 
cold  water  are  useful  for  this  ]nir])ose,  stimu- 
lants may  be  necessary,  and  commonly  are. 
Hot  coffee  is  one  of  the  best,  but  hot  alcoholic 
stimulants  may  be  advisable. 

POISONING  BY  CORROSIVE  SUBSTANCES— 
acids  — CAUSTIC  ALKALIES  — LUNAR 
CAUSTIC— IODINE  AND  PHOSPHORUS. 

Poisoning-  by  Corrosive  Aeids.— These 
acids  are: — 

Hydrochloric  Acid  or  Spirit  of  Salt  or  Muriatic  Acid, 
Nitric  Acid  or  Aqua  Forti-s, 

Sulphuric  Acid  or  Oil  of  Vitriol, 

Carbolic  Acid,  Phenic  Acid  or  Phenol, 

Acetic  and  Tartaric  Acid.s. 

The  symptoms  of  poisoning  by  these  acids  have 
been  already  described  under  irritant  poisons  on 
p.  1015.  They  are,  briefly,  immediate  burning 
pain  in  mouth,  gullet,  and  stomach,  great  thirst, 
vomiting  of  intensely  acid  material,  the  food 
vomited  being  mixed  with  altered  blood.  In- 
flammation of  the  bowels  arises  and  the  belly 
becomes  swollen  and  tense.  There  is  likely  to 
be  constipation  and  suppression  of  urine.  The 
stain  in  the  mouth  is  yellow  in  the  case  of  nitric 
acid,  Vjrown  in  the  case  of  hydrochloric,  and 
white  in  the  other  cases.  The  shock  is  marked 
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by  weak  pulse,  and  cold  clammy  skin;  diffi- 
culty of  breathing  and  swallowing  are  marked. 
In  the  case  of  carbolic  acid  the  urine  becomes 
dark,  even  black  in  colour.  A similar  dark- 
coloured  urine  is  sometimes  passed  in  surgical 
cases,  owing  to  absorption  of  tlie  carbolic  acid 
used  for  the  dressings,  but  it  is  not  usually  at- 
tended by  other  symptoms. 

In  the  case  of  each  of  the  strong  acids  one  to 
two  tea-spoonfuls  can  prove  fatal,  but  recovery 
has  followed  the  taking  of  even  half  an 
ounce. 

Treatment. — (1)  Do  not  attempt  to  use  the 
stomach-pump,  nor  to  induce  vomiting;  the 
damage  to  the  parts  may  be  so  great  that 
this  would  be  accompanied  by  risk. 

(2)  Give  immediately  large  quantities  of  water 
to  dilute  the  acid,  containing  also  some  alka- 
line material  to  destroy  the  acid.  Soapy 
water,  water  with  bicarbonate  of  potash, 
bicarbonate  of  soda,  common  washing  soda, 
magnesia,  ammonia,  chalk  or  lime  water, 
whatever  of  this  kind  is  at  hand,  will  suit. 

(3)  Follow  up  this  with  bland  drinks  which 
will  soothe  the  corroded  membrane,  white 
of  egg  drink,  gummy  water,  milk,  oil  freely, 
and  so  on. 

(4)  Maintain  the  warmth  of  the  body,  restore 
the  patient  from  shock  (see  p.  990),  and 
subsequently  give  nourishing  and  stimu- 
lating food. 

In  the  case  of  carbolic  acid  Epsom  salts  or 
Glauber’s  salts  are  to  be  given — ^ ounce  in  ^ 
pint  of  warm  water.  They  form  sulpho-car- 
bolates  with  the  acid,  which,  though  absorbed, 
are  harmless.  Large  quantities  of  Ejjsom  salts 
or  Glauber’s  dissolved  in  tepid  water  may  be 
used  to  wash  out  the  stomach,  and  the  other 
treatment  is  the  same. 

Oxalic  Acid  Poisoning-.— Oxalic  acid  or  the 
oxalate  of  potash — salts  of  sorrel — is  sometimes 
taken  by  mistake.  It  produces  symptoms  iden- 
tical with  those  of  the  corrosive  acids  named, 
and  it  may  cause  death  within  ten  minutes  of  its 
being  taken.  Besides  the  corrosive  effect  it  has 
a powerfully  depressing  action  on  the  heart, 
causing  feeble  pulse  and  excessive  languor,  and 
it  is  these  nervous  effects  that  cause  the  speedy 
death. 

A quarter  of  an  ounce  has  killed,  but  recovery 
from  twice  that  quantity  has  occurred. 

Treatment. — (1)  Give  freely  chalk,  lime,  or 
whiting.  The  lime  or  whitewash  from 
walls  may  be  used,  lime-water  also,  or  tea- 
spoonful doses  of  the  saccharated  solution 
of  lime  frequently  I’epeated.  These  lime  pre- 


jmrations  form  insoluble  salts  with  oxalic 
acid,  but  soda,  potash,  magnesia,  ammonia 
form  soluble  salts,  and  are  to  be  avoided. 

(2)  Give  an  emetic  to  clear  out  the  stomach 
after  the  lime  draughts. 

(3)  Clear  out  the  bowels  with  an  ounce  of 
castor-oil. 

(4)  Maintain  warmth;  and  suppl}-^  stimulants, 
if  necessaiy. 

Acetic  Acid.  — Glacial  acetic  acid  would  cause 
corrosion  like  the  acids  already  named.  Cases 
of  poisoning  are  to  be  treated  exactly  as  those 
of  the  other  acids. 

Tartaric  Acid  has  been  taken  in  mistake 
for  a saline  medicine,  and  one  ounce  of  it  has 
caused  death.  The  symptoms  are  great  pain  in 
the  abdomen,  convulsions,  collapse,  and  death. 

Treatment. — Large  draughts  of  water  con- 
taiziing  lime,  whitewash,  or  whiting  should  be 
given,  or  tea-spoonful  doses,  frequently  repeated, 
of  saccharated  solution  of  lime.  Soda,  potash, 
and  ammonia  are  to  be  avoided.  The  bowels 
are  then  to  be  cleared  out  by  a full  dose  of  cas- 
tor-oil. 

Poisoning  by  Caustic  Alkalies  (Soda  and 
Potash). — Solutions  of  these  caustic  substances 
are  sometimes  taken  by  mistake.  The  impure 
carbonate  of  potash  — pearl  ashes — used  for 
cleaning  may  be  accidentally  taken,  and  caustic 
lime  may  be  similarly  swallowed.  In  such  cases 
loose  stools,  purging,  bloody  motions  are  the 
rule,  while  in  the  case  of  acids  it  is  constipation. 
Otherwise  the  symptoms  are  similar  to  those- 
produced  by  corrosive  poisons. 

Treatment. — (1)  Do  not  use  the  stomach- 
punq),  but  give  copious  draughts  of  water, 
vinegar  and  water,  acetic  acid  in  water, 
orange  lemon  or  lime  juice,  citric  or  tar- 
taric acid  in  water,  and  so  on,  to  neutralize 
the  soda  or  potash,  and  give  such  in  small 
quantities  frequently  repeated  — repeated 
every  few  minutes. 

(2)  Subsequently  give  the  bland  drinks  of 
gummy  water,  white  of  egg  drink,  olive- 
oil,  &c.,  as  directed  for  acids. 

Saltpetre  or  Nitre  (AT^ra^e  of  Potash)  may 
cause  fatal  poisoning  in  a one-ounce  dose.  The 
symptoms  are  those  of  an  irritant  poison,  with 
subsequent  tremors,  convulsions,  and  death  from 
collajDse.  In  this  case  use  the  stomach-pump  or 
an  emetic,  and  then  use  warmth  and  stimulants 
to  ward  off  the  shock,  giving  bland  drinks  also 
as  before. 

Ammonia,  in  addition  to  producing  effects 
akin  to  caustic  alkalies,  acts  upon  the  lungs  and 
air-passages,  producing  suffocative  cough,  often 
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loss  of  voice,  and  sometimes  death  by  the  irri- 
tation of  lungs  and  air-tubes.  In  addition  to 
the  treatment  advised  for  soda  and  potash,  ern- 
])loy  inhalations  of  steam.  An  operation  may 
be  necessary  to  relieve  the  breathing  if  the 
swelling  at  the  top  of  the  windpipe  be  very 
great. 

Llina,P  Caustic  sometimes  accidentally  passes 
down  into  the  stomach  when  being  used  for 
touching  an  inflamed  throat.  It  is  a prepara- 
tion of  silver — nitrate  of  silver,  but  it  may  be 
well  to  consider  it  here,  alongside  the  other 
caustic  substances.  Symptoms  of  irritant  poi- 
soning are  produced,  pain,  vomiting,  &c.,  and 
the  vomited  matter  is  of  a flaky  white  appear- 
ance, and  turns  brown  or  black  on  exposure  to 
light. 

T reatment. — (1)  Give  large  draughts  of  com- 
mon salt  dissolved  in  water.  This  forms 
with  the  caustic  the  insoluble  chloride  of 
silver. 

(2)  Then  give  an  emetic,  ipecacuanha  (20 
grains),  sulphate  of  zinc  (20  grains)  or 
mustard  in  water,  to  empty  the  stomach. 

(3)  Soothing  drinks,  oil,  gummy  water,  white 
of  egg  in  water,  barley-water,  are  then  to 
be  supplied. 

Iodine,  a non-metallic  element,  occurring  in 
crystalline  scales,  may  be  most  conveniently 
considered  in  this  group.  It  may  be  taken  in 
the  form  of  the  scales,  by  mistake  for  another 
substance,  or  as  the  solution — tincture  of  iodine. 
Symptoms  of  irritant  poisoning  are  produced, 
and  faintness,  giddiness,  and  convulsions  may 
occur.  Iodine  strikes  a blue  with  starch,  and 
the  vomit  may  consequently  be  blue. 

Treatment  consists  in  (1)  the  use  of  the 
stomach-pump,  or  an  emetic  of  mustard 
(table-spoonful)  in  a tumbler  of  water,  or 
20  grains  of  sulphate  of  zinc  or  ij^ecacuanha 
powder  in  water. 

(2)  Give  freely  drinks  of  starch  and  water, 
arrow-root,  white  of  egg,  gruel. 

(3)  Apply  poultices  over  the  stomach  to  relieve 
pain. 

The  effects  produced  by  excessive  doses  of  iodide 
of  potassium  are  called  iodism,  and  are  described 
on  p.  82.5. 

Phosphorus  poisoning  may  arise  from  the 
solid  jfliosphorus,  from  the  use  of  rat  paste — 
phosphorus  paste — in  children  from  the  sucking 
of  lucifer  matches;  and  chronic  cases  are 
frequent  from  the  inhalation  of  phosphorus 
fumes  in  match  manufactories. 

Symptoms  of  irritant  poisoning,  colicky  j)ains, 
vomiting,  diarrhoea  may  be  more  or  less  marked. 


The  vomited  matters,  sometimes  the  urine,  are 
luminous  in  the  dark;  and  the  breath  has  a 
peculiar  garlicky  odour.  The  liver  is  specially 
affected,  is  tender,  and  enlarged,  and  in  a few 
days  jaundice  occurs;  the  urine  is  scanty,  liigh- 
coloured,  and  contains  bile.  There  may  be 
bilious  vomiting;  there  is  headache;  and  the 
patient  is  dull  and  sleei)less,  perhaps  in  mutter- 
ing delirium,  with  weak,  fast  i)ulse,  death  occur- 
ring in  from  two  to  ten  days  of  exhaustion.  The 
dose  which  will  produce  such  efltects  is  about  ^ 
grain.  Sometimes  there  is  a marked  tendency 
to  bleeding,  the  vomit  and  stools  being  bloody, 
bleeding  from  the  nose  occurring,  and  bleeding 
taking  ])lace  in  the  skin  producing  the  appear- 
ances of  bruising.  In  other  cases  nervous 
synqAoms  are  most  pronounced,  mental  failure, 
})rostration,  convulsions,  and  stupor.  One 
marked  result  in  chronic  cases  is  decay  of  the 
teeth,  and  death  (necrosis)  of  the  lower  jaw- 
bone. 

T reatment. — In  acute  cases  (1)  give  an  emetic 
of  20  grains  powdered  ipecacuanha  or  sul- 
phate of  zinc  in  w^ater. 

(2)  Give  10  to  20  drops  of  oil  of  turpentine, 
frequently  repeated  (every  half  hour  for 
a time) — the  French  oil  of  turpentine 
s])ecially. 

(3)  Give  ^ oz.  Epsom  salts  as  a purge. 

(4)  Administer  in  plenty  gummy  drinks,  hut 
no  oils,  as  they  dissolve  tlie  jfliosphorus 
and  make  it  more  readily  absorbed. 

Poisoning  by  Lucifer  Matches  is  to  be 
similarly  dealt  with. 

METALLIC  POISONING. 

The  metals  which  most  frequently  give  rise 
to  cases  of  jioisoning  are: — 

Antimony, 

Arsenic, 

Copper, 

Lead, 

Mercury. 

The  symjitoms  they  jwoduce  are  generally  those 
of  an  irritant  jioison  (ji.  1015). 

Antimony— Tartar  Emetic.— Tartar  emetic 
jiroduces  sjieedy  and  violent  vomiting,  and  jioi- 
.soning  by  one  large  dose  is  comjiaratively  rare, 
since  the  exjiulsion  of  the  jioison  from  the 
stomach  is  quickly  secured.  The  vomit  is  at  first 
of  food ; then  it  becomes  bilious,  and  finally 
tinged  wflth  blood.  There  is  pain  in  the  abdo- 
men; a metallic  taste  is  felt  in  the  mouth,  and 
a burning  pain  and  feeling  of  constriction,  ex- 
tending to  the  throat  and  gullet.  Just  jireceding 
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the  vomiting  there  is  intense  prostration,  and 
faintness,  accompanied  by  weak  pulse  and  feeble 
breathing,  while  the  skin  is  cold  and  bathed  in 
a cold  perspii'ation.  Later  the  bowels  become 
affected  and  a copious  watery  ilischarge  comes 
from  them,  resembling  the  rice  stools  of  cholera, 
while  the  urine  becomes  scanty  and  may  be 
sii Impressed.  The  patient  is  excessively  weak, 
muscles  ai’e  relaxed,  and  cramps  of  the  extx’em- 
ities  sometimes  occur. 

A single  large  dose  may  or  may  not  prove 
fatal  according  to  the  rapidity  with  which  vom- 
iting occurs.  But  recovery  has  occurred  after 
half  an  ounce  had  been  taken,  though  10  to  20 
grains  would  likely  cause  death  in  a few  hours; 
and  2 grains  have  px’oved  fatal;  while  three- 
quarters  of  a grain  have  killed  a child. 

Much  smaller  quantities  than  those  named 
will  cause  death  if  they  are  given  in  small  fre- 
quently - repeated  doses.  Similar  symptoms 
occur — prostration,  sickness,  vomiting,  purging, 
profuse  perspiration,  impaired  breathing,  feeble 
pulse;  and  death  occurs  by  exhaustion.  The 
symptoms  have  marked  resemblances  to  cholera 
states  and  conditions  of  chronic  catarrh  of  the 
bowels.  Sickness,  vomiting,  and  pui’ging  also 
occur  in  cases  of  arsenical  poisoning,  but  with- 
out the  intense  px'ostration  and  profuse  sweating 
characteristic  of  tartar  emetic. 

Treatment. — (1)  Emetics  are  not  needed, 
but,  if  it  can  be  done,  washing  out  the  sto- 
mach with  the  syphon-tube  will  be  advan- 
tageous. 

(2)  Tannic  and  gallic  acids  form  insoluble 
preparations  with  tartar  emetic;  therefore 
give  half  a tea-spoonful  of  either  of  these 
in  water,  and  re]>eat  it  if  it  be  vomited. 
Substances  containing  tannin  will  also  be 
valuable  as  substitutes — decoction  of  oak 
bark,  tincture  of  cinchona,  strong  tea  in- 
fusion, cottee,  and  these  should  be  given  in 
large  quantities  till  vomiting  ceases. 

(3)  Thereafter  give  soothing  drinks  — ec^g 
drink,  barley  or  gum  water,  arrow-root,  &c. 

(4)  To  overcome  the  depression  give  stimu- 
lants, hot,  in  small  quantities  repeated, 
and  maintain  the  ])atient’s  warmth  by  hot 
bricks,  hot  drinks,  &c. 

(5)  Nourishing  and  stimulatiixg  injections 

mny  be  given  (p.  873)  if  the  patient  seems 
to  be  iti  risk  of  collapse.  1 

Arsenic. — Poisoning  by  ai’senic,  whether  by  ! 
a single  large  dose  or  by  repeated  small  doses, 
whether  the  poison  be  given  by  the  mouth  or 
in  any  other  way,  exhibits  signs  of  irritation  of 
the  stomach  and  bowels.  In  the  case  of  large 


doses  the  symptoms  are  acute,  and  the  patient 
dies  within  from  eighteen  to  seventy-two  hours 
of  the  administration.  Within  half  an  hour  or  an 
hour  of  the  drug  being  taken,  depression  comes 
on ; and  a severe  burning  pain  is  felt  at  the  ]ht  ot 
the  stomach,  which  is  increased  by  pressure  on 
that  region.  Vomiting  next  occiu’s,  at  lii'st  only 
of  the  contents  of  the  stomach;  but  it  persists 
in  spite  of  the  stomach  being  emptied,  and  bile 
appears  in  the  vomit  owing  to  the  retching;  and 
sometimes  the  material  is  streaked  with  blood. 
There  is  also  purging,  accompanied  by  pain  and 
violent  straining  at  stool,  and  blood  may  appear 
in  the  motions.  The  throat  is  dry  and  burning; 
and  thirst  is  great.  The  depression  and  faint- 
ness are  marked;  tl;e  skin  is  cold  and  clammy; 
pulse  weak  and  irregular.  There  may  be  reten- 
tion of  urine;  and  a rash  may  appear  on  the 
skin.  In  cases  of  chronic  poisoning  there  are 
loss  of  appetite,  sickness  and  vomiting,  a feeling 
of  tenderness  at  the  pit  of  the  stomach,  thirst, 
dryness  of  the  mouth,  redness  of  the  lining 
membrane  of  the  nostrils,  puffy  eyelids  and 
reddened  eyes,  silvery-looking  coating  on  the 
tongue,  headache,  irritability  of  the  bowels 
manifested  by  frequent  slimy  motions  perhaps 
mixed  with  blood,  muscular  weakness  and  some- 
times even  paralysis,  beginning  with  the  legs, 
dry  irritable  scaly  skin,  and  steady  loss  of  flesh. 
Death  usually  occurs  by  exhaustion. 

Death  has  occurred  from  grains  of  arsen- 
ious  acid — white  arsenic — contained  in  2 ounces 
of  fly- water,  and  from  ^ ounce  of  Fowler’s  sol- 
ution of  arsenic,  which  is  equal  to  2 grains  of 
white  ai’senic,  and  death  may  occur,  owing  to 
exhaustion,  from  a single  large  dose  many  da}  s 
after  its  administration. 

The  chronic  forms  of  arsenical  poisoning, 
while  they  riKiy  result  from  the  frequent  ad- 
ministration of  small  quantities,  may  also  be 
due  to  the  inhalation  of  dust  from  fabrics  col- 
oured by  arsenical  dyes,  especially  green,  and 
to  vapour  of  tlie  poison  from  other  articles. 
Thus  arsenical  pigments  are  to  be  found  in 
articles  of  dress,  in  wall-]iapers,  in  artificial 
flowers,  floor-cloths,  book-bindings,  &c.,  and  it 
is  to  be  remembered  that  many  fly-papers  and 
rat  poisons  contain  arsenic. 

Treatment.— In  acute  arsenical  poisoning — 
(1)  Ensure  thorough  emptying  of  the  stomach, 
and,  if  possible,  washing  out  of  the  stomach. 
This  is  best  accomplished  by  the  stomach- 
pump  or  syphon-tube.  Failing  these,  give 
mustard  and  water  (a  table-spoonful  of 
mustard  in  a tumbler  of  water),  or  sulphate 
of  zinc  (20  grains)  in  water,  and  administer 
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copious  draughts  of  liot  greasy  water,  salt 
and  water,  etfectually  to  clear  out  the 
stomach. 

(2)  Give  as  aii  antidote  the  hydrated  peroxide 
of  iron.  This  is  prepared  by  adding  half 
an  ounce  of  carbonate  of  soda  to  an  ounce 
of  liquor  of  the  pei’cliloride  of  iron,  or  the 
ordinary  tincture  of  steel.  This  should  be 
strained  through  a liandkerchief  and  diluted 
with  hot  water.  Unlimited  cpiantities  may 
be  given.  Failing  this,  repeated  doses  of 
one  ounce  of  dial}'sed  iron  should  be  given, 
or  repeated  doses  of  magnesia. 

(3)  Gummy  drinks,  barley-water,  white  of  egg 
and  water,  linseed  tea,  should  follow  the 
antidote. 

(4)  Prostration  is  to  be  overcome  by  the 
free  use  of  stimulants,  and  l)y  the  mainten- 
ance of  the  warmth  of  the  body. 

(5)  Large  doses  of  castor  or  olive  oil,  or  a 
mixture  of  oil  and  lime-water,  should  follow 
up  the  above  procedure. 

In  cases  of  chronic  poisoning  let  the  source  of 
poisoning  be  discovered.  Let  the  wall-paper  be 
examined.  Arsenic  is  not  confined  to  irreen 
wall-papers.  If  the  cause  cannot  be  found  and 
removed,  let  the  person  seek  change  of  air.  The 
use  of  quinine  and  iron  tonics  and  warm  baths 
will  ])romote  recovej’y. 

Copper. — Blue-stone,  or  blue-vitriol,  is  tlie 
sulphate  of  copper,  and  verdigris  the  sub- 
acetate of  copper.  In  the  case  of  either  of 
these  being  accidentally  or  intentionally  swal- 
lowed, symptoms  of  irritant  poisoning  arise — 
a metallic  taste  in  the  mouth,  thirst,  sense  of 
constriction  and  burning  in  the  throat,  sickness 
and  vomiting,  colicky  pains, purging  with  strain- 
ing,  suppression  of  urine,  hurried  breathing, 
quick  feeble  pulse,  headache,  giddiness,  stuj)or, 
perhaps  convulsions.  Death  may  take  place 
within  a few  hours.  The  fatal  dose  of  either 
of  the  compounds  named  is  from  half  an  ounce 
U])wards. 

Chronic  forms  of  copper  poisoning  may  occur 
from  the  use  of  pickles  coloured  green  (p.  600) 
by  the  metal,  by  the  use  of  acid  fluids  which 
have  been  in  contact  with  copper  vessels,  and  it 
may  occur  among  workers  in  copper  or  bronze. 

In  cases  of  copper  )>oisoning  the  vomited 
material  has  a greenish  or  bluish  colour  which 
becomes  bright  blue  on  adding  ammonia. 

Treatment  in  acute  cases:  — 

(1)  Empty  the  stomach  by  the  .stomach-tube 
or  an  emetic,  mustard  (tea-spoonful)  and 
water,  or  ipecacuanha  powder  (20  grains) 
in  water. 


(2)  Give  white  of  egg  switched  in  water  and 
milk  in  huge  quantities  to  preci})itate  the 
copper. 

(3)  The  after  administi  ation  of  barley-water, 
arrow-root,  gruel,  in  quantity  is  to  be  car 
ried  out. 

In  chronic  cases  the  person  should  be  removed 
from  the  source  of  poisoning. 

Lead  Poisoning. -The  acetate  of  lead-sugar 
of  lead,  the  carbonate— white -lead,  and  Gou- 
lard’s lotion— solution  of  the  subacetate,  have 
been  taken  by  mistake  in  poisonous  quantity. 
An  ounce  of  either  of  the  two  powders  is  usu- 
ally recovered  from,  and  three-quai-ters  of  a 
pint  of  the  lotion  have  not  proved  fatal,  and 
cases  of  acute  ])oisoning  are  rare.  The  chief 
symptoms  are  dryness  of  throat,  thirst,  metallic 
taste  in  the  mouth,  colicky  pains  chiefly  in  the 
neighbourhood  of  the  navel,  cramps  in  the  legs, 
marked  constipation,  paralysis  of  the  legs,  and 
convulsions.  It  is  the  chronic  cases  that  are 
numerous.  They  are  frequent  among  workers 
in  lead,  plumbers,  type-founders,  compositors, 
among  workers  in  lead  pigments,  painters, 
artists;  and  they  are  often  due  to  contamination 
of  water  or  other  liquids,  u.sed  for  drink,  by  con- 
tact with  lead  pi]:)es,  leaden  cisterns,  leaden  ves- 
sels, leaden  taps.  Cider  has  been  contaminated 
owing  to  the  glaze  in  the  jars  containing  lead. 
Glazei-s  of  cards  and  workers  in  Brussels  lace 
are  .said  to  suffer,  and  lead  poisoning  has  resulted 
from  the  frequent  use  of  hair  dyes  and  cosmetics 
of  which  some  preparation  of  lead  was  an  in- 
gredient. Shot  used  for  cleaning  bottles  has 
contaminated  the  drink  afterwards  kept  in  the 
bottles.  The  contamination  of  drinking  water 
is  considered  on  p.  642. 

The  two  characteristic  symjitoms  of  lead 
poisoning  are  colic  and  “ wrist-dro]').”  The  colic 
has  been  termed  “ ])ainter’s  colic,”  ‘‘Devonshire 
colic,”  from  its  association  with  cider,  and 
“colica  Pictonum,”  from  the  inhabitants  of 
Poictou,  among  whom  lead  poisoning  was 
common  owing  to  the  use  of  lead  salts  for 
adulteration  purposes.  The  pain  occurs  about 
the  centre  of  the  abdomen  in  spasms  like  colic, 
and  the  abdominal  wall  is  hard  and  drawn 
in.  The  pain  is  relieved  by  pressure.  The 
bowels  are  obstinately  costive.  The  j)atient 
also  suffers  from  a feeling  of  sickness;  the  tongue 
is  coated,  the  breath  foul;  and  the  patient  feels 
a sweetish  astringent  taste  in  the  mouth.  At 
the  margin  of  the  teeth  and  gums  a blue  or 
violet  line  is  developed.  The  skin  has  a dull 
earthy  look,  and  the  countenance  is  anxious. 
The  “wrist  drop”  is  due  to  a paralysis  of  the 
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muscles  which  :ire  situated  on  the  back  of  the 
forearm  and  pull  the  hand  backwards,  so  that 
when  the  arm  is  stretched  out  the  hand  dxops 
and  cannot  be  raised.  The  paralysis  may  extend 
to  other  muscles  of  the  arm,  and  to  the  legs  and 
trunk.  Rheumatic  pains  in  muscles  and  joints 
are  common ; irritability  of  temper,  sleepless- 
ness, melancholy,  and  other  indications  of  affec- 
tions of  nerves  occur.  Blinilness  owing  to  wast- 
ing of  the  optic  nerves  may  arise,  and  disease  of 
the  kidneys  is  sometimes  a consequence.  Abor- 
tion is  common  in  women. 

Treatment.— In  acute  cases — 

(1)  Empty  the  stomach  by  the  pump  or  an 
emetic  of  mustard  and  water,  or  sulphate  of 
zinc  (20  grains),  or  ipecacuanha  powder  (20 
grains)  given  in  water. 

(2)  Give, as  an  antidote, somesulphate — Epsom 
salts  (sulphate  of  magnesia)  or  Glauber’s 
salts  (sulphate  of  soda),  half  an  ounce  of 
either  in  water,  or  half  a tea-spoonful  of 
dilute  sulphuricacid  in  watei\  Any  of  these, 
with  a lead  compound,  forms  sulphate  of 
lead,  Avhich  does  not  dissolve  and  is  not 
absorbed  into  the  blood. 

(3)  Follow  upthis  treatment  with  bland  drinks, 
barley-water,  milk,  white  of  egg  in  water. 

(4)  Poultices  to  the  belly  will  help  to  relieve 
the  pain. 

(5)  Five  grains  of  iodide  of  potassium  in  water 
thi’ee  times  daily  will  help  to  get  rid  of  any 
of  the  drug  which  has  been  absorbed  into 
the  system. 

In  cases  of  chronic  lead  poisoning — 

(1)  Remove  the  person  from  the  contamin- 
ating influence. 

(2)  Give  a purgative,  the  best  being  sulphate 
of  magnesia,  which  may  be  repeated  in  one- 
ounce  dose  for  several  successive  mornings. 

(3)  Give  iodide  of  potassium  in  5-grain  doses, 
dissolv'ed  in  water,  five  times  daily,  for 
two  or  three  weeks  to  remove  the  lead 
from  the  system. 

(4)  Supply  nourishing,  easily  digested  food, 
cod-liver  oil  and  malt,  &c. 

(5)  Sulpitur  batlis,  electi’icity  and  massage  to 
the  paralysed  muscles  will  aid  materially  in 
the  restoration  to  health. 

(6)  Opium  or  morphia  is  often  required  to 
relieve  the  colicky  pain.  It  may  be  given 
in  the  form  of  suppository. 

Precautions  against  further  lead  poisoning  must 
be  taken.  Lead-woi'kers  who  have  been  affected 
will  require  to  change  their  occupation.  As 
preventative  measures,  lead-workers  should  be 
scrupulous  in  the  matter  of  cleanliness,  chaimiim 
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work-clothes  when  work  is  over,  washing  hands, 
using  tooth-brushe.s,  and  so  on,  in  order  efl'ec- 
tually  to  remove  from  their  person  any  dust 
which  may  contain  lead. 

Mercury.  — Metallic  mercury  is  almost  in- 
active, if  not  altogether  so,  so  long  as  it  remains 
in  the  metallic  state.  If  some  of  it  has  been 
swallowed,  and  if,  in  its  coui’se  through  the 
intestinal  canal,  any  of  it  undergoes  chemical 
changes  ii]to  salts  of  mercury — the  oxide,  for 
example — symptoms  of  poisoning  may  arise  from 
the  absorption  of  the  salt.  The  chief  poisonous 
preparation  is  the  perchloride  of  mercury  or 
corrosive  sublimate,  which  is  used  in  medicine 
as  a drug,  and  in  the  [ireparation  of  lotions  and 
ointments,  and  is  now  very  largely  used  as  an 
antiseptic,  so  that  the  0])portunities  for  accident 
are  numei’ous.  Symptoms  of  poisoning  may 
arise  from  its  use  in  lotions  as  a dressing  or  an 
injection,  and  symptoms  of  poisoning  are  not 
uncommon  from  the  use  of  mercurial  ointment, 
which  contains  metallic  mercury,  but  in  a finely 
divided  state.  Calomel,  the  sub-chloride  of 
mercury,  may  also  give  rise  to  poisoning.  There 
ai’e  rare  instances  of  the  white  and  red  preci])i- 
tates  causing  death,  and  of  other  preparations 
of  mercury  also. 

Of  corrosive  sublimate  2 to  3 grains  are  be- 
lieved to  be  a fatal  dose,  though  recovery  from 
much  larger  doses  has  occurred;  and  of  calomel 
12  grains  have  caused  death.  In  acute  cases  of 
poisoning  death  may  occur  in  a few  hours  or 
not  for  several  days. 

Chronic  poisoning  from  the  inhalation  of 
mei’curial  fumes  occurs  among  workers  in  mer- 
cury — gilders,  looking-glass  makers,  the  makers 
of  bai’ometers  and  thermometers. 

Acute  poisoning  from  corrosive  sublimate 
presents  symptoms  resembling  those  due  to  cor- 
rosive acids  or  alkalies  (p,  1015).  An  intense 
burning  sensation  is  felt  in  the  mouth  and 
throat,  which  a])pear  white  and  swollen  where 
the  solution  has  touched.  There  is  a feeling  of 
constriction  in  the  throat,  and  great  paiii  in  the 
stomach.  Vomiting,  painful  straining,  purging 
often  with  bloody  motions,  occur.  The  skin  is 
cold,  pulse  feeble,  breathing  difiicult,  and  other 
symptoms  of  collapse  are  ])resent.  Urine  is 
suppressed  and  convulsions  may  occur. 

In  cases  of  chronic  poisoning  one  of  the  chief 
symptoms  is  saliv^ation,  a constant  flow  of  saliva 
from  the  mouth.  The  .salivary  glands  are 
swollen  and  tender,  so  also  are  the  gums  and 
tongue;  the  breath  is  very  foetid;  ulceration  of 
mouth  and  throat  may  occur.  Sickness,  vomit- 
ing, colicky  pains,  general  tremor  of  the  muscles 
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— mercu  rial  tremor  —emaciation  and  exhaustion, 
occur.  The  trembling  atlects  tirst  the  upper 
limbs,  but  extends  to  the  rest  of  the  body,  and 
occurs  only  when  the  peison  exerts  the  muscles. 

Treatment. — In  acute  poisoning — 

(1)  An  emetic  of  mustard  and  water,  or  sul- 
phate of  zinc  (20  grains),  or  powdered  ipe- 
cacuanha (20  grains)  should  be  given. 

(2)  As  an  antidote  give  the  white  of  two  or 
more  eggs  beaten  up  with  water.  The 
albumin  forms  with  the  mercury  an  in- 
soluble albuminate  of  mercury.  Failing 
white  of  egg,  give  flour  made  into  a cream 
with  water,  arrow-root  and  water,  barley- 
water,  milk  and  lime-water.  Then  empty 
the  stomach  again. 

(3)  Stimulants  may  be  necessary. 

In  chronic  cases  remove  the  person  from  the 
source  of  poisoning.  Give  iodide  of  potassium 
in  5-grain  doses  thrice  daily,  and  when  saliva- 
tion is  marked  let  some  mouth-wash  be  used — 
glycerine  and  tincture  of  myrrh  and  borax,  for 
example.  Change  of  air  and  tonics  are  valuable; 
and  for  the  tremors  electricity  and  massage 
would  be  useful. 

Silver. — Nitrate  of  silver  or  lunar  caustic  as 
a poison  has  already  been  considered  among 
corrosive  substances  (p.  1020). 

Zinc  has  been  a cause  of  poisoning  in  the 
form  of  chloride  of  zinc,  which  is  the  active 
material  in  Sir  Wm.  Burnett’s  disinfecting  fluid, 
one  ounce  of  which  contains  230  grains.  Its 
symptoms  are  those  of  a corrosive  poison,  like 
corrosive  sublimate. 

Treatment. — (1)  Warm  solutions  of  carbon- 
ate of  soda  or  cai’bonate  of  potash  or  com- 
mon washing  soda.  The  substance  used 
must  be  dissolved  in  a large  cpiantity  of 
water  and  given  freely.  Phosphate  of  soda 
in  plenty  of  water  is  also  useful.  These 
substances  form  insoluble  salts  of  zinc. 

(2)  Milk  and  eggs  in  water,  decoctions  of  oak 
bark,  tannic  or  gallic  acids,  and  strong  tea 
are  also  to  be  given. 

Sulphate  of  zinc  (white-vitriol  or  white- 
copperas),  which  is  given  as  an  emetic  in 
20-grain  doses,  has  in  large  doses  caused  death 
its  symptoms  being  those  of  an  irritant  but 
not  corrosive  poison. 

POISONING  BY  ALCOHOL. 

Large  doses  of  alcoholic  liquors  act  like  nar- 
cotic poisons,  and  may  cause  deatli  within  a 
few  hours.  The  distinction  between  insensi- 
bility from  alcohol  and  insensibility  due  to 
concussion  of  the  brain,  apoplexy,  and  other 


conditions  is  not  so  easily  made  as  is  supposed; 
and  so  far  as  immediate  aid  is  concerned,  is 
unnecessai-y,  for  the  one  case  demands  as  care- 
ful attention  as  the  other.  The  ettects  of  drink- 
ing it  is  needless  to  state  here.  When  a 
person  lies  “ dead  drunk,”  the  face  is  usually 
flushed,  though  it  may  be  pale,  the  lips  are 
livid,  the  eyes  red,  and  the  pupils  are  commonly 
dilated,  both  equally,  though  sometimes  they 
are  contracted  and  unequal.  ,The  breathing  is 
slow  and  snoring — stertorous  is  the  technical 
word.  The  pulse  is  slow  and  laboui'ed,  and 
the  skin  pale,  clammy,  and  covered  with  sweat. 
The  temperature  of  the  body  .is  low,  and  the 
muscles  are  all  I’elaxed.  A person  in  this  con- 
dition lying  exposed  to  the  weather,  or  even 
under  shelter,  but  without  warm  coverings,  is 
in  grave  danger.  The  loss  of  the  body  heat  is 
greatly  hastened  by  alcohol,  as  explained  on 
page  673,  and  the  exposure  to  cold  may  speedily 
cause  death. 

The  surroundings  will  usually  assist  one  to 
arrive  at  a decision.  The  proximit}^  of  a whisky 
bottle,  the  smell  of  the  breath,  and  so  on  are 
useful  guides;  but  they  are  not  to  be  taken  as 
decisive.  A drunk  man  may  have  fallen  and 
I’eceived  a blow  sufficient  to  cause  concussion  of 
the  brain  or  fracture  of  the  skull,  and  his  state 
may  be  the  combined  result  of  alcoholic  poison- 
ing and  brain  injury.  He  may  have  been 
seized  with  a fit  of  apoplexy.  Caution  in  com- 
ing to  a conclusion  is,  therefore,  necessary;  and 
it  is  best  to  treat  the  person  as  if  the  condition 
were  grave.  Injuries  to  the  head  or  other  parts 
of  the  person  should  be  looked  for;  if  squinting 
were  j)resent,  or  the  face  were  drawn  to  one 
side,  indicative  of  paralysis,  serious  brain  injury 
should  be  suspected.  In  oinum  j)oisoning  the 
pupils  are  much  contracted,  while,  as  already 
said,  in  alcoholic  stupor  they  are  usually  dilated 
and  fixed. 

Treatment. — In  many  cases  it  will  suffice  to 
bring  the  patient  under  cover,  to  place  him  in 
a comfortable  position,  to  restore  warmth  by 
the  use  of  friction  to  the  surface  of  the  body, 
l)y  wrapping  in  warm  blankets,  and  placing  hot 
bottles  at  his  feet,  and  then  leaving  him  to  sleep 
off  the  effects  of  his  excess.  In  some  cases  this 
1 is  not  enough.  Much  spirit  may  still  remain, 
unabsorbed,  in  the  stomach  to  maintain  and 
aggravate  the  condition,  when  the  power  of 
absor])tion  returns.  It  is,  therefore,  customary, 
when  the  case  is  serious,  to  empty  and  wash  out 
the  stomach  by  means  of  the  stoniach-punq),  or 
by  means  of  an  emetic,  for  which  purpose  a 
table-spoonful  of  mustard  in  a tumbler  of  warm 
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water  is  best  for  its  stimulating  properties. 
Then  efforts  to  rouse  the  patient  should  be 
made.  A douche  of  cold  water  is  wonderfully 
effective,  or  flapping  the  skin  with  a wet  towel; 
vigorous  slapping  of  the  soles  of  the  feet  with 
slippers  is  often  eflective  when  shouting,  pulling, 
and  pinching  fail.  Once  roused,  the  patient 
should  have  hot  coffee  to  drink,  and  if  he  can 
be  roused  enough  to  take  “ a good  square  meal,” 
it  has  a remai'kably  sobering  effect.  Delirium 
and  chronic  drunkenness  have  already  been 
considered  on  p.  104. 

POISONING  BY  NARCOTICS  AND  OTHER 
NERVE  POISONS. 

Opium,  and  its  active  principle  Mopphia,  are 
the  chief  narcotic  poisons,  and  are  responsible 
for  a very  large  number  of  deaths  annually. 
The  preparations  of  opium  are  mentioned  on 
p.  897.  Besides  laudanum  — the  tincture  of 
opium — common  preparations  are  nepenthe  and 
chlorodyne,  the  latter  of  which  contains  about  2^ 
grains  of  morphia  to  the  ounce,  a quantity  which 
has  caused  death;  and  it  isnecessary  to  remember 
that  paregoric  elixir,  both  the  English  and 
Scotch,  contain  opium  as  one  of  their  chief  in- 
gredients. Children  are  peculiarly  susceptible 
to  the  influence  of  opiates.  “ It  is  said  on  good 
authority  that  15,000  children  are  killed  every 
year  by  soothing  syrups  and  other  similar  pre- 
parations” (Murrell).  The  chief  of  these  are 
Dalby’s  carminative,  which  is  said  to  contain 
about  4 drops  of  laudanum  in  each  tea-spoonful, 
and  40  drops  have  proved  fatal  to  a child; 
Godfrey’s  cordial,  which  contains  ^ grain 
opium  to  each  ounce,  and  against  which  fifty- 
six  deaths  in  five  years  were  recorded,  the  fatal 
dose  for  an  infant  being  set  down  as  one  tea- 
spoonful; “Mother’s  Friend,”  eight  or  ten 
drops  of  which  may  be  fatal;  and  Mrs.  Wins- 
low’s soothing  syrup,  which  contains  morphia 
with  essence  of  anise  atid  syrup  of  balsam  of 
tolu.  Black  drop  is  a preparation  of  oj)ium 
with  three  or  four  times  the  strength  of 
laudanum. 

Of  crude  opium  4 grains  have  caused  death, 
and  the  same  result  has  followed  from  2 drachms 

120  droj)s  of  laudanum.  A single  grain  of 
morphia  has  proved  fatal.  These  were  cases  of 
adults,  but  less  than  ^ grain  of  opium  has  killed 
a child,  and  4 drops  of  laudanum  was  the  cause 
of  death  of  a child  nine  months  old,  while  two 
drops  have  proved  fatal  in  an  infant  five  days 
old,  and  a seven  days  old  child  died  from  the 
effects  of  one  drop.  Recovery  from  large  doses. 


under  prompt  and  vigorous  treatment,  has 
often  been  achieved,  and  4 to  6 grains  of  mor- 
phia ought  to  be  recovered  from  in  the  case  of 
an  adult  under  good  treatment. 

Most  cases  of  opium  or  morphia  poisoning 
prove  fatal  in  fi'om  six  to  twelve  houi’s.  A 
I’elapse  and  a fatal  termination  may,  however, 
occur,  after  recovery  seems  to  have  set  in. 

The  heads  of  the  white  poppy,  decoctions  or 
infusions  of  the  seeds,  leaves,  and  capsules — 
poppy-heads,  the  blossoms  and  fruit  of  the  red 
poppy,  and  syrup  of  poppies,  a sweetened 
decoction  of  popj)y-heads,  have  all  proved  fatal 
to  children,  to  whom  they  are  not  infrequently 
given  as  soothing  preparations. 

The  symj)toms  of  opium  or  morphia  poison- 
ing are  giddiness,  drowsiness,  and  tendency  to 
sleep,  coming  on  in  from  half  an  hour  to  an 
hour  after  the  dose  has  been  taken.  At  the 
very  outset  a state  of  excitement  may  arise, 
and  a pleasant  exhilaration.  But  if  the  dose  is 
large  this  may  not  appear  at  all,  or  very  briefly. 
When  the  dose  is  small  this  may  be  the  main 
effect,  and  it  is  accompanied  by  wakefulness, 
and  often  marked  itchiness  of  the  whole  skin. 
Such  a state  is  usually  followed  by  dej)ression, 
a dull  headache,  loss  of  appetite,  and  a dry 
mouth.  With  the  larger  dose  the  stage  of 
sleepiness  is  preceded  by  headache,  a feeling 
of  weight  and  disinclination  for  exertion  in  the 
limbs,  and  lessened  power  of  feeling.  The  face 
is  flushed,  and  may  be  dark  in  colour,  and  as 
the  poison  acts  the  eyes  have  a strained  feeling, 
the  pupils  being  much  contracted.  At  first, 
when  insensibility  occurs,  the  person  can  be 
roused  to  answer  a question,  but  immediately 
drops  off  to  sleep  again,  and  after  a time  it 
is  difiicult  or  impossible  to  wake  him.  As  the 
unconsciousness  deepens,  the  breathing  becomes 
slow  and  noisy,  the  pulse  faster  and  softer,  the 
skin  pale  and  livid,  bathed  at  first  in  warm 
y)erspiration,  but  later  cold  and  clammy.  Bi-eath- 
ing  becomes  slower,  the  intervals  between  each 
breath  being  much  prolonged.  The  pupils  are 
at  this  time  much  contracted  and  motionless. 
Death  arises  from  failure  of  breathing,  the  pulse 
continuing  often  at  a fairly  good  rate  and 
moderately  strong,  even  when  the  breathing 
seems  about  to  stop. 

This  condition  is  distinguished  from  drunken- 
ness by  the  pin-point  pupils,  and  the  smell  of 
opium  is  usual  1}’^  marked  in  the  breath. 

Treatment.— If  the  drug  has  been  taken  by 
the  mouth  (1)  it  is  desirable  to  remove  any 
from  the  stomach  that  may  yet  be  unab- 
sorbed. The  stomach-pump  is  the  proper 
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meaus  for  this,  since  emetics  often  fail,  be- 
cause of  the  soothing  effect  already  pro- 
duced on  the  stomach.  If  any  emetic  be 
given  it  should  be  mustard  (table-spoonful) 
in  warm  water  (a  tumblerful),  or  carbonate 
of  ammonia  (30  grains)  in  water. 

(2)  Give  tincture  of  belladonna  (30  drops)  in 
water,  or  its  active  principle  atropine, 
grain.  The  atropine  will  act  more  quickly 
if  given  by  hypodermic  injection,  and  the 
dose  should  be  repeated  every  twenty  min- 
utes till  signs  of  recovery  show  themselves. 

(3)  Rouse  the  patient  by  every  possible  means, 
shouting  at  him,  pinching  him,  pulling  his 
nose,  by  ammonia  to  the  nostrils,  flapping 
over  bare  arms  and  chest  with  a wet  towel, 
or  by  a douche  of  cold  water  over  his  head. 
Keep  him  walking  about  as  actively  as 
possible. 

(4)  Give  draughts  of  strong  coffee  or  tea. 

(5)  Artificial  respiration  (p.  1011)  may  be 
necessary. 

The  Morphia  Habit.  — Persons  who  have 
found  it  needful  to  take  opium  or  morphia  for 
])rolonged  periods,  for  the  relief  of  pain,  become 
so  habituated  to  the  use  of  the  drug  that  they 
are  able  to  take  ever-increasing  doses,  without 
producing  more  than  pleasurable  slumbers  and 
relief  of  pain.  Very  large  quantities  thus  come 
to  be  used  in  time,  and  when  the  need  for  the 
drug  has  passed  away  the  person  cannot  give 
up  its  use  without  a most  distressing  struggle. 
De  Quincey  took  nine  fluid  ounces  of  laudanum, 
equal  to  333  grains  of  solid  opium,  daily,  and 
other  cases  are  recorded  where  as  much  as 
16  ounces  were  taken  daily  of  laudanum. 
Those  who  take  such  daily  supplies  are  miser- 
able, listles.s,  dull,  and  unable  to  work  until  the 
usual  dose  has  been  taken,  shortly  after  which 
they  become  lively,  bright,  and  full  of  energy 
and  life.  But,  when  the  effects  have  passed  off, 
they  are  left  again  in  a state  of  despondency 
and  wretchedness.  It  requires  time  and  pa- 
tience to  break  off  such  a habit;  and  not  many 
are  found  capable  of  it  if  left  to  themselves. 
A person  should  be  placed  in  charge  of  nurses, 
if  the  habit  is  to  be  rapidly  and  effectually  got 
rid  of,  and  they  must  act  rigidly  on  the  orders 
fdven  to  them,  and  must  be  able  to  resist  the 
commands  and  entreaties  of  the  patient  for  his 
drug.  Complete  deprivation  of  the  drug  at 
once  is  advocated  by  some,  strength  being  kept 
up  by  careful  feeding,  and  stimulants  if  neces- 
sary, other  symptoms  (headache  and  sickness) 
being  relieved  by  cold  applications  and  ice  to 
suck,  and  sleeplessness  by  warm  bath.s,  a single 


dose  only  being  given  if  dangerous  collapse 
threatens.  Another  method,  and  the  one  gene- 
rally adopted,  is  to  diminish  the  doses  by  infini- 
tesimal amounts,  so  that  the  diminution  is  not 
observed  by  the  patient.  Meanwhile  every 
effort  is  made  to  restore  the  shattered  health  of 
the  patient.  One  of  the  most  important  means 
is  by  stimulating  nourishing  foods,  cooked  with 
skill.  Tonics  containing  quinine  and  nux- 
vomica  are  to  be  given,  and  the  bowels  should 
be  kept  regular.  Stimulants  may  be  required. 
If  so,  they  are  to  be  used  with  great  care,  lest 
one  form  of  indulgence  is  got  rid  of,  only  to 
yield  to  another.  For  sleep,  30  grains  of  bro- 
mide of  sodium  in  water  are  given  at  bed-time. 
Massage  and  electricity  will  be  valuable  ad- 
ditions to  treatment;  and  active  occupation  is 
most  desirable.  The  patient,  however,  must 
be  so  constantly  watched  and  supei’vised  that  it 
is  impossible  for  him  to  obtain  a surre])titious 
dose. 

Chloral  Hydrate  poisoning  resembles  that  of 
opium  in  many  particulars.  Deep  sleep  comes 
on  quickly,  with  great  muscular  relaxation. 
The  face  is  livid  and  bloated ; breathing  is 
much  interfered  with,  slow  and  noisy;  pulse  is 
weak  and  quick.  The  temperature  of  the  body 
falls  to  a great  degree.  The  puj)ils  are  con- 
tracted while  the  patient  is  asleep,  but,  if  he'is 
roused,  they  dilate.  Death  occurs  by  failure  of 
the  breathing  or  the  heart.  Such  a result  has 
occurred  from  a dose  of  30  grains,  though  re- 
covery has  taken  place  after  460  grains  had 
been  swallowed. 

The  treatment  is  the  same  as  that  for  opium. 
The  stomach  should  be  emptied  Ity  the  stomach- 
pump  or  an  emetic.  The  heat  of  the  body 
must  be  quickly  restored  by  friction,  hot  bottles, 
hot  blankets;  and  the  patient  must  be  roused 
and  kept  awake.  Hot  coffee  is  given  to  drink. 
The  only  substance  approaching  to  that  of  an 
antidote  to  chloral  hydrate  is  strychnine,  of 
which  5 to  8 drops  might  be  given  by  the  mouth, 
or  15  drops  of  the  tincture  of  mix -vomica. 
Artificial  respiration  may  be  necessary  for  hours 
to  prevent  failure  of  breathing. 

Chlorodyne  Poisoning  is  due  to  the  opium 
contained  in  the  drug,  and  the  treatment  is 
that  of  opium  poisoning. 

Prussic  Acid  or  Hydrocyanic  Acid.— This 
in  its  pure  and  undiluted  state  is  one  of  the 
most  deadly  and  rapid  of  poisons.  A single 
drop  will  cause  death.  The  vapour  of  the 
poison  is  also  destructive  to  life.  Tlie  undiluted 
acid  is  not  obtainable,  but  two  preparations  are 
in  use,  the  dilute  acid  of  the  British  Pharma- 


Poisoning.  ] 


BELLADONNA  POISONING. 


1027 


copeia,  which  contains  2 per  cent  of  the  un- 
diluted acid,  and  the  dilute  acid  of  Scheele, 
which  contains  4 per  cent.  Twenty  - live 
drops  of  the  latter  solution  would,  therefore, 
be  the  smallest  fatal  dose.  Eecovery,  however, 
has  taken  place,  under  treatment,  from  2i  times 
this  quantity.  The  drug  acts  with  great  rapidity, 
in  its  concentrated  form  practically  instantane- 
ously. Large  doses  of  tlie  Scheele’s  acid — 3 or 
4 drachms — would  begin  to  act  within  10  or  15 
seconds,  and  1 drachm — 60  drops — witliin  a 
minute.  The  symptoms,  in  cases  where  a fatal 
dose  has  been  taken,  are  rarely  delayed  beyoiul 
1 or  2 minutes,  and  death  occurs  within  5 or 
10  minutes. 

Symptoms. — When  the  dose  is  not  so  great 
as  to  cause  death  instantaneously,  the  symp- 
toms are  giddiness,  mental  confusion,  difficult 
breathing,  and  slow  irregular  pulse.  Insensi- 
bility then  comes  on,  the  pupils  are  widely 
dilated,  the  eyes  ojjen,  fixed  and  glistening. 
Breathing  is  gasping,  the  effort  to  breathe  out 
being  prolonged.  The  face  is  livid,  the  skin  cold 
and  clammy,  and  violent  convulsions  may  occur. 
Thei’e  is  often  vomiting  and  involuntary  empty- 
ing of  the  bowels  and  bladder.  The  jaws  are 
firmly  closed  and  the  hands  clenched. 

Noyau  (p.  668)  contains  prussic  acid;  Cherry 
Laurel  Water  and  Oil  owe  their  odour  and 
active  principle  to  prussic  acid,  of  which  the 
former  contains  ^ per  cent  of  the  undiluted 
acid,  and  the  latter  about  3 per  cent.  The 
kernels  of  peaches,  apricots,  almonds,  &c.,  contain 
the  acid,  and  deaths  have  occurred  from  eating 
them  (p.  580). 

Cyanide  of  Potassium,  a compound  of  prussic 
acid  and  potash,  is  much  used  in  pliotography 
and  electro-plating,  and  has  proved  fatal  with 
symptoms  of  prussic  acid  poisoning. 

T reatment  must  be  very  quick  and  energetic. 

(1)  Use  the  stomach-pump  or  secure  vomiting 
by  mustard  (1  table-spoonful)  in  warm 
water,  sulphate  of  zinc  (20  grains),  or  ipe- 
cacuanha wine  (two  table-spoonfuls). 

(2)  Give  stimulants  instantly  and  freely, 
ammonia  (15  drops)  in  water,  brandy  or 
whisky  in  water,  and  let  ammonia  be  in- 
haled from  a handkerchief,  or  use  smelling- 
salts. 

(3)  Dash  cold  and  hot  water  alternately  over 
the  head  and  chest  of  the  person  to  stimu- 
late the  breath  in  Of. 

(4)  Eesort  to  artificial  respiration  and  main- 
tain it  steadily. 

(5)  Atropine  has  been  urged  as  an  antidote, 
g\j  grain  injected  under  the  skin  to  be  pre- 


ferred, or  15  drops  tincture  of  belladonna 
by  the  mouth. 

Alongside  of  prussic  acid  must  go  the 
Essential  Oil  of  Bitter  Almonds,  which  is  from 
five  to  eight  times  as  strong  as  the  British 
Pharmacopeia  dilute  acid,  and  17  droj)S  of 
which  have  jn-oved  fatal,  and  the  Spirits  of 
Almonds,  used  for  almond  flavouring,  which  is 
about  the  same  strength  as  the  dilute  pharma- 
copeia acid. 

Aconite  (Aco7iitum  Xapellus,  Plate  XIII., 
Wolf’s-bane  or  Blue  Eocketor  Monkshood).- — All 
parts  of  the  j>lant  are  poisonous.  The  root  has 
been  taken  in  mistake  for  horse-radish;  eating 
the  fresh  leaves  has  been  the  cause  of  children’s 
death ; for  the  plant  grows  wild  everywhere. 
Medicinal  preparations  (see  p.  834)  have  oc- 
casioned many  deaths.  The  active  agent  is  an 
alkaloid  — aconitia.  It  is  used  in  medicine 
chiefly  in  the  preparation  of  an  ointment  for 
neuralgia,  and  it  is  the  chief  constituent  in 
Neural ine,  an  application  for  neuralgia.  Sixty 
drops  of  the  tincture  have  proved  fatal,  though 
recovery  has  occurred  after  larger  doses. 

The  symptoms  are  tingling  of  mouth,  lips, 
and  tongue,  and  a feeling  of  warmth  at  the  pit 
of  the  stomach.  Tingling  extends  to  the  whole 
body,  followed  by  numbness  and  diminished 
sensibility  of  the  skin.  A feeling  of  faintness 
comes  on;  there  is  sickness  and  often  vomiting. 
The  heart’s  beats  become  weak  and  lessened  in 
number;  the  breathing  is  shallow  and  in- 
frequent ; and  deafness  and  dimness  of  sight 
arise.  Convulsions  may  occur;  death  is  due  to 
prostration;  but  there  is  no  disturbance  of  the 
intelligence,  and  the  ])upils  are  dilated. 

Treatment. — (1)  Use  stomach-pump  or  eme- 
tic. 

(2)  To  antagonize  the  poison  give  4 drops 
solution  of  atropine  by  the  mouth,  or  20 
drops  tincture  of  belladonna.  If  the  pulse 
improves  give  a second  dose  in  half  an 
hour,  or  give  20  drops  tincture  of  digitalis, 
followed  in  two  hours  by  a similar  dose,  if 
the  pulse  has  improved  with  the  first. 

(3)  Stimulants  to  be  given  freely,  and  the 
warmth  of  the  body  to  be  maintained. 

The  person  should  be  kej>t  strictly  lying  flat. 
Atropia  and  Belladonna  Poisoning. — 
Belladonna,  Deadly  Nightshade,  or  Dwale 
grows  wild,  and  produces  beriies  of  a dark 
shiny  colour,  about  the  size  of  a cherry,  marked 
with  a deep  central  furrow  (Plate  X.).  These 
berries  have  been  eaten  by  children,  and  have 
even  been  cooked  in  a pie.  The  effects  pro- 
duced by  any  of  the  medicinal  preparations,  or 
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by  using  parts  of  the  plant,  are  due  to  the 
active  principle  atropia.  Eecovery  has  taken 
place  in  the  case  of  a child  who  had  eaten  fifty 
berries;  death  has  been  causeil  by  a drachm  of 
the  liniment  of  belladonna,  though  recovery  has 
taken  place  after  much  larger  doses.  The 
symptoms  are  heat  and  dryness  of  the  throat 
and  mouth,  great  thirst,  absence  of  saliva,  and 
ditHculty  in  swallowing.  The  face  is  flushed 
a bright  scarlet,  the  eyes  are  bright  and  spark- 
ling, and  the  pupils  widely  dilated  and  insensible 
to  light,  while  vision  is  blurred.  The  patient  is 
excited  and  delirious;  there  is  loss  of  muscular 
power.  The  skin  is  diy,  and  there  is  sometimes 
a nish  like  that  of  scarlet  fever;  and  there  is 
inability  to  pass  water,  though  a frequent  desire 
to  do  so.  Drowsiness  comes  on;  the  breathino- 
is  hurried,  and  the  pulse  feeble.  Convulsions 
occur,  stupor,  and  death. 

Treatment. — (1)  Empty  the  stomach  by  sto- 
mach-j)ump,  or  by  emetic  of  mustard,  sul- 
phate of  zinc,  or  ipecacuanha. 

(2)  Administer  as  an  antidote  extract  of  phy- 
sostigmine,  the  Calabar  bean,  of  which  | 
grain  in  pill  may  be  given  every  half-hour 
for  several  doses. 

(3)  Stimulants,  whisky,  brandy,  hot  coffee, 
are  to  be  given  freely,  and  the  patient  is  to 
be  kept  warm.- 

(4)  Ai-tificial  respiration  may  be  necessary. 

The  prospects  of  recovery  are  always  hopeful. 

Calabar  Bean  (see  p.  902)  in  poisonous  doses 

causes  loss  of  power  in  the  legs,  })rostration, 
contracted  pupils,  and  death  from  failure  of 
breathing. 

Treatment. — (1)  Empty  the  stomach  by  the 
pump  or  an  emetic. 

(2)  Give  as  an  antidote,  15  drops  of  tincture 
of  belladonna  in  water,  and  repeat  the  dose 
every  quarter  of  an  hour  for  four  doses,  or 
until  the  pulse  is  improved  and  the  pujnls 
dilated. 

(3)  Give  stimulants  freely;  and  maintain 
breathing  if  necessary  by  artificial  respira- 
tion (p.  1011). 

Cannabis  Indica  (Indian  Hemp)  produces  a 
species  of  intoxication  like  opium.  Later  a feel- 
ing of  weight  in  the  legs  and  intense  depression 
come  on,  and  subsecpiently  sleej)  and  stupor. 
Treat  as  for  oj)iurn  poisoning  (p.  1025). 

Poisoning  by  Henbane  or  Hyoscyamus 
is  attended  by  symptoms  similar  to  those  which 
follow  poi.soning  by  belladonna,  to  which  the 
reader  should  refer  (p.  1027).  The  root  of  the 
plant  has  been  eaten  in  mistake  for  parsneps. 
Poisoning  by  Datura  Stramonium  (Thorn- 


apple — Devil’sAp])le — Jamestown  Weed). — The 
leaves  of  this  plant  (see  Plate  XII.)  have  been 
mistaken  for  senna  leaves,  and  a deadly  infusion 
made;  children  have  died  of  eating  the  seeds. 

The  sym])toms  resemble  those  of  belladonna 
poisoning,  flushed  face,  fixed  dilated  ])upil,  in- 
distinct vision,  delirium,  convulsions,  ])aralysis, 
and  death.  One  hundred  seeds  killed  a two- 
year-old  child.  Treatment  is  the  same  as  for 
belladonna  poisoning. 

Nux-vomica  and  Strychnine.— The  pow- 
dered nux-vomica  seeds  and  their  active  prin- 
cijde  strychnine  are  used  in  the  manufacture  of 
vermin  killers,  such  as  Butler’s,  Battle’s  and 
Gibson’s,  and  thus  accidents  arise.  Thirty 
grains  of  powdered  nux-vomica  have  proved 
fatal,  so  also  have  tlii’ee  grains  of  extract,  while 
of  strychnine  a half  grain  to  two  grains  is  the 
fatal  dose  for  an  adult,  but  a child  between  two 
and  three  years  of  age  was  killed  by  a sixteenth 
part  of  a grain.  In  fatal  cases  death  generallv 
occurs  within  two  hours.  In  one  case  death 
occurred  in  twenty  minutes  after  the  ])oison  was 
taken. 

Symptoms. — All  i)re2)arations  of  nux-vomica 
and  strychnine  have  an  intensely  and  persist- 
ently bitter  taste,  and  if  the  drug  has  been  taken 
by  accident,  this  bitterness  will  certainly  strike 
the  person.  The  symjffoms  begin  within  fifteen 
or  twenty  minutes  of  taking  the  drug.  There  is  a 
sense  of  impending  suffocation,  restle.ssness  and 
excitement,  a preternatural  acuteness  of  sight, 
hearing,  and  taste,  twitchings  or  jerkings  of  the 
head  and  whole  body,  and  then,  in  an  instant, 
the  whole  body  is  seized  with  a violent  con- 
vulsion. Every  muscle  is  fixed  and  rigid,  head 
thrown  back,  chest  fixed,  cornei’s  of  mouth 
drawn  down,  and  by  the  rigidity  and  contrac- 
tion of  muscles  the  whole  body  becomes  arched 
backwards,  in  which  case  it  rests  on  the  back 
of  the  head  and  soles  of  the  feet,  like  a bow,  a 
position  called  opisthotonus.  At  this  time, 
owing  to  the  rigidity  of  the  chest,  breathing  is 
arrested,  and  the  face  becomes  bloated  and  dark ; 
the  eyes  are  prominent  and  the  pupils  dilated, 
but  consciousness  is  not  lost.  In  half  a minute 
or  a little  more  the  muscles  relax  conq)letely, 
and  the  patient  lies  exhausted  and  bathed  in 
persj)iration,  the  breathing  becoming  regular, 
and  the  lividity  passing  off.  But  soon  another 
spasm,  perhaps  more  violent  than  the  first,  seizes 
the  person,  following  the  same  course,  to  be  suc- 
ceeded also  by  another,  till  death  occtirs  from 
exhaustion  or  suffocation.  The  slightest  thing 
will  determine  a renewal  of  the  spasm,  even  a 
whiff  of  cold  air  upon  the  skin. 
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j reatment. — (1)  Give  au  emetic  of  a table- 
spooijful  of  mustard  in  a tumbler  of  water, 
or  30  grains  of  suljdiate  of  zinc  in  water,  or 
20  grains  ijjecacuanha ; the  stomach-])umj) 
is  not  available  unless  immediately  after  the 
j3oison  has  been  taken,  because  of  the  risk 
of  determining  a convulsion. 

(2)  Give  quantities  of  animal  charcoal  in 
water,  or  30  grains  of  tannic  acid  in  water, 
and  a second  emetic  to  empty  the  stomach. 

(3)  To  lessen  the  spasms  give  30  grains  of 
chloral  hydrate  along  with  60  grains  of 
bromide  of  potassium,  and  every  fifteen  or 
twenty  minutes  give  additional  doses  of  10 
grains  of  chloral  hydrate  with  60  grains 
bromide  of  potassium  so  long  as  the  ten- 
dency to  spasm  exists. 

(4)  Chloroform  or  ether  inhalation  is  useful,  if 
one  is  at  hand  used  to  their  administration. 

(5)  It  is  necessary  to  keej)  the  person  warm 
and  absolutely  quiet,  every  noise  of  shutting 
door  or  sudden  sound  being  liable  to  de- 
termine a convulsion. 

(6)  Artificial  respiration  may  be  needful. 

Papaffin-oil  (Petroleum,  Rock-oil,  Kerosene, 

Mineral  Oil).  — If  such  mineral  oil  has  been 
swallowed,  the  smell  of  the  breath  and  vomited 
matters  will  indicate  it.  Great  prostration  is 
produced,  pain  in  throat  and  stomach,  thirst, 
restlessness,  and  stupor. 

Treatment. — (1)  Use  a stomach-pump,  or  an 
emetic  of  sulphate  of  zinc  or  ipecacuanha 
powder  (20  grains)  in  water. 

(2)  Give  stimulants  freely,  and  keep  the 
patient  warm. 

Poisoning-  by  Vegetable  and  Animal 
Irritants. 

Many  vegetable  substances,  used  in  medicine, 
when  given  in  excessive  doses  produce  symptoms 
of  poisoning  by  intense  indtation  of  the  stomach 
anil  bowels,  vomiting,  purging,  pain  in  the  ab- 
domen, great  ])rostration,  weak  pulse,  moist 
skin,  and  collapse. 

Such  substances  are:  — 

Aloes, 

Castor-oil  Seeds, 

Croton-oil, 

Colocynth, 

Elder  Leaves  and  Flowers, 

Gamboge, 

Hiera-picra,  a compound  of  aloes  with  canella 
bark. 

Podophyllum  (May-apple  or  Mandrake). 

Treatment  should  be  directed 

(1)  To  remove  the  substance  by  emetic  of 
mustard  (table-spoonful)  in  water. 


(2)  to  quiet  the  stomach  and  bowels  by  warm 
bland  drink.s,  white  of  egg  and  water,  milk 
(iced),  gummy  water,  barley-water,  and  by 
the  use  of  warm  jioultices  to  the  abdomen, 

(3)  to  overcome  the  depression  by  brandy  or 
whisky  or  aromatic  spirits  of  ammonia,  ad- 
ministered in  tea-spoonful  doses,  frequently, 
as  seems  necessary. 

(4)  Camphor  may  be  given,  10  drops  of  spirit 
in  milk,  every  ten  minutes,  for  three  or  four 
doses. 

(5)  If  necessary,  to  relieve  pain  and  .stop 
purging,  give  5 to  20  drops  of  laudanum  in 
watei’,  repeated  in  an  hour,  if  needful. 

Arum  maculatum  (Lords  and  Ladies,  Cows 
and  Calves,  the  Parson  in  the  Pulpit,  Wake- 
robin,  Cuckoo-pint). — This  is  a ])oisonous  plant, 
common  in  moist  hedgerows  and  shady  woods  in 
England.  Its  bright-coloured  fruit  (Plate  XII.) 
is  a tein])tation  to  children.  It  produces  severe 
irritation  of  mouth,  stomach  and  bowels,  causing 
swelling  of  the  tongue,  vomiting  and  purging. 
The  pupils  ai-e  dilated;  convulsions  and  insensi- 
bility precede  death. 

Treatment. — (1)  Give  an  emetic — 20  grains 
sulphate  of  zinc  or  20  grains  ipecacuanha 
powder. 

(2)  Follow  this  with  a full  dose  of  castor-oil. 

(3)  Give  a large  cup  of  hot  strong  coffee,  and 
stimulants  as  well. 

(4)  Keep  the  patient  warm  and  relieve  the 
bowel  pain  by  warm  poultices. 

Camphor  (p.  850). — The  chief  symptoms  of 
camphor  poisoning  are  nervous  in  character.  A 
species  of  intoxication  is  produced,  with  giddi- 
ness, faintness,  noises  in  the  ears,  delirium, 
convulsions,  disturbances  of  vision,  prostration. 
The  pulse  is  quick  and  feeble,  and  tlie  breathing 
ditficult;  and  there  may  be  })ain  and  difiiculty 
in  making  water.  A piece  the  size  of  a nut  has 
killed  a child;  but  recovery  has  taken  place  from 
even  nearly  ^ ounce. 

Treatment. — (1)  Use  the  stomach-pump  or 
an  emetic. 

(2)  Give  stimulants  freely,  j)referably  by  in- 
jection into  the  bowel,  as  spirits  given  by 
the  mouth  would  dissolve  solid  camphor  in 
the  stomach. 

(3)  Dash  hot  and  cold  water  alternately  over 
the  head  and  chest. 

(4)  Keep  the  patient  warm. 

Cantharides  (Spanish-fly)  cause  great  irri- 
tation of  mouth,  throat,  stomach,  and  bowels. 
There  is  vomiting  and  purging,  blood  being 
vonnted  and  passed.  The  urine  is  bloody;  there 
is  strangury,  fever,  swelling  of  the  salivary 
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glamls,  loss  of  sensibility,  and  convulsions. 
Death  has  taken  place  from  24  grains,  but  re- 


covery after  an  ounce. 

Treatment— (1)  Empty  the  stomach  by  a 
pump,  or  give  an  emetic. 

(2)  Follow  with  soothing  drinks,  gummy  or 
barley  water,  white  of  egg  in  water,  iced 
milk,  &c. 

(3)  Apply  hot  poultices  to  the  belly,  and  give 
30  drops  of  laudanum  to  relieve  pain. 

Coeculus  Indicus  is  the  berry  of  Anamirta 
Cocculus,  a climbing  East  Indian  shrub.  The 
seed,  which  contains  the  jjoisonous  ingredient, 
an  active  principle  called  picrotoxine,  is  in- 
closed in  a dark  brown  husk,  which  contains  no 
poison.  If  the  whole  berry  is  swallowed,  less 
I’isk  of  poisoning  occurs  from  the  hard  husk 
preventing  digestion  of  the  kernel.  The  seeds 
are  fraudulently  added  to  beer  to  increase  its 
intoxicating  property,  and  the  powder  is  used 
in  rneilicine  as  an  ointment  for  vermin  and  skin 
diseases. 

Symptoms  are  sickness,  vomiting,  muscular 
w'eakness,  intoxication  and  stupor,  sometimes 
convulsions. 

Treatment. — (1)  Use  stomach-})ump  or  an 
emetic. 

(2)  Give  charcoal  in  water  and  again  excite 
vomiting. 

(3)  Give  20  grains  chloral  hydrate  in  water, 
to  be  followed  if  necessary  in  fifteen  min- 
utes by  a second  dose  of  10  grains.  Bro- 
mide of  potassium  in  60-grain  doses  may 
also  be  given. 

Digitalis  Poisoning  is  not  common,  though 
accidents  arise  from  the  use  of  the  medi- 
cinal preparations.  The  symjjtoms  are  sick- 
ness with  vomiting  of  greenish  material, 
purging  with  pain  in  the  abdomen,  small  ir- 
regular slow  pulse,  and  faintness  if  the  patient 
attempts  to  sit  up.  The  symptoms  increase  in 
severity  with  larger  doses,  pupils  being  dilated 
and  fixed,  the  skin  pale  and  covered  with  a 
cold  sweat,  urine  is  supjjressed,  and  stupor 
precedes  death. 

T reatment. — (1)  U.se  stomach-pumporemetic 
of  mustard,  zinc  sulphate,  or  ipecacuanha. 

(2)  Give  as  an  antidote  6 drops  of  tincture  of 
aconite,  and  repeat  it  in  half  an  hour  if  the 
heart’s  action  has  im})i  oved. 

(3)  Give  stimulants  freely,  whisky,  brandy, 
aromatic  spirit  of  ammonia,  ether,  hot 
coffee,  and  if  they  are  not  retained  on  the 
stomach  inject  them  into  the  bowel. 

(4)  The  ])erson  must  maintain  the  lying 
position  for  some  time  after  the  danger  is 
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over.  Any  attempt  to  sit  up  would  be 
attended  by  danger  of  fainting. 

Hellebore. — There  are  two  varieties  of  helle- 
boi-e,  the  White  or  V&ratrum  album,  and  the 
Green  or  Veratrum  viride,  or  American  Helle- 
bore, called  also  Swamp  Hellebore  and  Indian 
Poke.  All  contain  an  active  principle — vera- 
— to  which  the  poisonous  action  is  due. 
From  Sabadilla  or  Cevadilla,  the  dried  fruit 
of  a Mexican  [)lant,  Asagrcea  officmalis,  this 
veratria  is  usually  obtained. 

The  symptoms  are  those  of  irritation  of  the 
digestive  canal,  parched  mouth,  burning  sensa- 
tion in  gullet,  thirst,  retching,  .vomiting,  painful 
purging.  There  are  also  symj)toms  of  nervous 
origin,  headache,  faintness,  palpitation,  a feeling 
of  anxiety,  pupils  generally  dilated,  weak  slow 
pulse,  laboured  breathing,  and  perhaps  convul- 
sions. 

T reatment. — (l)Use  stomach-j)ump  or  emetic. 

(2)  Give  stimulants  freely,  alcoholic  stimu- 
lants and  hot  strong  coffee. 

(3)  Maintain  the  warmth  of  the  pei-son’s  body 
and  keep  him  lying  quite  fiat. 

Hemlock  Poisoning.— Several  plants  may 
be  included  in  this  paragra])h.  There  is  the 
Greater,  Common  or  Spotted  Hendock,  the 
Water  Hemlock  {Cicuta  virosa),  Fool’s  Parsley 
{JEthiisa  Cynapium,  Plate  XI.),  Hemlock  Water 
Dropvvort  {(Enanthe  crocatui).  Their  leaves 
have  been  eaten  in  mistake  for  parsley,  and  the 
roots  of  the  last-named  for  ])arsnep.  A whistle 
made  of  the  twigs  of  the  common  hemlock  has 
been  the  cause  of  death. 

The  symptoms  begin  with  excessive  weakness 
of  the  legs,  which  causes  a staiioerin<r  frait: 
and  the  weakness  extends  until  it  involves 
the  whole  body.  There  are  sickness  and  a 
burning  pain  in  mouth  and  throat.  The  u])per 
eyelids  lose  their  power  and  droop  over  the 
eyeballs,  so  that,  on  acount  of  the  muscular 
weakness  and  this  combined,  the  ])atient  lies 
quiet  with  eyes  closed.  The  jmpiLs  a,i-e  fixed 
and  dilated.  The  muscular  weakness,  <roino'  on 
to  ])aralysis,  gradually  extends  u])wards  till  the 
heart  and  breathing  become  affected,  and  there 
is  inability  to  swallow.  Death  arises  from 
failure  of  breathing. 

Treatment. —(1)  Use  the  stomach-pumji,  or 
an  emetic  of  20  grains  sulphate  of  zinc,  or 
the  .same  quantity  of  ij)ecacuanha  powder. 

(2)  Give  large  quantities  of  strong  tea  or 
coffee,  decoctions  of  oak  bai'k,  tannic  or 
gallic  acid  in  10-grain  doses,  to  precipitate 
the  active  principle  of  the  drug  in  the 
stomach  and  prevent  its  absorption. 
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(3)  Give  stimulants  of  brandy,  ether,  am-  1 
monia;  and  keep  the  ])erson  warm  by  fric- 
tion, hot  blankets,  &c. 

(4)  Artificial  respiration  should  be  resorted  to 
to  maintain  the  breathing,  and  10  dro])s  of 
tincture  of  belladonna  may  be  given  to 
stimulate  the  breathing. 

Laburnum  bark,  leaves,  pods,  flowers,  and 
seeds  are  all  poisonous,  owing  to  the  presence 
of  an  activ^e  principle  cytisine.  Numerous  cases 
of  poisoning  in  children  from  eating  the  pods 
and  seeds  have  occurred. 

Symptoms  are  those  of  stomach  and  bowel 
irritation,  accompanied  by  nervous  symptoms. 
They  are  sickness,  vomiting,  and  purging,  pain 
in  the  belly,  straining  at  stool,  pallor  and  ex- 
haustion, great  restlessness,  slow  feeble  pulse, 
drowsiness,  insensibility,  and  muscular  twitch- 
iugs. 

Treatment.— (1)  Use  stomach-pump,  or  mus- 
tard and  water  emetic,  or  ipecacuanha  wine, 
an  ounce  in  water. 

(2)  Give  hot  coffee  and  stimulants  of  whisky, 
brandy,  or  ammonia. 

(3)  Use  a douche  of  hot  and  then  cold  water 
to  the  head  and  chest. 

Lobelia  Inflata  (Indian  Tobacco). — Many 
deaths  are  attributed  to  the  administration  of 
the  leaves  of  this  plant  by  so-called  “medical 
herbalists.”  Sixty  grains  of  the  powdered 
leaves  are  likely  to  prove  fatal.  It  acts  as  an 
irritant  upon  the  stomach  and  bowels,  producing 
sickness  and  vomiting,  pain  and  purging,  and 
great  depression.  Later,  it  ]H’oduces  nervous 
symptonts,  muscular  tremors,  headache,  giddi- 
ness, insensibility,  and  convulsions. 

Treatment. — (1)  If  vomiting  has  occurred, 
an  emetic  may  be  unnecessary;  if  it  has 
not  occurred,  give  mustard  and  water, 
or  zinc  sulphate  (20  grains),  or  ipecacu- 
anha. 

(2)  Give  strong  tea,  or  tannic  or  gallic  acid 
in  a 30-grain  dose  in  water. 

(3)  Stimulants  are  to  be  freely  given,  and 
warmth  to  be  maintained,  the  })erson  being 
kept  lying. 

(4)  Give  20  drops  tincture  of  nux-vomica  as 
a nerve  stimulant. 

Meadow  Saffron  or  Colehicum  (Autumn 
Ci’ocus)  acts  as  an  irritant  to  the  intestinal 
canal,  acting  also  upon  tlie  nervous  system.  Its 
irritant  jn'operties  are  displayed  by  irritation  of 
the  throat,  thirst,  burning  pain  in  the  stomach, 
])ersistent  vomiting  and  jjurging.  Accompany- 
ing these  symptoms  are  intense  prostration, 
weak  fast  pulse,  much  perspiration,  and  mus- 


cular twitchings.  One  ounce  of  colchicum  wine 
has  tlius  caused  death. 

Treatment. — (1)  Stomach-pump  or  emetic. 

(2)  Strong  tea,  decoction  of  oak  bark,  or  20- 
grain  do.ses  of  tannic  or  gallic  acid. 

(3)  Free  useof  stimulants  and  drinks  soothing 
to  the  instated  membrane  of  the  stomach, 
white  of  egg  di-ink,  gum-water,  barley- 
water,  &c. 

Nightshade,  the  Woody  Nightshade  {Bitter 
Sweet,  or  Solarium  Dulcamara)  with  purple 
flowei’s  and  red  berries.  Black  or  Garden 
Nightshade  {Solaman  Nigrum)  with  white 
flowers  and  black  berries,  and  the  Potato  Apple 
{Solanum  Tuberosum),  are  sometimes  partaken 
of  b}"^  children  because  of  the  attractive  aj)pear- 
ance  of  the  fruit,  and  cause  poisoning.  The 
symptoms  are  those  of  irritation  of  stomach  and 
bowels  described  above,  along  with  symptoms 
of  nerve  disturbance,  stupor,  convulsions,  de- 
lirium, dilated,  pupils.  Treatment  consists  of 
an  emetic  as  ordered  for  lobelia  (see  above),  a 
purgative  of  castoi-oil  to  exj>el  any  material  in 
the  bowel,  and  stimulants. 

Privet  Berries  {Ligustrum  vulgare)  have 
also  been  responsible  for  deaths  in  children. 

Symj)toms  and  treatment  are  similar  to  that 
adopted  in  cases  of  poisoning  from  yew  berries. 

Pulsatilla  (p.  893)  and  Poke  Berries  {Phy- 
tolacca decandra)  belong  to  the  same  type  of 
poisonous  plants  as  privet  berries,  so  far  as  symp 
toms  and  treatment  ai’e  concerned. 

Tobacco  {Nicotiana  Tahacum). — The  poison- 
ous active  principle  of  tobacco  is  nicotine,  which 
when  pure  is  a vei’y  deadly  poison.  Cases  of 
poisoning  have  occurred  from  using  an  infusion 
ortlecoction  of  tobacco  for  worms  or  to  procui-e 
abortion.  The  symptoms  are  sickness,  vomit- 
ing, great  depression,  ami  faintness,  dimness  of 
sight,  weak  pulse,  cold  clammy  skin,  convulsions 
and  stui)or. 

Treatment.— (1)  Use  stomach-pump  or  eme- 
tic of  large  draughts  of  water,  mustard 
(table-spoonful)  in  water,  sulphate  of  zinc 
or  ipecacuanha  powder  (20  grains)  in 
water. 

(2)  Give  strong  tea,  or  20  grains  tannic  or 
gallic  acid. 

(3)  Use  stimulants  freely,  brandy,  aromatic 
sj)irit  of  ammonia,  &c. 

(4)  Keep  the  patient  warm,  lying  flat  in 
bed. 

(5)  Give  20  drops  tincture  of  nux-vomica  in 
water. 

Turpentine,  taken  by  mistake  or  given  for 
worms,  may  produce  poisonous  symptoms  re- 
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sembling  those  of  opium,  namely  intoxication, 
tiien  insensibility  with  contracted  pupils,  weak 
l>ulse,  noisy  breathing,  stupor  and  convulsions. 
The  treatment  would  be  draughts  of  mustaril 
and  water  to  induce  vomiting,  milk,  egg-water, 
barley-water,  gummy  water,  aiul  one  ounce  of 
Epsom  salts  in  water  to  act  as  a purge. 

Virg’inia  Creeper  {American  Ivij,  Ampelopsis 
qui)upiefolia\ — ihe  leaves  of  this  plant,  chewed 
by  children,  have  occasioned  poisoning  with 
symptoms  like  those  produced  by  yew  berries. 
Treatment  is  the  same. 

Yew  Berries  and  Leaves  {Taxus  Baccata) 
are  also  poisonous,  and  deaths  of  children  have 
resulted  from  their  being  eaten.  A tea  of  the 
leaves  is  sometimes  used  to  restore  Jiionthly  ill- 
ness. 

Syniptoms  are  perhaps  vomiting  and  jDurging, 
paleness  of  face,  coldness  of  extremities,  small 
pulse,  dilated  pupils,  insensibility,  and  convul- 
sions. 

Treatment. — (1)  Emetic  of  a table-spoonful 
of  mustard  and  water,  or  20  grains  of  either 
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sulphate  of  zinc  or  ipecacuanha  powder  in 
water,  to  be  followed  by 

(2)  Stimulants  of  brandy,  whisky,  or  aroma- 
tic spirit  of  amrnonia- 

(3)  Maintain  warmth  by  friction,  hot  bottles, 
&c. 

Poisonous  Clothing*,  Wall-papers,  Hair 
Dyes  and  Cosmetics. 

Poisonous  Clothing*  is  considered  on  p.  732. 
Poisonous  Wall-papers.— See  Arsenic,  pp. 
823. 

Poisonous  Hair  Dyes  and  Cosmetics.— 

Hair  dyes  and  enamelling  liquids  for  the  skin 
frequently  contain  lead,  and  are  apt  to  occasion 
sym])toms  of  chronic  lead  poisoning  (p.  1022). 
Lotions  for  the  complexion  are  sometimes  poi- 
sonous because  of  the  presence  of  corrosive  sub- 
limate (p.  1023). 

Poisonous  Food.— See  Unwholesome  Food 
(p.  597),  and  see  pp.  646,  653  for  impurities  in 
waters.  Poisonous  mushrooms  are  considered 
on  p.  583. 


Section  V^i.— AMBULANCE  AND  STRETCHER  DRILL. 

Ambulance : 

Army  Ambulance  Work; 

Ambulance  for  First  Aid  in  Civil  Life. 

Stretchers  and  Stretcher  Squad  Drill : 

Formation  of  Company  for  Stretcher  Drill; 

Formation  of  Stretcher  Squads ; 

Exercising  Squads  with  Stretchers; 

Equipment  of  a Stretcher  Squad. 


Ambulance. 

Army  Ambulance  Work. — In  the  English 
army  ambulance  system  each  division  of  an 
arniy  corps  has  connected  with  it  a Divisional 
Ambulance  Company.  This  consists  of  two 
bearer  companies,  each  of  which  is  composed  of 
1 surgeon-major  in  command,  2 surgeon-cap- 
tains or  surgeon-lieutenants,  1 .sergeant-major, 
6 staff  sergeants  and  sergeants,  6 corporals,  47 
privates,  and  1 bugler,  as  well  as  the  officer  and 
men  of  the  Army  Service  Corps  attached  for 
transport  duties.  As  every  army  corps  num- 
bers 3 divisions,  each  of  which,  as  we  have  said, 
has  2 bearer  companies,  and  as  the  army  corps 
has  besides  a cavalry  brigade,  which  has  1 
bearer  company  (a  half  divisional  ambulance 
company)  attached  to  it,  and  a body  called  the 
Corps  Troops,  of  reserve  artillery  and  engineers, 
which  has  also  1 bearer  company,  each  army 

corps  has  thus  8 bearer  companies  (or  4 divi- 

n 


sional  ambulance  companies).  The  men  of  a 
bearer  company  belong  to  the  Medical  Staff 
Corps,  and  have  no  relation  to  the  regiments, 
battalion.s,  or  brigades  composing  a division. 
They  are  an  integral  part  of  the  Medical  De- 
j)artrnent  of  the  army,  which  is  a completely 
separate  organization.  The  bearer  comjmny  is 
subject  to  its  surgeon-major  in  command,  and 
the  two  bearer  companies  of  a division,  forming 
the  divisional  ambulance  company,  are  under 
the  command  of  the  principal  medical  officer  of 
the  division,  while  the  four  divisional  ambulance 
companies  of  the  army  corps  are  medically  ad- 
ministered by  a surgeon-general  on  the  staff  of 
the  general  in  command  of  tlie  army  corps. 
Each  bearer  company  has  a surgery  wagon,  fitted 
with  baskets  containing  instruments  and  medi- 
cal and  surgical  appliances,  cooking  utensils  and 
medical  comforts  for  the  wounded,  and  carries 
an  operating  table,  and  surgical  dressing  tent, 
for  fitting  up  at  the  dressing  station  ; it  has  also 
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A STRETCHER  SQUAD  MARCHING  WITH  LOADED 

STRETCHER. 


Tins  shows  a stretclier  squad  marcliing  with  a loaded  stretcher,  as 
cescnbed  ou  p.  1041.  The  man  carrying  the  foot  end  of  the  stretcher  is 
No.  1-  Bearer  the  n.an  at  the  head  end  is  No.  3.  No.  4 is  on  the  right 

arm  k tl  f 

arm,  is  the  Sergeant  in  charr>-e. 
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Plate  XVIlIa. 


STRETCHER  SQUAD  MARCHING  WITH  LOADED  STRETCHER 
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water  cax’ts  and  10  ambulance  transixort  wagons, 
as  well  as  pack  transport  including  cacolets  and 
litters,  field  panniers  borne  by  mules,  &c.  Fur- 
ther, each  bearer  company  is  disposed  into  2 
sections,  each  composed  of  4 stretcher  squads, 
each  stretcher  squad  having  a stretcher  and 
4 bearex’s,  2 to  caxTy  the  stretchei’,  and  2 for 
x-elief,  the  latter  two  carx’yixxg  suxgical  havex-- 
sack  and  watex’-bottles,  Thixs  iix  evexy  beax'er 
coxxipany  thex’e  are  8 stretcher  squads  with  8 
stretchers  axxd  32  bearers  uxxder  noxi-commis- 
sioned  odicex’s,  the  i-emainiixg  membex's  of  the 
company  being  ixxtended  for  duty  at  collecting 
and  di'essing  stations. 

When  a division  is  on  the  eve  of  going  ixxto 
actioix,  the  2 beai'er  compaxxies  of  its  divisional 
ambulance  company  form  a dressing  station, 
directly  in  the  rear  of  the  fighting  line,  but  if 
possible  out  of  fix’e.  Hex'e  the  operating  tent  is 
pitched  and  arx’angements  made  for  examining 
and  classifying  wouxxded  and  doing  xxecessaxy 
opex’atioixs  axxd  dressing,  axid  admixxisteringfood, 
&c.,  the  officex'-coxnmandixxg  axxd  one  othex’  medi- 
cal officer  being  in  attendance.  From  the  dress- 
ing station  the  axnbixlance  traixsport  wagoixs  ax’e 
sent  forward  to  a positioxx  as  near  the  fighting 
line  as  po.ssible,  where  a collecting  station  is 
formed.  Here  the  wagons  are  drawn  up,  axxd 
fxom  this  station  the  stx^etcher  squads  are  sent 
foxwaxd,  undex’  one  of  tlie  medical  oflxcex's,  oix 
to  the  battle-field  itself.  A stretcher  squad  is 
xeady  to  do  axxy  absolutely  necessary  dx'essiixg, 
to  stop  bleeding,  &c.,  to  give  water  or  stimulant, 
and,  as  quickly  as  nxay  be,  places  the  wounded 
soldier  oix  a sti-etchex’,  or  otherwise  assists  him 
to  the  collecting  station.  At  the  collecting 
station  the  sti-etcher  .squads  wait  only  long 
enough  to  transfer  the  wounded  to  the  ambu- 
lance wagon,  and  return  to  the  battle-field, 
never  going  in  rear  of  tlie  collecting  station! 
The  wagons  tliexx  traixsport  the  wounded  to 
the  dressing  station  axxd  again  return  to  the 
collecting  station.  Such  are  the  axTangements 
for  giving  immediate  succour  to  the  wounded. 

Besides  these  ari-angenxents  there  are  others. 
Further  xn  rear  of  the  division,  out  of  reach  of 
the  action,  are  the  field -hospitals  of  the  division, 
to  which  the  wounded  are  taken  from  the 
dressing  stations.  Of  these  there  are  fourteen 
to  each  army  corps,  each  fitted  to  receive  100 
wounded.  Here  the  slightly  wounded  may  re- 
inaxn  till  they  are  able  to  go  to  the  front  axxd 
rejoin  their  regiment.  These  field  hospitals  move 
with  the  army,  two  or  so  miles  in  its  rear,  but 
still  behind  them,  and  planted  in  the  line  of 
communications  between  the  army  and  its  base 


ax'e  stationary  hos[)ital.s,  each  capable  of  treat- 
ing 200  wounded,  while  at  the  base  itself  thex'e 
are  genex-al  hospitals,  capable  of  accommodating 
500  each.  Finally,  between  the  base  hosj)ital 
and  the  permanent  military  ho.s])itals  at  home 
axe  the  hospital  ships.  All  these  ari'angenients, 
it  will  be  noted,  are  under  the  control  of  the 
Medical  Department  of  the  army,  the  head  of 
which  is  the  Director-general  of  the  Medical 
Staff;  axxd,  as  already  .said,  the  membexs  of  the 
Medical  Staff  Cox'ps  hav'e  no  connectioxx  with 
the  xegimexxts  or  brigades.  But  each  x'eginxent 
ox  battex’y  or  brigade  has  its  xxxedical  officer, 
who  goes  with  his  regiment,  and  has  a cex-tain 
amount  of  dx’ugs  axid  dressing  materials  with 
him,  suffxciexxt  to  xxxeet  ordinary  cases  xiot  requix’- 
ing  prolonged  treatment.  He  has,  to  assist  hixu, 
txained  beax’ex's,  with  stx'etchex’s  and  surgical 
havex’sacks,  obtaixxed  from  the  reginxexxt  to  the 
number  of  two  soldiers  per  company.  They 
forxii  the  Eeginxexxtal  Ambulance  Bearers,  have 
nothing  to  do  with  the  organization  of  the 
Medical  Staff  Cox'ps,  and  follow  the  x’egiment 
wherever  it  goes.  In  action  they  move  about 
the  battle-field,  always  in  touch  with  their  own 
cox’ps  or  regiment,  giving  succour,  and  carx-ying 
wounded  to  the  x'ear,  where  they  hand  them  ' 
over  to  the  men  of  the  Medical  Staff  Corjxs. 

In  the  volunteer  army,  until  quite  lecently, 
theie  was  almost  no  ambulaxice  ox’ganization. 
Each  regiment  had  one  or  xixox’e  medical  oftxcex’s, 
but  thex’e  was  xxo  bearer  company,  not  even 
a stretcher  squad.  Eecently  this  had  been 
xemedied  to  this  extent,  that  nxost  x’egiments 
have  now  an  axnbixlance  company  of  one  or 
xnore  stretcher  squads  with  traiixed  bearers. 
Behind  the  regiments,  the  deficiency  was  still 
greater.  Now  a Volunteer  Medical  Staff  Corps 
is  beixxg  raised  in  England  and  Scotland,  but  a 
regular  organ izatioxx  of  a beax’er  company  under 
a principal  medical  officer  for  each  regimental 
district  is  not  yet  within  reach  of  realization. 

Ambulance  for  First  Aid  in  Civil  Life. 

— In  civil  life  accidents  are  frequent — on  the 
street,  on  the  x’ailway,  in  the  workshoj),  ixx  the 
mine,  at  the  dock  ; and  much  suffering  axxd  eveix 
loss  of  life  ax’e  occasioned  by  the  ignox’ance  of 
those  about  the  injured  man,  their  inability  to 
recognize  what  aid  nxay  be  tenijxorarily  useful, 
and  their  awkwardness  even  in  tiansporting 
him  to  some  place  where  help  nxay  be  obtained. 

In  1878  the  St.  John’s  Ambulance  Association 
was  founded  ixx  England  to  meet  these  condi- 
tions. Its  objects  were,  by  means  of  classes,  open 
at  little  or  no  fee  to  the  public,  to  teach  the 
people  how  to  render  intelligently  first  aid  to 
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injured  persons  pending  the  arrival  of  skilled 
medical  assistance,  and  to  place  stretchers,  am- 
bulance wagons,  and  other  appliances  in  suitable 
places  for  the  ready  anti  safe  transport  of  injured 
persons  to  hospital.  In  1882  the  St.  Andrew’s 
Ambulance  Association  was  founded  in  Scot- 
land with  similar  objects.  The  centre  of  the 
former  association  is  in  London,  of  the  latter  in 
Glasgow,  but  they  have  branches  all  over  the 
kingdom,  and  everywhere  local  committees  can 
be  got  up  and  arrangements  made  for  lectures 
on  “ First  Aid  ”.  As  a result  of  the  work  of 
these  organizations  very  many  persons  of  both 
sexes  have  received  a training  in  “First  Aid”, 
so  that  were  a person  seriously  injured  in  a busy 
thoroughfare,  it  is  almost  certain  someone  woidd 
be  found  in  the  neighbourhood  who  knew  at  any 
rate  how  to  prevent  further  injury  being  done 
by  kindly  but  uninstructed  Samaritans.  Many 
of  the  police  of  the  larger  towns  have  passed 
through  ambulance  classes,  and  in  large  public 
works,  collieries,  and  so  on,  w'orkmen  have  been 
trained  to  form  an  ambulance  corps,  while  simi- 
lar bodies  exist  in  connection  with  the  leading 
railways,  composed  of  railway  servants.  In 
many  industrial  centres  wagons  are  now  placed, 
so  that  seriously  injured  persons  can  be  safely  | 
carried  to  hospital.  In  America,  in  New  York,  ' 
Boston,  and  Chicago,  civil  ambulance  arrange- 
ments are  very  complete.  In  New  York  the 
municipal  district  hospitals  have  regular  wagons 
and  a staff  of  sui’geons  and  attendants  always 
ready.  The  hospitals  are  in  telephonic  com- 
munication with  the  })olice  stations  and  the 
leading  thoroughfares,  and  within  a few  minutes 
of  an  accident  a completely  equi})ped  wagon 
with  a trained  attendant  can  be  on  the  spot. 

The  St.  John’s  Ambulance  Association,  it  may 
be  mentioned,  was  formed  in  connection  with 
the  Knights  of  the  Order  of  St.  John  of  .Teru- 
salern,  one  of  the  knightly  orders  of  crusader 
days,  founded  to  relieve  the  sufferings  of  the 
pilgrims  to  the  Holy  Land  and  crusaders.  Then 
the  lied  Cross  Societies,  which  sprang  from  the 
conference  at  Geneva,  on  bth  lebruary,  1863, 
called  to  consider  the  subject  of  the  treatment 
of  wounded  in  war,  exist  in  every  European 
country.  They  are  civil  societies  wliich  send 
help  to  the  field  of  war  wherever  it  be,  and 
whose  flag  with  the  red  cross  is  recognized  as 
protecting  from  molestation  by  either  army. 

Stretchersarecontrivanceson  which  wounded 
and  helpless  persons  can  be  trans[jorted  easily 
and  without  risk  of  injury  from  one  jdace  to 
another.  As  they  are  now  familiar  not  only  to 
the  members  of  an  army  ambulance  corps,  but 


also,  through  the  agency  of  ambulance  classes, 
to  a steadily  increasing  number  of  civilians,  it 
will  be  well  to  note  their  construction.  One  of 
the  earlier  forms  of  stretcher  was  that  devised 
by  Baron  Percy  for  the  French  army.  It  con- 
sisted of  two  parts,  interchangeable.  Each 
bearer  carried  a part,  and  thus  any  two  bearei  s 
could  in  two  or  three  minutes  ])ut  together  a 
stretcher  and  carry  a wounded  man  from  the 
field.  Each  part  consisted  of  a ])ole,  8 feet  long. 
At  one  end  was  fitted  a lance  head,  of  such  a 
shape  and  so  fixed  that  it  could  be  detached  and 
sheathed  in  a scabbard  at  the  beai'er’s  side. 
When  it  was  fixed  on  the  pole  it  provided  the 
bearer  with  a weapon  of  a lance  description, 
and  when  detached  it  could  still  be  employed 
for  attack  or  defence.  The  other  end  of  the 
pole  was  provided  with  a ferule.  Another 
portion  of  each  bearer’s  equipment  was  a j)iece 
of  canvas  of  the  proper  length  for  the  stretcher, 
but  only  half  the  breadth.  Along  one  side  was 
a broad  hem,  into  which  the  pole  could  be 
passed,  along  the  other  side  of  the  canvas  was  a 
row  of  eyelet  holes.  AVhen  each  bearer  had  taken 
off  the  lance-shaped  point  of  his  pole,  and  passed 
the  pole  along  the  hem  of  his  ])iece  of  canvas, 
he  had  half  a stretcher,  and  these  two  halves 
were  laced  together  by  a cord  fastened  to  the 
sacking.  The  stretcher  was  still,  however,  in- 
complete,  for  if  it  were  laid  down  a person  lying 
on  it  would  have  nothingbutthe  sacking  between 
him  and  the  ground.  Besides,  the  weight  of  a 
j)erson’s  body  would  cause  the  two  poles  to  come 
together,  unless  some  rigid  material  extended 
between  the  two  poles  to  keep  them  apaiL 
Accordingly,  each  bearer  carried  over  his  knap- 
sack a broad  })iece  of  wood  long  enough  to 
extend  from  one  pole  to  anothei'.  Near  each 
end  of  this  cross-piece  was  a round  hole  through 
which  one  of  tlie  jtoles  was  passed,  and  each  end 
was  ))rolonged  downwards  a sufficient  length  to 
act  as  a foot,  so  that  when  the  stretcher  had  been 
fitted  with  one  of  these  at  each  end,  the  two 
poles  were  kept  fully  apart,  the  canvas  was  kept 
stretched,  and  when  the  stretcher  was  laid  down 
the  feet  kept  the  canvas  off  the  ground,  and  the 
wounded  man  was  thus  protected  from  wet, 
dam[),  or  cold  ground.  Under  cover,  in  the 
absence  of  other  appliance,  the  stretcher  could 
act  as  a hosj)ital  bed. 

The  present  regulation  stretcher  of  the  Eng- 
lish army  is  known  as  “Surgeon-major  Faris’s 
Stretcher”,  and  is  thus  described  by  Surgeon- 
major  Evatt : “ It  is  most  solidly  built,  and 
consists  of  two  side  poles  of  ash,  brown  canvas 
bottom,  a pillow,  two  self-locking  traverses, 
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which  lock  uuder  the  stretcher  and  keep  it 
open.  There  are  four  wheels  of  lignum  vitie, 
on  which  the  stretcher  rolls  into  the  ambulance 
wagon,  and  which  act  as  legs  when  used  as  a 
camp  bedstead,  a use  to  which  all  army  sti-etchers 
are  liable.  It  weighs  32  ))ounds,  and  costs  at 
the  Royal  Arsenal,  Woolwich,  about  £3.  To 
aid  the  bearers  it  has  two  leather  slings,  one 
at  either  end,  which  the  bearei’s  put  over  their 
neck  like  a milkman’s  yoke,  and  so  relieve  their 
arms  of  part  of  the  weight.”  A strap  fixed  trans- 
versely near  one  end  of  each  sling  keeps  both 
poles  together  when  the  sti’etcher  is  folded  up. 

Besides  the  poles  on  which  the  canvas  is 
stretched,  the  requirements  of  a stretcher, 
which  permit  of  many  varieties  of  form,  are 
the  traverses,, the  cross-pieces,  that  is,  which 
keep  the  poles  apart  when  the  stretchers  are 
prepared  for  use,  and  the  feet.  In  the  English 
pattern  the  traverse  is  in  two  halves,  one  being 
fixed  on  each  hole,  and  they  are  hinged  at  the 
centre,  the  end  of  one  half  overlapping  that  of 
the  other  half  and  hooking  on  to  it  when  the 
traverse  is  sti’aightened.  The  traverses  are 
fixed  near  the  ends  of  the  stretcher,  so  that  the 
bearer’s  hand  passed  under  the  end  of  the  canvas 
readily  grasps  the  traverse,  and  straightens  it, 
thus  separating  the  poles  to  the  utmost,  and 
fixing  them.  The  feet  also  permit  of  many 
varieties  of  form,  some  as  in  the  Faris  pattern 
having  small  wheels  in  a fixed  position,  others 
having  feet  which  fold  up  when  the  traverse 
is  folded,  and  extended  when  the  traverse  is 
straightened.  There  is  yet  needed,  however,  a 
stretcher  for  both  army  work  and  for  accidents 
in  civil  life,  which  besitles  being  strong  enou<Th  I 
to  fulfil  all  the  requirements  of  carriage,  will 
also  be  so  light  that  one  man  can  run  with  it, 
so  arranged  and  made  of  such  material  that  it 
can  be  folded  up  so  as  to  occupy  small  space,  so 
simple  in  construction  that  no  mechanical  know- 
ledge is  required  to  understand  its  parts,  that  it 
is  not  easily  broken  and  not  apt  to  get  out  of 
order. 

\ ari(jus  modifications  hav'e  recently  been 
devised  for  use  in  mines  and  pits,  where  acci- 
dents ai’e  so  numerous,  which  permit  an  injured 
man  to  be  raised  up  the  shaft  in  a comfortable 
position  and  secure  from  slipping. 

Surgeon-major  Evatt  recommends,  and  am- 
bulance associations  all  over  the  country  are 
endeavouring  slowly  but  steadily  to  realize 
it,  “that  stretchers  should  be  kept  in  every 
street  in  our  great  cities,  in  a stretcher  locker 
[painted  red]  of  which  the  police  and  certain 
residents  should  have  keys.  Every  railway- 


station  should  also  have  one,  also  every  guard’s 
van  in  all  jxissenger  trains.  No  public  school, 
factory,  institution,  or  asylum  should  be  with- 
out such  aid  in  carrying  injured  people.  Prob- 
ably many  chemists  would  be  glad  to  keep  such 
stretchei's  in  their  pharmacies,  and  exhibit  a 
notice  to  that  effect  in  their  windows,  if  any 
philanthropic  society  would  provide  the  article.” 

Stretcher  Drill. — Ambulance  classes  for 
giving  to  civilians  training  in  rendering  first 
aid  to  injured  persons  are  now  numerous  all 
over  the  country.  Part  of  the  instruction  they 
invariably  receive  is  in  the  use  of  stretchers, 
and  a modification  of  the  stretcher  drill  as  used 
in  the  army  ambulance  work  is  commonly 
employed.  The  writer’s  experience,  however, 
is  that  a literal  adhesion  to  the  arnn’  drill  is 
not  attended  by  any  difficulty,  a comj)any  of 
boys  even  going  through  the  movements  with 
great  precision  and  accuracy  after  two  or  tliree 
drills,  and  evincing  real  enjoyment  in  the  occu- 
pation. The  author,  theiefore,  thinks  it  will 
be  useful  to  ambulance  societies  and  ambulance 
pupils  to  give  that  drill  in  detail. 

The  most  suitable  number  to  drill  together 
is  sixteen  or  twenty.  That  would  be  a sufficient 
number  for  four  stretcher  squads  with  four 
stretchers.  Of  course  even  only  four  would  be 
sufficient  to  drill  together  Jis  one  squad,  but  it 
is  well  to  drill  two  or  three  squads  together  in 
order  to  excite  a health}^  rivalry,  and  also  to 
inculcate  the  necessity  of  all  working  together, 
not  only  the  members  of  one  squad  working  as 
one  man,  but  all  the  squads  keeping  together  as 
one  man. 

Formation  of  Company  for  Stretcher 
Drill. 

The  instructor  takes  up  his  })osition  op])osite 
the  place  where  he  wishes  the  right-hand  man 
of  the  line  to  stand,  and  gives  the  command 

Company — fall  in. 

Whereu])on  the  men  take  places  in  succession, 
the  man  at  the  right-hand  end  of  the  line  taking 
his  position  directly  facing  the  in.structor,  and 
two  paces  in  front  of  him,  the  remainder  falling 
in  one  after  the  other  in  line  with  the  first  and 
on  his  left.  Each  man  as  he  falls  in  takes  uj>  the 
position  of  attention,  already  fully  described  on 
p.  761,  the  elbows  being  slightly'  turned  out- 
wards. When  all  are  properly  in  line  each  man 
should  be  able  to  feel  his  right  or  left  hand  man 
at  the  elbow,  and  to  see  the  lower  part  only  of  the 
face  of  the  second  man  from  him  on  either  side, 
by  turning  his  eyes  to  one  side  or  other,  but 
his  head  being  kept  unmoved.  The  line  is  now 
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to  be  “ sized  ”,  that  is  to  say,  the  men  will  be 
caused  to  change  their  position  in  the  line,  the 
tallest  man  being  placed  on  the  extreme  right, 
and  the  shortest  at  the  left  end  of  the  line,  the 
remainder  occu])ying  a ])osition  in  the  line  ac- 
cording to  their  size.  This  is  done  by  the  follow- 
ing orders : — 

N umber. 

Upon  this  the  right-hand  man  calls  out  “one”, 
the  second  man  “ two  ”,  and  so  on  down  the  line. 

The  instructor  will  then  form  the  company 
two  deep  in  the  following  manner.  He  will 
first  give  the  order. 

Odd  numbers  one  pace  forward,  even 
numbers  one  pace  step  back — march. 

Whereupon  numbers  1,  3,  5,  7,  &c.,  down  the 
line  step  forward  one  pace,  numbers  2,  4,  6,  8, 
&c.,  down  the  line  step  back  one  pace. 

The  instructor  next  cautious  No.  1 to  stand 
fast,  and  commands 

Ranks,  right  and  left — turn. 

With  the  word  “turn”  the  front  rank  (the  odd 
numbers)  turns  to  the  right,  except  No.  1,  who 
still  keeps  facing  the  front;  the  rear  rank  (the 
even  numbers)  turns  to  the  left.  In  this  posi- 
tion the  front  rank  is  facing  to  the  right,  and 
the  rear  to  the  left. 

The  next  order  is 

Form  corripany;  quick — march. 

At  this  command  No.  3,  the  second  man  of  the 
front  rank,  marches  up  and  places  himself 
behind  No.  1,  and  two  paces  (60  inches)  in  rear. 
The  next  front-rank  man.  No.  5,  marches  up  to 
the  left  side  of  No.  1,  where  he  halts  and  turns 
to  the  front.  The  next  front-rank  man,  that  is 
No.  7,  marches  up  behind  No.  5,  and  is  thus  in 
line  and  on  the  left  of  No.  3.  Meanwhile  the 
remaining  men  of  the  front  rank  are  marching 
up,  and  are  taking  their  position  alternately  in 
the  front  and  rear  ranks, as  already  described  for 
Nos.  3,  5,  and  7,  and  the  rear  rank  is  marching 
down  behind  the  front  rank  to  tail  in  with  and 
follow  up  the  last  man  of  the  front  rank,  and 
to  take  position,  one  to  the  front  and  the  next 
to  the  rear,  as  already  noted. 

In  marching  up,  the  front-rank  men  form 
first  one  to  the  front,  the  next  to  the  rear;  but 
the  rear-rank  men  form  up,  the  first  to  the 
rear,  the  next  to  the  front. 

When  this  movement  is  completed  the  com- 
pany is  standing,  in  the  position  of  attention, 
in  line,  two  deep,  and  the  shortest  men  are  in 
the  centre,  and  the  tallest  on  each  side  of  tliem. 

The  instructor  then  gives  the  order 
Right — dress. 


The  riglit-hand  man  of  the  front  rank  stands 
fast,  and  the  others  glance  towards  the  right, 
without  moving  the  head,  and  shuflle  forwards 
or  backwards  till  each  man  is  so  in  line  that  he 
is  able  to  distinguish  just  the  lower  part  of  the 
face  of  the  second  man  beyond  him. 

It  is  to  be  noted  that  in  stepping  forwaid 
or  back,  the  step  is  begun  with  the  left  foot, 
which  is  carried  forward  or  back  a distance  of 
30  inches,  the  man’s  body  being  kept  all  the 
time  perfectly  erect.  When'  the  left  foot  has 
touched  the  ground,  the  right  is  carried  forward 
or  backward  to  be  in  position  of  attention,  heels 
together,  toes  pointing  outwards,  and  the  feet 
forming  together  an  angle  of  45  degrees. 

Each  set  of  two,  a front-rank  and  a rear- 
rank  man,  forms  a file,  and  8 files  will  thus 
contain  16  men  in  two  lines  of  eight  men 
each. 

In  the  event  of  the  company  consisting  of  an 
odd  number,  the  position  third  from  the  left 
end  of  the  rear  rank  is  left  blank. 

The  company  is  again  numbered  in  files  by 
the  command 

Company — number. 

The  man  on  the  extreme  right  calls  out  “one”, 
the  man  next  to  him  (in  the  front  rank)  “two”, 
and  so  on  down  the  line,  the  rear-rank  men  not 
calling  out  at  all,  since  the  number  of  their 
corresponding  front-rank  men  apply  to  them. 

The  company  having  been  thus  formed  two 
deep  and  duly  sized,  each  man  must  remember 
his  relative  jiosition  in  the  company,  and  when 
at  the  next  exercise  the  company  is  ordei'ed  to 
fall  in,  each  man  must  quickly  and  quietly  take 
his  post,  noting  that  he  is  in  the  proper  attitude 
of  attention  and  accurately  in  line  with  Ids 
neighbour. 

Formation  of  Stretcher  Squads. 

The  company  has  been  drawn  up,  standing  in 
line,  two  deep,  as  already  described,  and  the 
files  have  been  numbei'ed  from  the  right  down 
the  line  to  the  left,  so  that  the  first  or  right- 
hand  file  is  No.  1,  the  second  file  (on  the  left  of 
No.  1)  is  No.  2,  and  so  on.  This  numbering 
must  be  noted  in  ex])lanation  of  what  is  to  fol- 
low, where  we  sliall  have  to  speak  of  the  files 
witl)  odd  numbers  as  “odd  files”  or  “right 
files”,  and  the  files  with  even  numbers  as  even 
files  or  “ left  files ”. 

The  instructor  gives  the  command 

Form  — fours. 

On  tlie  word  “ fours”,  the  left  or  eveii  files,  that 
is  Nos.  2,  4,  6,  8,  «S:c.,  will  step  back  30  inches  to 
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the  rear  with  their  left  feet,  and  immediately  [ 
thereafter  27  iuches  to  the  rmht  with  their  ’ 

o 

right  feet.  The  result  of  this  is  that,  considering  i 
for  the  inoineiit  only  files  1 and  2,  these  two  files  | 
form  together  a squad  four  deep,  in  which  tlie  | 
front  man  is  the  front-rank  man  of  No.  1 file, 
the  second  man  is  the  front-rank  man  of  No.  2 
file,  the  third  man  is  the  rear-rank  man  of  No. 

1 file,  and  the  fourth  man  is  the  rear-rank  man 
of  No.  2 file,  and  the  company  of  8 files  is  now 
standing  in  4 squads,  each  four  deep,  separated 
by  intervals  from  one  another. 

Each  squad  of  four  deep  is  called  a stretcher 
squad,  and  each  member  of  a squad  is  called  a 
bearer-. 

In  the  further  drill  of  a stretcher  squad,  it  is 
necessary  to  give  each  bearer  a number  for  pur- 
poses of  identification.  The  bearers  in  the 
front  rank  ai’e  called  No.  1 bearers,  those  in  the 
second  rank  No.  2 bearers,  those  in  the  third 
No.  4 bearers,  those  in  the  I’ear  rank  No.  3 
bearers.  This  is  intimated  to  the  squads  by 
the  instructor  in  the  followiim  words : — 

O 

Front  Rank.  No.  I Bearers— stand 
at  ease. 

At  the  word  “ease”  the  front  rank  down  the 
line  of  squads  takes  up  the  “stand  at  ease” 
position,  described  on  761.  Then  the  in- 
structor proceeds 

Second  Rank.  No.  2 Bearers — stand 
at  ease. 

Again  on  the  word  “ease”,  the  second  rank 
takes  up  the  proper  position,  so  the  instructor 
proceeds 

Third  Rank.  No.  4 Bearers — stand 
at  ease. 

Fourth  Rank.  No.  3 Bearers— stand 
at  ease. 

All  the  bearers  having  thus  been  shown  what 
their  numbers  are,  the  instructor  brings  the 
squads  to  their  former  position  by  the  com- 
mand 

Company — attention. 

He  may  repeat  this  till  evei-y  one  knows  his 
number  as  a bearer,  and  at  once  respond-s  to  his 
own  numbei’. 

The  next  thing  is  to  number  each  of  these 
squads  in  order  from  the  right.  The  instructor 
orders 

Number — the  squads; 

and  the  front-rank  man  of  the  right-hand 
si|uad  calls  out  “one”,  the  front-rank  man  of 
the  next  squad  calls  out  “two”,  and  so  on. 

n 


Exercising  Squads  with  Stretchers. 

Previous  to  the  drill  being  begun,  the  stretch- 
ers are  laid  in  a heap  on  the  ground.  The 
No.  3 bearers  should  now  be  marched  to  the 
heap,  each  No.  3 taking  a stretcher  for  his 
squad.  This  is  done  by  the  following  com- 
mands : — 

Nos.  3 — right  (or  left)  turn. 

All  the  Nos.  3 turn  as  ordered,  rifjht  or  left 
being  ordered  according  to  the  position  of  the 
heap  of  stretchers.  The  next  order  is 

File  on  stretchers — quick  march. 

On  the  word  “march”,  the  Nos.  3 stej)  off,  one 
behind  the  other,  keeping  step,  the  leading  man 
taking  the  nearest  way  to  the  stretchers.  When 
the  stretchers  ai'e  reached,  the  leading  man 
picks  up  one  and  places  it,  at  the  slope,  on  his 
right  shoulder,  rollers  to  the  front.  He  then 
marches  on  to  give  room  for  the  other  bearers 
to  come  up,  each  in  turn,  and  secure  a stretcher. 
When  he  has  marched  on  sufficiently  far,  the 
instructor  should  give  the  order 

Mark  time  in  front. 

When  the  last  bearer  has  secured  his  stretcher, 
the  instructor  should  order 

About  turn — forward; 

whereupon  the  bearers  should  tui'u  about  and 
march  back,  still  in  file,  but  the  bearer  who 
was  last  now  leading,  till  the  squads  are  reached, 
when  the  bearers  should  march  in,  each  to  his 
proper  place.  The  instructor  then  gives  the 
orders 

Halt.  Front. 

The  instructor  now  gives  the  order 
Lower — stretchers, 

when  the  Nos.  3 take  the  stretchers  from  the 
shoulder  and  lay  them  on  the  ground  on  the 
right  of  the  squad,  j)assing  what,  at  the  slope, 
was  the  lower  end  to  the  fi-ont,  rollers  to  the 
right  of  the  squad.  The  next  command  is 

Stand  to — stretchers; 

whereupon  No.  1 sees  that  his  toes  are  in  line 
with  the  front  end  of  the  poles.  No.  3 that  his 
heels  are  in  line  with  the  rear  end.  No.  2 tliat 
he  is  one  pace  in  rear  of  No.  1,  and  No.  4 one 
pace  in  front  of  No.  3,  all  touching  the  stretcher 
with  the  right  foot. 

The  squads  are  next  to  be  exercised  lifting, 
marching  with,  aiid  lowering  stretchers. 

On  the  command 

Lift — stretchers, 
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Nos.  1 and  3 (the  front  and  rear  men)  stoop 
down  and  take  hold  of  the  handles  of  both  poles 
with  the  light  hand — rollers  away  from  them 
— and  rise  to  attention  together,  holding  the 
stretcher  at  the  foil  extent  of  the  arms. 

In  stooping,  the  men  must  keep  the  knees 
straight;  the  rear  bearer  must  time  his  move- 
ments with  those  of  the  front-rank  man,  and 
the  men  of  succeeding  squads  must  time  their 
movements  with  those  of  No.  1 squad,  so  that 
all  the  squads  act  together  as  one  man. 

On  the  command 

Lower — stretchers. 

Nos.  1 and  3 stoop  down,  place  the  stretcher  on 
the  ground  and  rise  to  attention  together,  again 
all  squads  acting  together,  taking  time  from 
No.  1. 

Marching-  with  Stretchers. 

The  squads  ai’e  now  made  to  lift  stretchers 
and  practise  marching  in  close  order,  the  fol- 
lowing being  the  commands:  — 

O O 

Lilt— stretchers. 

If  several  squads  are  drilling  together,  they  are 
caused  to  dress  up  in  line  with  one  another  and 
at  proper  distance  from  one  another  (27  inches) 
by  the  command 

Right  (or  left) — dress. 

The  No.  1 of  the  flank  squad  named  (right  or 
left)  stands  fast,  the  Nos.  1 of  the  other  squads 
look  to  that  flank  and  move  up  or  back  to  get 
into  line,  the  other  bearers  look  straight  to  their 
front  and  get  accurately  behind  the  bearers  in 
front  and  at  proper  distance.  The  dressing 
being  finished,  the  instructor  gives  the  order 

Eyes — front, 

■when  all  look  straight  to  the  front.  This  being 
done,  the  instructor  calls  out 
The  Company  will  advance.  By  the  right 
(or  left),  quick — march; 

whereupon  the  squads  all  start  off  with  the  left 
foot,  keeping  in  line  with  the  squad  named, 
that  on  the  right  or  left  as  the  instructor  happens 
to  order. 

When  the  company  is  on  the  march,  at  the 
command 

The  Company  will  retire.  About — turn, 

the  bearers  of  each  squad  will  turn  about  to- 
wards the  stretcher,  Nos.  1 and  3 transferring 
it  from  the  riglit  to  the  left  hand  at  the  same 
time.  When  retiring  the  company  is  made  to 
advance  by  the  command 

The  Company  will  advance.  About — turn. 
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The  bearers  turn  towards  the  stretchers  as  in 
retiring. 

The  squads  should  also  be  practised  marching 
in  extended  order,  with  four  paces  interval  be- 
tween each  squad.  The  squads  having  been 
made  to  lift  stretchers,  receive  the  order 

From  the  right  (left,  or  No.  — squad),  to  four 
paces — extend. 

The  squad  named  (right,  or  left,  or  No.  2,  &c.) 
stands  fast,  the  other  squads  turn  to  right  or 
left,  away  from  the  named  squad,  and  step  off 
in  quick  time. 

Suppose  the  order  has  been  “ From  the  right, 
to  four  paces — extend”,  their  the  right-hand 
squad— thatis  No.  1 squad— standsfast, the  other 
S(piads  turn  to  the  left  and  step  off.  As  soon  as 
tlie  squad  next  to  the  right— that  is  No.  2 squad 
— has  taken  four  paces,  it  halts  and  turns  to  the 
front.  The  No.  1 bearer  at  the  moment  of 
halting  taps  with  his  left  hand  the  shoulder  of 
No.  1 bearer  of  the  next  squad — No.  3 squad. 
That  squad  (No.  3)  takes  four  paces  from  the 
moment  their  No.  1 bearer  has  been  taliped, 
and  it  then  halts  and  turns  to  the  front,  their 
No.  1 bearer,  at  the  moment  of  halting,  tapping 
with  his  left  hand  the  shoulder  of  the  bearer  in 
front  of  him,  that  is  No.  1 bearer  of  No.  4 squad. 
So  the  process  would  go  on  though  twenty  squads 
were  drilling  together,  till  the  whole  twenty 
were  extended  in  a line  at  four  paces  interval 
from  one  anotlier. 

If  the  order  has  been  to  extend  from  the  left, 
then  the  left-hand  squad  stands  fast,  and  the 
others  turn  to  the  right  and  step  off,  the  first 
squad  from  the  left  taking  four  paces,  then  halt- 
ing and  turning  to  the  front,  their  No.  1 bearer 
tapping  the  No.  1 bearer  in  front  of  him  at  the 
moment  of  halting,  and  so  on. 

Suppose  four  squads  drilling  together,  and 
the  order  to  be  “ From  No.  3 to  four  j)aces — ex- 
tend ”,  then  No.  3 stands  fast,  the  others  turn 
away  from  No.  3 and  step  off.  'i'liat  is.  Nos.  1 
and  2 squads  turn  to  the  right  and  step  off.  No. 
2 halting  as  soon  as  four  paces  have  been  taken, 
their  No.  1 bearer  tapping,  as  he  halts,  the  No. 
1 bearer  of  the  squad  in  front — No.  1 squad, 
No.  1 continuing  with  other  four  paces  before 
halting  and  turning  to  the  front,  while  No.  4 
squad  turns  to  the  left,  steps  off  for  four  paces, 
and  then  halts  and  fronts. 

If  this  movement  of  extension  is  ordered 
while  the  squads  are  on  the  march,  the  named 
squad  (right  or  left,  &c.)  continues  to  move 
straight  on,  but  with  a short  step  (21  inches), 
the  remaining  squads  make  a half  turn  to  right 
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or  left,  keeping  at  the  full  pace,  and,  when  they 
have  reached  the  proper  distance,  turn  to  the 
front  and  step  short.  When  all  the  squads 
have  reached  the  proper  interval,  the  full  step 
is  resumed  on  the  command 

Squads — forward. 

If  the  squads  have  been  extended,  they  may 
a£raiu  be  broutrht  into  close  order.  The  com- 
mand  is 

On  the  right  (left,  or  No.  — squad) — close. 

If  the  squads  be  halted  at  the  time,  the  named 
squad  stands  fast,  the  others  turn  and  march 
towards  it  at  quick  time,  halting  and  fronting 
wlien  the  proper  position  is  reached — an  inter- 
val of  27  inches  between  each  squad. 

If  the  squads  be  on  the  march,  when  the 
order  is  given,  the  named  squad  marches 
straiglit  on,  stepping  short,  the  other  squads 
make  a half  turn  towards  it  and  close  in  upon 
it  at  quick  time,  each  squad  turning  to  the 
front  and  stepping  short,  when  its  proper  posi- 
tion is  reached.  When  all  the  squads  have 
closed  in,  the  full  step  is  resumed  on  the  order 

Squads — forward. 

To  Prepare  Stretchers  for  Use. 

The  squads  are  brought  into  extended  order 
(4  paces  interval)  as  ah’eady  explained.  The 
command 

Prepare — stretchers 

is  given.  On  the  word  “stretchers”  Nos.  1 and  ! 
3 of  each  squad  turn  to  the  right,  kneel  down  | 
on  the  left  knee,  unbuckle  the  straps,  separate  i 
the  poles,  pass  a hand  under  the  traverse  to 
make  sure  that  it  is  locked.  The  slings  are  then 
taken  and  doubled,  dressed  side  of  the  leather 
out.  The  lo(ip  formed  by  the  doubling  is 
slipped  on  the  near  handle  of  the  stretcher, 
and  the  free  ends  rest  over  the  opposite  handle. 
Both  bearers  then  rise  to  the  former  position. 
Nos.  2 and  4 meanwhile  standing  fast.  The 
rear  bearer  keeps  time  with  the  front  bearer, 
and  those  of  succeeding  squads  with  No.  1 
squad.  The  front  beai’er  of  No.  1 squad  must, 
therefore,  make  certain  the  other  bearers  are 
ready  before  he  rises,  so  that  all  may  rise  to- 
gether. 

On  the  order 

Close — stretchers, 

Nos.  1 and  3 turn  to  the  right,  kneel  on  the 

left  knee,  remove  the  slings  from  the  handles 

and  place  them  on  the  ground,  place  the  hand 

under  the  canvas  and  bend  inwards  the  traverse, 
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raise  the  canvas,  so  that  it  does  not  catch  be- 
tween the  poles,  bring  the  handles  together, 
rise,  lifting  the  stretcher,  face  one  another, 
place  the  handles  between  their  thighs,  rollers 
to  the  riglit  of  the  comjmny,  roll  the  canvas 
tightly  round  the  poles  (towards  the  right  of 
the  company).  Each  takes  a sling,  passes  the 
buckle  end  to  the  other,  threads  the  transverse 
strap  through  the  loop  of  the  otlier  sling  and 
buckles  tightly,  close  to  the  rackets.  Grasping 
both  handles  in  the  right  hand,  back  of  the 
hand  to  the  right,  they  turn  to  the  right  of  the 
company  in  a slightly  stooping  position.  From 
which,  all  being  ready,  they  rise  together  and 
turn  to  the  front,  taking  time  from  the  right. 

To  repeat  this  exercise  the  company  is 
ordered  to  lower  stretchers,  and  the  orders 
“Prepare  stretchers”,  &c.,  are  repeated. 

Lifting  and  Lowering  and  Marching 
with  Prepared  Stretchers. 

The  next  exercise  is  in  lifting  and  lowering 

O o 

jDrepared  stretchers,  and  in  marching  with 
them. 

The  order  to  prepare  stretchers  having  been 
given  and  carried  out  as  described,  the  com- 
mand is  given 

Lift — stretchers. 

On  the  word  “stretchers”  Nos.  1 and  3 stoop 
down,grasp  the  doubled  sling,  at  the  centre,  with 
the  finger  and  thumb  of  right  hand,  remove  it 
from  the  handles  and  stand  up.  Each  then 
takes  a side  pace  to  the  right  over  the  near 
handle,  and  closes  heels.  Each  then  places  the 
sling,  equally  divided,  over  his  shoulder,  with 
the  end  to  which  the  transverse  strap  is  at- 
tached over  the  right  shoulder.  They  stoop, 
slip  the  loops  of  the  sling  over  the  ends  of  the 
pules,  commencing  with  the  left,  and  then 
firmly  grasp  the  ])oles.  After  a short  pause 
they  steadily  raise  the  stretcher  off  the  ground, 
and  stand  up,  holding  the  stretcher  at  the  full 
extent  of  the  arms.  No.  3 must  keep  time 
with  No.  1,  the  stretcher  being  kept  horizontal 
throughout.  Thereafter  No.  2 takes  two  paces 
to  the  front,  and  turns  to  the  right  about,  thus 
facing  No.  1 ; No.  4 turns  to  the  left  about  (at 
the  same  instant  No.  2 turns)  and  faces  No.  3. 
Nos.  2 and  4 then  adjust  the  sling  on  the  neck 
and  shoulders  of  Nos.  1 and  3 respectively, 
so  that  it  lies  accurately  on  the  hollow  of  the 
shoulder  in  front  and  is  well  under  the  collar  of 
the  coat.  No.  2 then  takes  two  paces  to  tlie 
rear,  and  he  and  No.  4 front  together.  In  all 
these  movements  the  bearers  must  act  together, 
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timiiiig  together,  &c.,  the  time  being  given  by 
the  No.  1 squad. 

In  the  early  practice  of  this  e.xercise,  these 
movements  are  timed  by  the  instructor  calling 
out  ‘‘  one  ”,  when  the  bearers  begin  the  move- 
ments. AVhen  they  have  completed  them  as  far 
as  placing  the  sling  on  the  neck,  he  calls  out, 
“ two”,  when  they  stoop  and  adjust  the  slings  on 
the  poles;  and  “ three”,  when  they  should  rise 
together.  But  after  some  practice,  the  bearers 
must  judge  the  times  themselves. 

On  the  ortler 

Lower — stretchers, 

Nos.  1 and  3 lower  the  stretcher  to  the  ground, 
slip  the  loops  off  the  handles,  stand  up,  remove 
the  sling  from  the  shoulders,  double  and  hold 
it  in  right  hand  between  fingers  and  thumb, 
then  resume  the  original  position  at  the  side  of 
the  stretcher  by  taking  a pace  to  the  left  over 
the  handle,  stoop  down,  arrange  the  sling  on 
the  handles  as  already  described,  and  rise  to- 
gether. 

The  stretchers  having  been  prepared  as  de- 
scribed, and  lifted,  the  squads  are  to  be  prac- 
tised marching  with  them. 

On  the  order 

By  the  centre — advance, 

Nos.  1 and  3 step  off  immediately.  No.  1 wdth 
the  left  foot.  No.  3 with  the  right,  so  that  the 
step  is  broken,  and  no  side-to-side  movement 
communicated  to  the  stretcher.  Meanwhile 
No.  4 turns  outwards  (to  the  left),  moves  smartly 
round  the  rear  bearer,  and  up  to  the  centre  of 
the  opposite  side  of  the  stretcher,  while  No.  2 
marks  time  one  pace,  and  is  thus  opposite  the 
centre  of  his  side  of  the  stretcher.  Nos.  2 and 
4 keep  step  with  No.  1. 

It  is  veiy  important  to  see  that  the  bearers 
so  march  with  prepared  stretchers  that  Jio  jolt- 
ing would  be  suffered  by  a wounded  man  borne 
by  them  on  the  stretcher.  This  is  best  secured 
by  them  taking  a short  step  of  20  inches,  the 
knees  well  bent,  the  feet  being  raised  little  off  ' 
the  ground,  the  step  being  broken,  as  ah’eady 
noted,  and  the  stretcher  being  kept  horizontal. 

On  the  order 

By  the  centre — retire 

with  prepared  stretchers  (or  on  the  order  “Ad- 
vance ”,  when  the  squad  is  retiring)  the  squad 
will  wheel  by  the  light  to  the  rear  (or  front). 
No.  3 simply  marking  time,  and  slowly  turning 
till  the  wheel  is  accomplished. 

On  the  order  “ Halt  ” Nos.  2 and  4 resume 
their  old  positions.  No.  2 taking  one  pace  to  the 


front,  and  No.  4 turning  outwards  and  doubling 
round  the  head  of  the  stretcher  to  his  old  place 
on  the  left  of  the  stretcher. 

To  Load  or  Unload  Stretchers. 

To  practise  loading  and  unloading  stretchers, 
men  to  represent  wounded  are  caused  to  lie 
down,  the  head  towards  the  company,  ten  paces 
in  front  of  the  company  and  extended  four 
paces  from  one  another.  The  squads,  standing 
in  close  order  with  stretchers  lifted  but  closed, 
receive  the  order 

Take  post  at  the  right  of  wounded — 
advance. 

Each  squad  moves  to  its  patient  and  halts 
without  further  command  two  paces  on  the 
side  indicated  and  in  line  with  him.  The  fol- 
lowing commands  are  then  given : — 

Lower — stretchers. 

Prepare — stretchers, 

and  acted  on  as  already  described. 

The  next  order  is 

For  loading,  lift — wounded. 

Nos.  1,  2,  and  3 wheel  round  by  the  patient’s 
feet,  and  march  up  on  his  left  side  (No.  3 passing 
by  the  left  of  No.  4),  No.  1 halting  opposite  his 
shoulders.  No.  2 opposite  the  hips,  and  No.  3 
opposite  the  knees.  They  turn  towards  him 
together,  No.  4 then  ])lacing  himself  opposite 
No.  2,  that  is  next  the  patient’s  hips.  All 
kneel  on  the  left  knee.  No.  1 passes  his  right 
arm  beneath  the  j)atient’s  right  shoulder  and  his 
left  across  the  patient’s  body,  his  left  hand  being 
passed  under  the  j)atient’s  right  shoulder. 
Nos.  2,  4,  and  3 pass  their  arms,  close  together, 
under  the  patient’s  loins,  hips  and  knees  re- 
spectively. If  the  2)atient  is  able,  he  places  his 
arms  round  the  neck  of  No.  1 beax’er,  clasping 
his  liands.  The  bearers,  as  one  man,  slowly 
lift  the  patient  24  inches  off  the  ground,  resting 
him  on  their  right  knee.  No.  4 relinquishes 
his  hold,  doubles  round  by  the  head  of  the 
stretcher  to  the  centre  of  the  ojxposite  side, 
grasps  the  near  ])ole  witli  his  left  hand  and  the 
farther  one  by  Ids  right,  lifts  the  stretcher  and 
places  it  directly  under  the  patient,  lie  then 
kneels  and  helps  to  support  the  patient. 

The  instructor  now  gives  the  command 

Lower — wounded. 

The  bearers  gently  lower  the  patient  on  to  the 
stretcher,  remove  their  hands  from  under  him, 
special  care  being  taken  of  any  wounded  j)art. 
They  then  stand  up,  and  resume  their  former 
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position  in  line  on  the  left  of  the  stretcher.  To 
do  this  Nos.  1,  2,  and  3 turn  to  the  right,  and 
wheel  by  the  right  to  their  places,  No.  1 at  and 
to  the  left  of  the  patient’s  feet.  No.  2 behind 
him,  &c.,  No.  4 meanwhile  turning  to  the  left, 
and  wheeling  I'ouud  the  head  of  the  stretcher 
by  the  left  of  No.  3 to  his  place  behind  No.  2. 

The  order  is  then  given 

Lift — stretchers, 

and  is  carried  out  in  the  manner  already  de- 
scribed for  unloaded  stretchers.  The  squads 
are  to  be  practised  advancing  and  retiring  with 
loaded  stretchei’s,  as  they  did  with  unloaded 
stretchers,  the  bearers  mai’ching  with  short 
broken  steps  to  prevent  jolting  and  injury  to 
the  patient,  as  already  directed.  This  is  made 
easier  if  the  beai’ers  are  as  nearly  as  possible  of 
equal  height.  On  sloping  ground  the  geneial 
rule  for  bearers  is  to  carry  the  foot  end  of  the 
stretcher  foremost  down  hill,  and  the  head  end 
foremost  up  hill.  On  halting  and  lowering 
stretchers,  the  bearers  must  take  great  care  to 
prevent  jolting. 

The  squads  having  been  halted  and  the 
stretchers  lowered,  the  command  to  unload  the 
stretcher  is  given  thus : 

For  unloading — lift  wounded. 

No.  4 turning  outwards  (to  the  left)  doubles 
round  the  head  of  the  stretcher  to  the  centre 
of  the  opposite  side,  and  the  whole  turn  to  the 
patient  together.  No.  1 placing  himself  opposite 
the  knees,  No.  2 opposite  the  hips,  and  No.  3 
opposite  the  shoulders  of  the  patient.  They 
then  proceed  to  lift  the  patient  to  their  knees, 
as  already  directed.  No.  4 grasps  the  stretcher, 
as  before  described,  steps  back  two  paces,  places 
it  on  the  ground,  doubles  back  to  his  place 
lound  the  head  of  the  stretcher,  and  resumes 
the  support  of  the  patient. 

The  instructor  then  orders 

Lower — wounded. 

The  patient  is  lowered,  the  bearers  disengage 
and  staiul  up,  resuming  their  proper  places  at 
the  left  of  the  stretcher  as  follows : — All  turn  to 
the  left,  No.s.  1,  2,  and  3 wheel  by  the  left 

round  the  head  of  the  patient  to  their  places, 
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No.  1 at  the  foot  and  to  the  left  of  the  stretcher, 
&c.,  No.  4 falling  in  between  Nos.  2 and  3. 

The  completion  of  the  exercise  is  eli'ected  by 
the  following  commands: — 

Close — stretchers. 

On  the  right — close. 

Lower — stretchers. 

About — turn. 

On  the  last  order  the  bearers  turn  about,  and 
on  the  further  order 

By  the  right — quick  march, 

they  march  otf,  leaving  the  stretchers  on  the 
ground. 

When  they  have  marched  clear  of  the  stretch- 
ers, they  are  ordered  to  halt,  and  immediately 
after  the  order  is  given 

Front. 

Whereupon  the  bearers,  at  the  moment  standing 
four  deep  facing  the  rear,  turn  together  to  the 
front  and  immediately  form  up  two  deep,  by  the 
Nos.  2 and  3 of  each  squad  taking  a pace  of  27 
inches  to  the  left  with  the  left  foot,  and  a pace 
of  30  inches  to  the  front  with  the  right  foot. 
This  bi’ings  them  into  the  formation  desci-ibed 
on  2D.  1036,  before  the  formation  of  fours. 

The  next  commands  are 

Right— dress  (see  p.  1036);  Right— turn, 

when  the  men  will  turn  as  directed.  Finally 
on  the  order 

Dis — miss, 

the  front  rank  will  take  a side  pace  to  the  left, 
and  the  rear  rank  will  take  a side  pace  to  the 
right.  After  a jjause  the  com|Dany  will  break 
off  quietly. 

Equipment  of  a Stretehep  Squad. 

Besides  a stretcher,  each  squad  should  be 
provided  with  a water-bottle,  and  a haversack 
containing  siJlints,  bandages,  a tourniquet, 
scissors,  and  safety-jDins. 

No.  2 bearer  carries  the  water-bottle;  No.  4 
carries  the  haversack.  The  water-bottle  banes 
on  the  left  hii),  sling  over  the  right  shoulder,  the 
haversack  hangs  on  the  opjDOsite  side. 
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A CHAPTER  ON  SICK-NURSING.  MEDICAL  AND  SURGICAL 

APPLIANCES. 

The  Duties  of  a Sick-Nurse. 

The  Qualifications  of  a Sick-Nurse: 

The  Dress  of  the  A’ tirse. 

The  Sick-Room : 

Its  Cleanliness;  Its  Ventilation;  Its  Warmth. 

The  Sick-Bed  : 

Changing  Sheets,  &c. 

The  Sick  Person ; 

The  Diet— Its,  Frequency,  Quantity,  and  Method  of  Administration ; 

The  Administration  of  Medicines; 

Clothing— Changing  Clothing ; 

Bed-pans ; 

Bed-sores. 

Medical  and  Surgical  Appliances: 

Syringes,  Inhalers,  Nasal  Douche,  Catheter. 

Fomentations  and  Poultices. 

Leeches  and  their  Application. 

A Few  Recipes  for  Sick-room  Cookery. 

The  Duties  of  a Siek-Nurse.— It  is  an  old 
notion  that  any  woman  who  has  reached,  or 
perhaps  still  better,  has  j^assed,  the  prime  of 
life,  who  has  borne  a large  family,  whether  she 
has  reared  them  well  or  not  does  not  matter, 
who  “ has  seen  a lot  of  trouble,”  who  has  wit- 
nessed numerous  death  - beds,  is  very  well 
qualified  to  be  a nurse.  She  is  “ a woman  of 
experience,”  and  this  kind  of  experience  enables 
her,  it  is  supposed,  to  act  with  authority  and 
judgment  in  the  sick-room,  whatever  be  the 
nature  of  the  disease  the  patient  is  suffering 
from,  and  whatever  may  be  the  emergency  that 
arises.  There  never  was  a greater  mistake 
than  this ; there  is  none  more  productive  of 
evil  to  the  patient.  It  is  the  .same  mistake 
which  causes  people  to  speak  of  the  duties  of 
the  nurse,  in  contradistinction  to  the  duties  of 
the  doctor ! In  the  care  and  treatment  of  the 
sick  the  view,  on  which  this  mistake  is  based, 
supposes  that  the  doctor  has  one  well-defined 
limit  of  duty,  and  the  nurse  another,  and  the 
doctor  must  not  trench  on  the  nunse’s  province, 
lest  he  offend  her.  A nurse  who  takes  up  such 
a view  makes  a fatal  mistake.  She  mu.st  begin 
her  work  with  the  idea  firmly  implanted  in  her 
mind  that  she  is  only  the  instrument  by  whom 
the  doctor  gets  his  instructions  carried  out;  she 
occupies  no  independent  position  in  the  treat- 
ment of  the  sick  person. 

It  is  the  doctor’s  busine.ss,  and  his  only,  hav- 
ing carefully  inquired  about  all  the  facts  relat- 
ing to  his  patient’s  case,  having  thoroughly 
examined  his  condition,  ob.served  and  considered 
all  the  symptoms,  and  having  come  to  a con- 
clusion as  to  the  nature,  and,  if  possil)le,  cause 
of  his  illne.ss,  it  is  the  doctor’s  busine.ss  then  to 


determine  not  only  what  medicines,  if  any,  he 
will  order  for  the  sick  person,  but  also  what  are 
the  conditions  under  Avhich  the  patient  ought  to 
be  placed  to  enable  him  to  wrestle  with  the 
disease  under  the  circumstances  most  favourable 
for  his  recovery.  He  is  bound  to  consider, 
that  is  to  say,  not  only  what  medicines  he  will 
order,  but  also  what  food  and  drink  are  most 
apj)i’opriate  for  his  situation,  what  kind  of 
atmosi^here  he  ought  to  breathe,  what  degree 
of  heat  that  atmosphere  should  have,  and  every 
other  circumstance  that  will  aid  his  natural 
tendency  to  recovery.  It  is  his  business  also  to 
consider  whether  the  surroundings  of  the  patient 
are  the  best  possible  to  conduce  to  this  end,  and 
if  not,  how  they  may  be  inqiroved,  so  far  as  im- 
])rovement  is  within  the  patient’s  power.  Hav- 
ing arrived  at  his  conclusions,  it  is  then  his 
duty  to  give  his  instructions  to  the  nurse,  to 
pre.scribe  the  medicines,  to  indicate  the  nature, 
amount,  and  frequence  of  the  diet,  how  the 
patient  is  to  be  placed  and  covered  in  bed,  to 
indicate  how  the  apartment  is  to  be  kept  as  re- 
gai’ds  air  and  heat  and  light,  and  so  on.  It  is 
the  nurse’s  business  carefully  and  accurately  to 
note  these  in. str notions,  not  in  a mere  general 
way,  but  in  every  minute  detail,  to  make  cer- 
tain that  she  understands  the  instructions  given, 
and  having  received  them,  strictly  but  intelli- 
gently to  act  upon  them  and  carry  them  out  to 
the  letter. 

This  is  very  different  from  the  old  notion 
that  it  was  the  doctor’s  business  to  come  in, 
examine  the  patient,  write  a prescription,  and 
walk  off,  leaving  everything  else  to  the  nurse, 
as  her  business. 

The  first  thing  that  is  implied  in  this  explan- 


KV  v.T  ' 


*- 


.aaa.^018  3HT  uo  TJawaoKAaaA  anx-^ 

' '» .I?  . ?:}:Kf 


V' 


»&<. 


^, ..  diirtya  feoioA  >>.-(r>yf  X’wsaiino  ‘jrfJ  ni  obiuu  ai  boff  yi(T  .1 


bifil  ai  dvodfx  Uan  ,1f*ods  iooiqi'>^»xr  a /)bJ  ei  ,si>iuii  e.adi 
hi  8i(fj  K>  b»<^  sitO  <^<»o  b»bir>5  iosda  ^txAdibio  ,i90ii» 

^A  buy  j^aol  A h»vn9l  mb fba»f nob A'l^Hui I j '*iH  m irwodh  ha  Kvrob  fv*>iitr/«j 
yrfj  i(9iI7^  .giiitfoa  aifitvdo  oit  qn  /xjbfol  ei  doulw  .bad  silJ  lo  ohie  lodio  dd« 
^ c »K6lu«  w(Of/ip(J  end  inaiiaq  od^  xaitfiu  iaada  io  tjjnf 

;{  /*  -^bis  ixodfj  o»Ii  mvxl  dguox/fi  ifsarfa  exfcf  gniwfirb  ifd.baJjjii  judas 


.4v  . ■ • 

' ^ .,.  bq>Vota  ad  j«>a((i$:>  J^aob/^  adj  aodvr  j«>sd8-wsTii  srfj  agiwdaoT  .II 
A-  4jv>,^ri*  ®*  tsaife-Wffif)  d^ioxl b sbi» »at>«j  loaobnif  oxjv  j!  jounxa  *nt?g  adit  jbsd 

^ fZf>OiI  a^ia^nq  adJ  t^biw  bImM  tad  ^niiqqile  -^  ,eeiDa  auoNtaiij  bits 

^ ***^  aatim  9j|j  i)jftri3<j  ul  ^fiaabdiaH  jxtaij^  ad  j q« 

ii«»il  Mj{j  i)  ,98'/not>  lo  .ibKtw  ,jaod«-w«nb  b dioa  »dj.  d^fimtb 

■ ^ .Jt  oj  bedaistis  jwife 


•^ ' • X’ 


I 


THE  AEKANGEMENT  OF  THE  SICK-BED. 


I.  The  bed  is  made  in  the  ordinary  way.  Across  the  centre  of  the  bed, 
thus  made,  is  laid  a waterproof  sheet,  and  above  that  is  laid  the  draw- 
sheet,  an  ordinary  sheet  folded  once.  One  end  of  this  draw -sheet  is 
pinned  down  as  shown  in  the  illustration,  and  this  leaves  a long  end  at 
the  other  side  of  the  bed,  which  is  folded  up  to  obviate  soiling.  When  the 
part  of  the  sheet  under  the  patient  has  become  soiled,  a fresh  piece  can  be 
substituted  by  drawing  the  sheet  through  from  the  short  side. 

II.  To  change  the  draw-sheet  when  the  patient  cannot  be  moved  from 
bed, -the  pins  fixing  it  are  undone ; to  one  side  a fresh  draw-sheet  is  pinned, 
and  then  one  nurse,  by  slipping  her  hands  under  the  patients  body,  eases 
up  the  patient  sufficiently  to  permit  the  nurse  on  the  other  side  to  draw 
through  the  soiled  draw-sheet,  which,  of  course,  drags  after  it  the  fiesh 
sheet  attached  to  it. 

ISb 


THE  ARRANGEMENT  OF  THE  SICK-BED. 


Plate  XVIIlb. 


I.  The  bed-clothes  folded  over  to  show  the  draw-sheet  pinned  down  on  the  top  of  the  ordinary  sheet. 


11.  The  draw-sheet  being  changed. 
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ation  of  a nurse’s  duties  is  that  she,  as  a nurse, 
has  no  responsibility  whatever  beyond  the  re- 
sponsibility of  carrying  out  her  instructions. 
In  the  treatment  of  a sick  person  there  can 
be  no  divided  responsibility;  if  there  is,  so 
much  the  worse  for  the  patient.  The  whole 
and  undivided  responsibility  of  directing  the 
treatment  belongs  to  the  doctor,  the  nurse  is 
responsible  only  for  executing  the  directions, 
not  in  any  degree  for  their  nature  or  their 
results.  This  ought  to  be  considered  by  her  as 
a great  relief,  a great  guarantee  of  security, 
provided  always,  and  only,  that  she  conforms 
to  her  insti'uctions.  The  second  thing  implied 
in  this  explanation  of  a nurse’s  duties  is  that 
she,  as  a nurse,  has  no  “oj^iuions,”  no  “thoughts.” 
It  is  not  an  uncommon  thing  for  a patient,  or 
a patient’s  friends  to  say,  “ What  is  your 
opinion,  nurse?”  If  she  is  a well-trained  nurse 
she  will,  in  effect,  reply,  “ I have  no  opinions 
on  the  subject;”  and  she  cannot  more  thoroughly 
demonstrate  her  want  of  qualification  and  suit- 
ability for  the  work  she  has  undertaken  than 
by  launching  into  a long  account  of  her  experi- 
ence when  attending  Mr.  So-and-so,  or  of  what 
happened  in  an  exactly  similar  case  she  had,  &c. 
It  is  also  not  an  uncommon  thing  for  a doctor, 
asking  an  explanation  of  some  order  being  left 
undone,  to  be  told  that  it  was  just  about  to  be 
done,  when,  on  account  of  something  else  “nurse 
thought,”  &c.  The  nurse  must  have  no  o]3inions 
and  no  thoughts,  we  repeat.  If  it  is  impossible 
for  her  not  to  think,  and  impossible  for  her  not 
to  draw  conclusions  from  her  thoughts,  she 
must,  at  any  rate,  keep  them  securely  locked 
up  in  a remote  corner  of  her  mind,  where  they 
will  not  interfere  with  her  execution  of  the 
orders  she  has  received.  The  general  in  com- 
mand of  an  army  confronting  the  enemy  moves 
his  troops  in  accordance  with  a plan  of  action  in 
his  mind.  He  orders  his  officers  to  move  their 
battalions  in  accordance  with  his  plan,  and  the 
duty  of  his  officers  is  to  obey  the  orders  they 
receive.  If  every  or  any  captain  thinks  he  is 
entitled  to  carry  out  the  order  he  has  received 
only  so  far  as  he  deems  fit,  or  to  alter  it  to  what 
he  thinks  better,  the  plan  of  action  will  be  upset 
and  the  battle  may  be  lost.  So  the  doctor,  in 
his  fight  with  disease  and  death,  marshals  his 
forces  of  medicines,  food,  drink,  and  so  on,  in  ! 
accoi  dance  with  a plan  in  his  own  mind,  and  | 
if  the  nurse  whose  duty  it  is  to  carry  out  his 
instructions,  thinks  she  is  entitled  to  modify  | ! 
them  or  set  them  aside,  the  odds  against  the  ' ! 
patient  are  all  the  heavier.  j 

A second  part  of  a nurse’s  duty  is  to  observe.  | 1 


, In  many  cases  of  disease  various  changes  occur 
- I within  twentj’-four  hours,  the  knowledge  of 
. j which  would  be  of  great  value  to  the  attending 
1 I physician,  and  which  it  is  impossible  for  him 
) ' to  acquire  by  the  daily  visit  or  by  the  morning 
} . and  evening  visit.  For  instance,  at  one  period 
! J of  the  day  there  may  be  an  undoubted  rise  in 
> the  heat  of  the  body.  This  may  recur  at  or 
I about  the  same  hour  every  day,  but  there  may 
• be  no  evidence  of  it  whatever  at  the  usual  hour 
1 of  the  doctor’s  visit.  It  is  quite  clear  that  if 
: this  were  noted  by  the  nurse  and  reported  to 
. the  doctor,  it  would  be  a fact  of  mr'^h  value. 

J Or  there  may  be  spasmodic  attacks  of  discom- 
fort, or  pain,  or  breathlessness,  and  so  on.  All 
such  circumstances  it  is  the  duty  of  the  nurse 
to  observe  and  report.  But  she  must  beware 
of  reporting  anything  but  the  bare  facts.  She 
is  apt  to  have  her  own  explanation  of  the  facts 
she  has  observed,  and  to  colour  her  report  in 
accordance  with  her  own  idea  of  their  meaning. 

1 It  is  necessary,  therefore,  for  her  to  train  her 
powers  of  exact  observation,  and  to  exercise 
herself  in  the  task  of  reporting  exactly  what 
occurs  without  alteration  or  addition. 

What,  then,  are  the  chief  points  a nurse  has 
to  include  in  her  report  to  the  doctor  at  his 
visit?  She  will  have  to  inform  him  (1)  as  to 
the  food  and  drink  the  patient  has  taken,  since 
his  last  visit.  This  she  must  be  prepared  to 
detail  as  to  its  actual  amount,  and  times  of  ad- 
ministration, as  well  as  its  nature.  Thus  her 
answer  sliould  run  something  like  this:  “At 
mid-day  yesterday  he  had  a breakfast-cupful 
of  beef-tea  and  a quarter  of  slice  of  toast.  At 

2 afternoon  another  breakfast-cupful  of  beef- 
tea  and  half  a slice  of  toast;  at  4 half  a tumbler 
of  milk  ; at  8 — ,”  and  so  on.  And  then  she 
should  be  ready  to  sum  the  whole  up  in  some 
sucli  waj  as  this  ; “ In  all,  since  j'esterday  at 
12,  he  has  had  4 pints  of  milk,  | jfint  of  beef- 
tea,  1 egg,  2 slices  of  bread,  and  4 biscuits.” 
The  doctor  would  then,  it  is  evident,  have  a 
clear  idea  as  to  whether  sufficient  nourishment 
were  being  given  or  not. 

(2)  The  second  part  of  the  nurse’s  report 
should  be  as  to  her  administration  of  medicine, 
the  amount  given,  the  hours  at  which  it  was 
given. 

(3)  The  nurse  should  be  ready  to  state  exactly 
— in  liours  and  minutes — what  sleep  the  patient 
has  had,  and  whether  the  sleep  was  quiet  and 
sound,  or  light,  or  troubled  and  restless,  and 
so  on. 

(4)  The  nurse  ought  to  l)e  ready  to  inform 
the  doctor  as  to  the  emptying  of  the  bladder 
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and  bowels,  how  frequently  and  at  what  hours 
these  acts  were  performed.  She  should  have 
noted  in  relation  to  the  urine,  the  quantity  and 
colour,  and  in  relation  to  the  motions  their  size, 
colour,  consistence,  whether  formed  or  semi- 
liquitl,  whether  uniform  in  appearance  or  mot- 
tled with  patches  of  white,  &c. 

(5)  The  nurse  should  have  observed  and 
noted  any  other  circumstances  that  may  have 
occurred,  such  as  sweating,  coughing,  spit,  vomi- 
ting, delirium  or  wandering,  excessive  thirst, 
headache,  or  any  other  pain  complained  of.  As 
regards  cough  and  spit,  she  should  be  ready  to 
state  the  time  of  their  occurrence  and  recur- 
rence, and  should  have  preserved  in  a covered 
mug  some  of  the  spit  for  the  doctor’s  inspection. 
As  regards  the  vomiting  she  ought  to  be  able 
to  state  when  it  occurred,  how  it  was  related 
in  point  of  time  to  the  giving  of  food  or  medi- 
cine, what  it  was  like,  and  should  have  preserved 
some,  hut  not  in  the  sick  room,  for  the  physician’s 
inspection. 

A nurse  cannot  be  expected  to  carry  all  these 
things  in  her  memory,  and  therefore  they  should 


be  noted  down  in  writing.  All  this  will  be  best 
done  by  the  nurse,  before  assuming  duty,  pro- 
viding hei-self  with  a note -book,  not  a tiny 
penny  diary,  but  a sensible  note-book,  say  about 
7 inches  long  by  4^  broad,  by  | thick.  She 
should  rule  a straight  line  down  the  outer  edge 
on  one  side,  giving  a space  sufficiently  broad  for 
marking  the  time,  and  a second  broader  space 
on  the  inner  side  for  “Remarks.”  One  page 
may  stand  for  a day  of  24  hours,  or  if  the  case 
makes  frequent  notes  necessary,  one  page  may 
note  the  occurrences  from  say  9 a.m.  to  9 p.m., 
and  the  following  page  from  9 p.m.  to  9 a.m. 
Then  down  the  page  are  entered  the  facts  as  to 
food,  medicine,  &c.,  the  hour  being  stated  in  the 
narrow  outer  column.  At  the  head  of  each  page 
the  date  would  be  entered.  The  doctor  would 
likely  enough  take  advantage  of  such  a note- 
book to  record  the  results  of  his  observation  of 
temperature,  pulse,  and  breathing.  Thus  in 
the  note-book  one  would  have  almost  a history 
of  the  case  and  always  an  accurate  record  of  its 
IDi’ogress.  One  page  of  such  a note-book  would 
have  something  like  the  following  apjDearance : — 


March  lOth. 
9 a.m. 

10  „ 

10.30  „ 

11  „ 

12  noon. 

12.15  p.m. 

12.30  „ 

1 

2 

2.30  ;; 
3.45  ,, 


4.30  „ 

6.30  „ 

7 

8 

8.30  „ 


Small  dessert-plateful  of  porridge  and  a tumblerful 
of  milk. 

One  tea-spoonful  of  medicine  given. 

Two  wine-glassfuls  of  milk  and  soda. 

Tea-cupful  of  beef-tea,  ^ slice  toast. 

Temperature  103°  'j 

Pulse 118  V 

Breathing  ...  24  j 

One  tea-spoonful  of  medicine. 


Tea-cupful  beef-tea,  | slice  toast. 
One  tea-spoonful  of  medicine. 


Half  a tumbler  of  milk  and  two  wine-glassfuls  soda- 
water. 

Tea-spoonful  of  medicine. 

Tea-spoonful  of  medicine. 

Tumbler  boiling  milk,  one  slice  toast. 

Tea-spoonful  medicine. 

Half  tumbler  of  milk  and  soda. 


Remarks. 


Patient  asleep  from  now  till  11.45. 

Dr.  called.  Medicine  to  be  given 
every  2 hours  till  further 
ordei’S. 

Water  passed,  about  J pint — very 
high  coloured. 


Patient  slept  from  2.45  till  now; 
quiet  deep  sleep. 


Profuse  sweating  for  J hour. 
Clothes  changed. 

Bowels  moved  freely — natural. 


It  may  be,  and  very  often  is,  necessary  for 
the  nurse  to  prepare  as  well  as  administer  the 
food  of  the  patient.  At  anyrate  she  sliould  be 
ready  for  such  a circumstance  if  it  arises. 
Therefore  she  should  be  able  to  cook,  to  prepare 
little  dishes  plairdy  but  palatably;  and  she 
should  take  pains  to  acquire  a knowledge  of  a 
variety  of  ways  of  cooking  the  same  thing,  so 
that  she  may  tempt  a patient’s  appetite  or  ex- 
cite it.  The  sick  man’s  stomach  rebels  against 
a diet  from  day  to  day  everlastingly  the  same. 
And  besides  ministering  to  the  feeble  appetite 
by  a dainty  morsel  of  one  kind  or  another,  the 
nurse  may  coax  a patient  to  try  what  she  has 


prepared,  by  the  cleanness  and  neatness  with 
which  it  is  set  before  him. 

The  Qualifications  of  a Sick-Nurse. — If 
such  as  have  been  stated  are  the  duties  of  a 
sick-nurse,  it  will  not  after  all  be  an  easy  task 
to  fulfil  them  thoroughly.  The  qualifications 
for  the  post  will  be  manifest.  Intelligent,  pains- 
taking, careful,  exact,  methodical,  all  these  are 
very  necessary  qualities  in  the  nurse.  She  must 
be  scrupulously  clean  and  tidy  in  all  her  ways. 
If  so  the  sick-room  will  be  clean  and  orderly, 
so  also  will  the  sick-bed  be.  In  her  person  she 
will  also  be  clean  and  neat.  One  thing  is  very 
imj)ortant.  Her  breath  must  not  be  foul- 
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smelling;  and  to  ensure  this  she  will  do  well 
regularly  to  use  tooth-powder  and  mouth-wash 
(see  recipes  No.  85  and  81).  Besides  all  this 
many  other  qualities  are  needed,  pleasant  man- 
ners, deftness  and  gentleness  of  touch,  patience, 
quietness  of  manner,  &c.  All  her  work  must 
he  done  without  fuss  or  noise,  and  without  the 
manner  that  is  perpetually  drawing  attention  to 
all  she  is  doing.  One  thing  a nurse  must  not  be 
— a gossiper  or  chatterer.  She  may  beguile  a 
little  time  talking  if  the  patient  desire  it,  but 
it  must  not  be  with  tales  of  her  experiences, 
and  accounts  of  the  sick-beds  of  others,  their 
sufferings  and  doings.  His  own  symptoms  and 
ailments  and  prospects  are  not  to  be  referred 
to  at  all.  Any  information  he  desires  on  these 
points  must  be  supplied  by  the  doctor. 

The  N urse’s  Dress  and  Behaviour. — It  has 
been  already  said  that  the  nurse  should  herself 
be  scrupulously  clean  and  tidy.  Her  dress 
should  be  of  soft  material  that  will  not  rustle, 
of  a quiet  colour,  not  black.  It  should  be  of 
material  that  will  wash.  A white  apron  with 
bib,  a pair  of  close-fitting  linen  cuffs,  and  a 
white  cap  are  also  usual  and  desirable.  She 
should  wear  soft  slippers  that  make  no  noise  as 
she  moves.  She  should  go  about  the  sick-room 
quietly  but  with  a decided  step,  not  shaking 
the  floor  with  her  movements,  but  equally  not 
sneaking  about  on  tiptoe.  She  should  speak 
in  her  natural  voice,  but  quietly.  Whispering 
is  not  permitted  in  a sick-room.  A whispered 
conversation  carried  on  outside  his  half-open 
door  is  to  a patient  particularly  exasperating. 
All  her  own  dressing  the  nurse  should  do  out- 
side of  the  sick-room.  Her  meals  also  should 
all  be  taken  outside  in  some  other  room.  When 
she  is  occupied  about  the  patient  her  hands 
should  be  warm  but  dry.  A cold  hand,  or  a 
moist  clammy  hand,  is  an  abomination.  She 
can  warm  her  hands  with  hot  water,  thoroughly 
drying  them  thereafter.  If  she  is  sitting  in  the 
sick-room,  she  will  occupy  herself  with  some 
light  work  or  otherwise.  But  she  must  take 
care  not  to  be  unconsciously  an  annoyance. 
Sick  people  are  so  irritable,  that  the  smallest 
thing  is  sufficient  to  disturb  them.  Tlie  rustle 
of  a newspaper,  or  turning  over  the  leaves  of  a 
book,  the  monotonous  click  of  knitting-needles, 
the  swing  of  a rocking-chair,  or  creaking  of  a 
wicker  chair,  all  these  may  be  seriously  dis- 
turbing. 

The  Siek-POom. — The  sick-room  should  be, 
if  possible,  large,  especially  ought  it  to  be  so  if 
the  case  is  likely  to  be  a prolonged  one.  It  is 
a practical  impossibility  to  ventilate  without 


draughts  a small  room,  and  notliing  is  of  greater 
consequence  in  the  proper  tending  of  tlie  sick 
than  the  maintenance  of  a constantly  ])ui  e atmo- 
sphere. All  excess  of  furniture  should  be  re- 
moved, as  it  simply  takes  up  air-space.  While 
it  is  well  for  the  pleasure  of  the  jjatient  to  have 
the  room  as  bright  and  tidy  as  possible,  it  is 
undesirable  to  have  much  of  the  nature  of  orna- 
ments and  hangings,  since  they  harbour  dust. 
The  wash-stand  should  be  kept  constantly  clean 
and  free  from  accumulations  of  glasses,  cujds, 
bottles,  and  all  the  odd  etcetera  of  a sick-room 
with  which  it  is  usually  littered.  A small  table 
should  stand  by  the  bedside,  within  easy  reach 
of  the  patient’s  hand.  The  most  it  should  ever 
hold  should  be  a glass  with  a few  flowers,  per- 
fectly fresh,  a tumbler  with  drinking  water,  per- 
fectly clean,  and  very  frequently  renewed,  and, 
it  may  be,  a small  tumbler  containing  milk  and 
soda  or  milk  and  ice.  If  ice  is  allowed  the  patient, 
the  glass  of  drinking  water  may  be  replaced  by 
a tumbler,  covered  with  a piece  of  new  well- 
washed  flannel  containing  small  pieces  of  ice^ 
as  shown  on  Plate  XIX.,  hg.  7.  If  any  orange 
or  other  fruit  is  allowed,  a few  small  jiortions 
ought  to  be  prepared,  set  on  a plate  which  is 
supported  on  a bowl  containing  some  pieces  of 
ice  to  keep  it  cool.  No  food  should  be  prepared 
or  cooking  done  in  the  sick-room.  All  ought 
to  be  prepared  outside,  brought  in  when  re- 
quired, and  the  remains  with  the  soiled  dishes 
ought  to  be  removed  again  from  the  room  as 
soon  as  the  patient  has  been  satisfied.  In  the 
same  way  all  soiled  linen,  towels,  handkerchiefs, 
&c.,  should  be  removed  from  the  room  without 
delay  and  should  be  at  once  immersed  in  water. 

No  slop  water  should  be  retained  in  the 
room,  nor  slop-pail;  all  should  be  immediately 
removed,  the  vessels  washed  outside  and  brought 
back  clean.  It  is  never  desirable  that  a sick- 
room should  contain  a set-in  basin,  connected 
with  the  drainage  pipes.  If  such  exists  in  the 
room,  and  another  room  is  not  to  be  had,  strict 
orders  must  be  given  to  prevent  its  being  rased. 
The  waste-plug  should  be  set  in  and  the  basin 
kept  full  of  water,  frequently  run  off  and 
renewed.  Basins  which  have  no  drain  con- 
nection, but  are  provided  with  a tank  under- 
neath, are,  in  some  respects,  still  worse.  They 
invariably  give  out  a very  unpleasant  smell. 
If  the  whole  stand  cannot  easil}'^  be  removed, 
the  tank  ought  to  be,  and  some  deodorizer 
(p.  395)  used  for  the  stand. 

The  Ventilation  of  the  Sick-room  is  more 
important  than  almost  anything  else.  It  is 
quite  customary  for  ventilation  to  be  effected 
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once  or  twice  a day  by  covering  the  patient 
wliolly  up,  the  head  being  covered  as  well,  and 
then  opening  the  windows  for  a few  ininutes 
till  the  air  of  the  room  has  been  completely 
renewed.  This  is  all  very  well  occasionally, 
but  it  cannot  take  the  place  of  a constant 
renewal,  which  is  necessary  if  the  patient  is  to 
breathe  a comparatively  pure  air.  It  is  an  ab- 
solute necessity  that,  since  the  air  is  being  pol- 
luted every  instant,  fresh  air  should  every  instant 
be  entering.  This  is  ensured  if  a fire  be  burning 
in  the  grate.  Therefore,  one  of  the  first  things 
to  be  done  in  pi'eparing  a sick-room  is  to  remove 
any  ornaments  in  the  grate,  to  open  the  damper, 
and  to  light  a fire:  if  it  be  warm  weather,  the  fire 
will  of  course  be  a small  one.  This  fire  will  cause 
a constant  current  up  the  chimney  and  a con- 
stant stream  through  the  room.  The  question 
is,  whence  is  the  air  to  come  to  supply  this 
current?  If  the  door  and  windows  are  kept 
close,  it  will  create  currents  through  every  crack 
and  crevice  in  door  and  window,  and  much  of 
the  common  air  from  the  house  will  be  drawn 
through  the  room.  If  a way  be  opened  for 
fresh  air,  however,  it  will  be  drawn  less  readily 
from  other  quarters.  It  will  almost  invai’iably 
be  found  best  to  draw  down  the  window 
farthest  from  the  bed,  from  the  top,  about 
or  even  only  of  an  inch,  or  1 inch  by  day 
and  I inch  by  night.  The  bed  can  usually 
be  so  placed  that  it  will  not  be  struck  by  any 
cuiTent  of  cold  air,  and  the  atmosphere  of  the 
room  will  be  kept  pure.  A screen  can,  if 
necessary,  always  be  arranged  to  ward  off'  any 
such  current  from  the  bed.  Instead  of  this 
the  fitting  in  of  a board  to  close  the  opening 
left  by  raising  the  lower  sash  for  a few  inches, 
as  mentioned  on  p.  694,  may  be  employed.  If 
the  need  of  continually  renewing  the  fresh  air 
of  a room  be  kept  in  mind  there  will  be  little 
need  of  burning  pastilles  or  sprinkling  perfume, 
lo/iich,  it  must  not  be  forgotten,  may  hide  a had 
smell  hut  will  never  purify  the  atmosphere. 

The  Warmth  of  the  Sick-room  should  be 
maintainerl  regularly  at  the  same  degree.  This 
degree  ought  to  be  accurately  estimated  by 
a thermometer,  kept  hanging  so  as  to  be  out  of 
reach  of  direct  heat  from  the  sun  or  from  the 
fire.  Avoid  hanging  it  on  a wall  kept  warm 
by  a fireplace  in  it.  It  may  be  a blank  wall 
on  the  sick-room  side,  but  a fireplace  may 
exist  on  the  other  side.  The  usual  height  at 
which  the  mercury  shouhl  stand  is  65® — never 
above  70®  nor  below  60°.  The  nur.se  should, 
however,  ask  the  insti’uction  of  the  doctor  as 
to  the  exact  degree.  A nurse  must  remember 


that  if  she  is  ordered  to  keep  the  room  warmer 
that  does  not  imply  that  she  is  at  once  to 
block  up  all  means  of  entrance  to  fresh  air.  It 
may  mean  the  use  of  larger  fires,  but  while  she 
seeks  to  get  a warmer  atmosphere,  she  must 
take  care  it  does  not  at  the  same  time  become 
a more  impure  atmosphere.  Nor  yet  must  she 
think  that  if  the  atmosphere  of  a room  is  cold 
it  is  necessarily  also  pure. 

Sunlight  in  a sick-room  is  always  desirable, 
unless  special  circumstances  -require  darkness. 
But  the  common  supposition  that  a sick-room 
should  be  a darkened  room  is  a mistake.  Sun- 
light is  one  of  the  best  of  disinfectants.  Let 
the  bed,  however,  be  so  arranged  that  the  light 
does  not  fall  dii’ectly  on  the  patient’s  face, 
either  by  the  use  of  a screen  or  by  turning 
tlie  bed. 

The  Cleaning  of  the  Room  should  be  done 
systematically,  all  the  more  regularly  in  that 
while  the  patient  is  in  it  it  can  never  be  done 
thoroughly.  It  must  be  done  so  that  the 
patient  is  not  disturbed,  and  so  that  dust  is 
not  raised.  Screen  the  bed  if  possible  while  it 
is  being  done;  dust  the  furniture  with  a cloth 
slightly  damp;  carry  rugs  outside  and  hang 
them  up  in  the  outer  air  for  a little;  remove 
as  much  as  possible  from  the  carpet  by  using 
a large  cloth  rung  tightly  out  of  water.  This 
is  to  be  passed  over  the  whole  carpet,  the  part 
under  the  bed  included. 

The  Sick-bed. — There  are  two  things  to  be 
noted  in  considering  the  position  of  the  bed. 
The  first  is  its  position  in  reference  to  any 
possible  draughts  from  doors  or  windows. 
Given  a room  with  one  door,  one  window,  and 
a fire  burning  in  the  grate,  it  is  quite  clear  that 
a current  of  cold  air  will  set  in  from  the  window 
to  the  grate,  and  one  also  from  the  door  to  the 
grate.  It  is  wondeiful  how  often  the  bed  is  so 
placed  as  to  be  simply  swept  across  by  one  or 
other  of  these  currents.  Commonly  this  can  be 
avoided.  At  the  worst  a screen  can  be  arranged 
to  guai’d  the  bed  on  one  side.  Let  the  screen 
be  a high  one.  It  may  be  improvised  of  a 
clothes-horse  and  sheets  or  blankets.  In  such 
a case  let  the  sheets  reach  quite  down  to  and 
rest  on  the  ground.  Another  point  to  observe 
is  that  one  fold  of  the  screen  ought  to  j^ass 
)’ight  in  behind  the  head  of  the  bed.  Usually 
the  screen  is  simply  stretched  out  along  one  side 
of  the  bed,  and  there  is  a space  between  the  end 
of  the  screen  and  the  head  of  the  bed.  The 
cold-air  current  will  simply  pour  through  this 
gap  on  to  the  upper  part  of  the  patient’s  body. 
The  second  thing  to  be  noted  in  the  determina- 
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CHANGING  THE  UNDER  SHEET  IN  THE  CASE 
OF  A HELPLESS  PATIENT. 


I,  The  patient  has  been  turned  over  on  the  right  side,  the  draw-sheet 
has  been  lifted  on  one  side,  and,  with  the  waterproof  under  it,  is  lieing  held 
up  over  the  patient.  At  the  same  time  it  holds  and  protects  the  patient. 
The  soiled  sheet  is  then  rolled  up  lengthways  as  far  under  the  patient’s 
body  as  possible.  A fresh  sheet,  previously  aired  and  warmed  and  rolled 
up  lengthways  to  the  extent  of  one-half,  is  now  laid  down  and  pi’opei’ly 
adjusted  on  the  part  of  the  bed  from  which  the  soiled  sheet  has  been 
removed,  the  rolled  part  of  both  soiled  and  clean  sheets  lying  alongside  one 
another.  The  waterproof  and  draw-sheet  are  now  pinned  down  over  them. 

II.  The  patient  is  now  turned  over  on  the  left  side,  the  draw-sheet  and 
waterproof  lifted.  The  patient  is  thus  caused  to  turn  over  the  rolls.  The 
soiled  sheet  is  removed,  the  roll  of  the  fresh  one  unrolled  and  properly 
smoothed  out,  and  the  waterproof  and  draw-sheet  again  pinned  down.  Thus 
a clean  sheet  has  been  substituted  for  a soiled  one. 
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CHANGING  THE  UNDER  SHEET  IN  THE  CASE  OF  A HELPLESS  PATIENT. 

Plate  XVlllc 


I.  The  soiled  sheet  is  rolled  up  lengthways  close  up  to  the  patient,  and  the  clean  sheet,  half  of  it  also  rolled 

up,  placed  alongside  the  soiled  one. 


II.  The  patient  has  been  turned  over  on  the  other  side,  so  that  now  the  rolls  of  both  soiled  and  clean  sheets 

can  be  brought  through  from  under. 


V 


Sick-nursing.] 


THE  SICK  PEllSON. 


1047 


tion  of  tlie  position  of  the  bed  is  the  situation  of 
the  window.  The  patient  should  not  be  lying  so 
as  to  face  the  window,  if  possible.  It  is  always 
preferable  that  the  bed  should  stand  out  a little 
way  from  the  wall  so  that  the  nurse  may  easily 
get  round  it;  and  the  fewer  hangings  there  are 
about  it  the  better.  Valances  prevent  free 
circulation  of  air  beneath  the  bed,  and  should 
be  removed. 

For  any  prolonged  illness  the  bedding  should 
be  as  follows : A hair  mattress,  protected  on 
the  top  with  a large  square  of  india-rubber 
cloth.  Above  this  is  the  under  sheet.  Then 
comes  a folded  sheet,  spread  across  the  bed  so 
as  to  be  under  the  patient.  This  is  easily  with- 
drawn when  soiled  without  disturbing  the 
under  sheet  and  a clean  one  substituted.  When 
there  are  discharges  passed  in  bed  the  under 
sheet  should  be  further  protected  by  a layer 
of  india-rubber  cloth  in  the  fold  of  the  draw- 
sheet.  Above  the  patient  is  a sheet,  then 
the  blankets,  and  then  a covering  of  a clean 
sheet  or  other  similar  covering,  but  nothing 
heavy  or  cumbrous. 

To  Change  the  Sheets  without  Disturbing 
the  Patient. —The  upper  sheet  may  be  changed 
without  folding  down  the  clothes  in  the  follow- 
ing way;  The  sheet  having  been  warmed  and 
aired  (note:  but  not  in  the  sick-room)  I’oll  it  up 
in  its  breadth,  then  pass  it  across  the  bed  at  the 
foot  under  the  sheet  to  be  changed.  Move  it 
up  over  the  patient,  unrolling  it  as  it  goes  till 
it  is  well  up  the  bed.  Then  draw  down  the 
soiled  sheet  to  the  foot  of  the  bed,  and  readjust 
the  clothes.  To  renew  the  under  sheet:  Loose 
the  soiled  under  sheet  down  the  whole  leno-th 

O 

of  one  side  of  the  bed  and  fold  it  in  a series 
of  narrow  plaits  running  lengthways  close 
down  by  the  patient’s  side.  Take  the  fresh 
sheet,  aired  and  warmed,  and  fold  one-half  of 
it  in  a series  of  plaits  down  its  whole  length. 
Lay  the  plaits  of  the  clean  sheet  on  the  bed 
down  the  patient’s  side,  alongside  of  the  corres- 
ponding plaits  of  the  soiled  sheet.  Push  them 
up  close  to  the  patient,  and  gradually  push  them 
with  the  fingers  under  the  patient’s  body,  press- 
ing down  the  matHess  to  allow  them  to  jmss. 
In  this  way  the  folds  of  the  clean  sheet  are 
pushed  under  the  patient  and  those  of  the  soiled 
sheet  out  from  under  at  the  same  time.  Get 
the  sheets  pushed  through  under  head,  shoulders, 
and  hips  first,  and  then  it  is  easy  to  raise  the 
legs.  Go  round  then  to  the  other  side  of  the 
bed,  remove  the  soiled  sheet,  and  spread  out  the 
clean  one. 

The  pillows  should  be  turned  and  smoothed 


frequently,  and  changed  occasionally,  and  the 
patient  should  be  helped  to  turn  himself  as  a 
change.  If  he  is  sunk  down  in  bed,  the  nurse 
assists  him  up  on  to  the  pillows  again  by  bend- 
ing over  him,  getting  him  to  clasp  his  hands 
over  her  shoulders,  while  with  lier  arms  under 
his  shoulders  she  assists  him  up  the  few  inches 
that  are  necessary. 

The  Sick  Person  should  wear  an  under- 
shirt of  merino,  and  over  that  the  usual  night- 
gown. Only  in  the  case  of  very  delicate  persons 
and  children  is  a flannel  gown  necessaiy.  It  is 
always  well  to  have  two  sets  of  clothing,  one 
for  night  wear  and  one  for  day  wear.  The  gar- 
ments when  taken  off  should  be  well  aired  in 
another  room,  and  warmed  when  about  to  be 
put  on  again.  The  clothing  may  be  regularly 
changed  without  raising  the  person  in  bed. 
The  clothing  to  be  put  on,  being  well  aired  and 
warmed,  is  brought  ready  to  hand.  The  per- 
son’s arms  are  then  slipped  out  of  the  sleeves 
of  those  he  has  on,  which  are  removed  by  the 
feet  while  the  fresh  garments  are  put  on  over 
the  head,  and  then  the  arms  put  in.  If  the  case 
is  likely  to  be  a prolonged  one  it  is  well  to  have 
the  clothing  fastening  down  the  front  by  tapes. 
The  patient’s  hands  and  face  should  be  sponged 
and  the  hair  arranged  now  and  again  throughout 
the  day;  and  the  whole  body  may  be  sponged 
occasionally,  as  the  doctor  permits.  This  may 
be  done  under  the  bed-clothes  just  before  re- 
moving the  night  garments.  After  the  arms 
have  been  removed  from  the  sleeves  the  nurse 
passes  her  hand  under  the  clothes  with  a s]:)onge 
well  wrung  out  of  soapy  water,  following  with 
a towel.  The  whole  body  need  not  be  done  at 
a time,  but  bit  by  bit  to  avoid  fatigue.  It  is 
well  to  guard  the  bed  by  a folded  sheet  with 
some  rubber  cloth  in  the  sheet,  pushed  under 
the  patient,  while  this  is  being  done. 

When  it  becomes  necessary  thoroughly  to 
change  the  bed,  and  the  patient  cannot  assist 
at  all  in  the  change,  it  is  nece.ssary  either  to 
move  him  to  another  bed  pushed  alongside  the 
former  one,  and  well  aired  and  warmed  for 
occupancy,  or  to  place  him  for  a time  on  a couch 
while  his  bed  is  being  aired.  To  do  this  the 
assistance  of  three  or  four  people  is  necessary. 
One  stands  at  each  corner  of  the  under  sheet, 
and  the  patient  is  lifted  on  this  sheet,  being 
kept  covered  all  the  time.  He  is  then  trans- 
ferred to  the  fresh  bed,  and  the  fresh  bed-clothes 
are  rolled  up  in  their  breadth  and  introduced 
under  the  old  ones  in  a roll  at  the  feet,  and 
gradually  unrolled  up  over  the  patient.  The 
soiled  under  sheet  is  then  folded  into  plaits 
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down  the  whole  length  on  one  side,  and  gradu- 
ally pushed  out  beneath  the  patient’s  body  and 
removed.  If  another  bed  is  not  to  be  had,  the 
couch  is  prepared  and  the  patient  lifted  to  it  on 


suring  out  the  quantity  ordered.  The  quantity 
should  always  be  measured  in  a graduated  glass, 
such  as  shown  in  Plate  XIX.,  fiff.  8.  The  fi(f- 
ui-es  c and  d ai’e  very  useful  for  doses  measured 


the  under  sheet.  The  bed-clothes,  mattress,  &c., 
are  then  removed  to  another  room,  and  there 
well  aired  near  an  open  window.  Thereafter, 
after  being  well  warmed,  the  mattress  is  re- 
stored, fresh  bed-clothes  having  been  meanwhile 
aired  and  warmed  are  placed  on  the  bed,  and 
the  patient  is  replaced,  the  soiled  under  sheet 
being  then  removed  from  under  him. 

The  diet  of  the  sick  person,  as  regards  its 
nature,  amount,  and  frequence  of  administra- 
tion, will  have  been  prescribed  by  the  physician. 
It  is  well,  however,  always  to  remember  that 
where  there  is  any  difficulty  getting  the  patient 
to  take  much  food  at  a time,  or  to  take  it  at  all, 
an  ample  supply  may  yet  be  giveu  by  the  fre- 
quent administration  of  very  small  quantities. 
A joatient  who  cannot  be  persuaded  to  take,  say, 
a cupful  of  beef -tea,  even  at  three  hours’  inter- 
vals, may  yet  be  persuaded  to  take  half  a wine- 
glassful  every  half-hour.  In  a very  large  num- 
ber of  cases,  vomiting  may  be  overcome  by  the 
frequent  administration  of  very  small  quantities. 
It  is  very  often  quite  useless  to  bring  a patient 
any  quantity  of  food;  and  any  nurse  who  gave 
the  doctor  as  a sufficient  reason  for  the  patient 
having  taken  no  food,  that  she  brought  it  to 
him  but  he  would  not  take  it,  simply  declares 
her  own  want  of  tact  and  patience  and  manage- 
ment. A nurse  should  never  ask  a patient 
“Will  you  take  a little  food  now  ?”  “What  shall 
I bring  you?”  “If  I bring  you  a small  plate  of 
soup  will  you  take  it?”  and  so  on.  She  should 
study  her  patient;  prepare  quietly  a small  quan- 
tity of  what  seems  proper  under  the  circum- 
stances; and  then,  bringing  it  to  him,  should 
l)e  able  with  a little  firm  but  gentle  manage- 
ment to  make  him  take  it.  Children  ai’e  more 
difficult  to  manage,  but  if  the  nurse  is  of  the 
right  kind,  and  can  exercise,  without  force  or 
anger,  a little  gentle  authority,  the  probability 
is  that  in  a short  time  she  will  be  able  to  get 
the  little  patient  to  take  food  in  a perfectly 
satisfactory  manner. 

In  Plate  XIX.,  fig.  10,  is  shown  a simple 
arrangement  for  enabling  a sick  person  to  drink 
from  a tumbler  placed  on  a table  beside  the 
bed  without  the  tumbler  being  moved.  The 
india-rubber  tube  should  be  considerably  longer 
than  is  indicated  in  the  figure. 

As  to  the  giving  of  medicines  little  need  be 
said  except  in  the  way  of  urging  exactness  in 
following  the  doctor’s  directions,  and  in  mea- 


by  drops.  The  india-rubber  cap  is  compressed 
between  finger  and  thumb,  the  end  is  inserted 
into  the  bottle,  and  by  releasing  the  pressure 
the  medicine  is  drawn  up  into  the  tube;  by 
gentle  pressure  the  medicine  is  then  forced  out 
drop  by  drop. 

Discharges  and  Bed-pans.— Whenever  there 
is  any  risk  of  discliarges  being  passed  in  bed,  a 
draw-sheet  with  an  ample  piece  of  india-i  ubber 
in  the  fold  should  be  under  the  patient  to  pro- 
tect the  bed,  and  no  soiled  sheet  should  be 
allowed  to  remain  in  the  bed.  Plate  XIX. 
shows  two  forms  of  urinals  for  use  in  the  bed; 
and  bed-pans  are  a necessity.  They  should  be 
warmed  before  use  by  being  dipped  into  warm 
water;  they  should  then  be  well  dried,  and  the 
edge  ])rotected  by  a towel.  AVhen  it  is  intro- 
duced the  patient’s  knees  should  be  well  bent. 
After  use  the  bed-pan  should  be  immediately 
removed  from  the  room,  and  after  being  well 
washed  should  be  deprived  of  all  smell  by  being 
washed  in  the  acid  solution  noted  on  p.  396. 

Bed-sores  are  the  result  of  long-continued 
pressure  on  any  part  of  the  body,  and  they  are 
specially  apt  to  occur  in  jDersons  of  low  vitality 
or  in  parts  of  the  body  where  the  nutritive 
pi’ocesses  are  depressed  owing  to  paralysis  or 
other  causes.  Whenever  long  confinement  to 
bed  is  necessary  they  must  be  carefully  guarded 
against.  In  cases  where,  owing  to  the  nature 
of  the  illness,  the  patient’s  susceptibilities  are 
blunted,  their  occurrence  must  be  anticipated, 
and  regular  examination  of  the  body  must  be 
made  to  detect  the  slightest  signs  of  their  ap- 
pearance. The  places  where  they  occur  most 
frequently  are  those  ])laces  which  are  subjected 
to  the  greatest  degree  of  pressure — the  heels, 
the  lower  part  of  the  back,  the  prominence  of 
the  hip,  the  buttocks,  and  even  the  elbows. 
If  the  bed  is  not  kept  smooth,  if  folds  are  jier- 
mitted  to  form  under  the  patiejit,  and  specially 
if  the  skin  is  allowed  to  get  soft  and  irritated 
by  contact  with  wet  clothing  or  discharges,  a 
bed-sore  is  likely  to  be  the  result.  With  care- 
less nursing  great  destruction  of  tissue  may 
occur  before  the  existence  of  the  bed-sore  is 
discovered.  The  part  may  be  complained  of  by 
the  patient  as  numb  or  tender  or  prickling,  and 
the  part  looks  red,  or  in  more  advanced  stages 
livid  or  purple  or  black.  A dark  slough  finally 
forms,  and  separates  by  ulceration,  shreds  and 
larger  pieces  being  detached,  till  a large  sore  is 
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CHANGING  BEDS  IN  THE  CASE  OF  A HELPLESS 

PATIENT. 


I.  In  this  case  the  patient  is  able  to  sit  up  in  bed.  The  clean  bed  is 
brought  close  up  to  the  used  one.  The  patient  is  lifted  by  two  nurses,  one 
at  each  side  of  the  bed,  who  each  pass  the  arm  next  the  foot  of  the  bed 
under  the  patient’s  thighs,  and  the  other  arm  across  the  patient’s  back, 
locking  the  hands  in  each  case.  The  patient  is  then  lifted  steadily  and 
carried  down  the  bed,  over  the  lower  end,  and  then  backwards  over  the 
lower  end  of  the  clean  bed  and  up  into  position. 

II,  This  shows  an  easy  method  of  carrying  a helpless  patient  who  must 
be  kept  in  the  horizontal  position.  Four  attendants  are  required.  Two 
poles'  six  feet  long  are  taken.  The  handle  of  a long  broom  will  do,  or  a 
pole  for  raising  or  lowering  windows.  These  are  laid  lengthways  one  on 
each  side  of  the  bed,  and  the  under  sheet  rolled  on  them  close  up  to  the 
patient.  The  top  sheet  and  one  blanket  are  left  on  the  patient,  who  is 
now  carried,  feet  first,  over  the  end  of  the  used  bed,  and  then,  head  fii'st, 
over  the  lower  end  of  the  fresh  bed. 


CHANGING  BEDS  IN  THE  CASE  OF  A HELPLESS  PATIENT. 


Plate  XVIlld 


I.  When  the  patient  is  able  to  sit  up  in  bed,  she  may  be  carried  by  two  nurses. 


II.  A helpless  patient,  unable  to  sit  up  in  bed,  being  carried  by  four  nurses. 


Sick-iiursiri;,'  ] 
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produced  with  ragged  undermined  edges,  which 
may  enlarge  with  great  rapidity  and  pass  deeply 
into  the  tissues. 

To  prevent  the  formation  of  bed-sores  a 
feather-bed  should  be  discarded,  care  must  be 
given  to  keep  the  draw-sheet  under  the  patient 
smooth,  and  to  keep  the  patient  constantly  clean 
and  dry.  Then  the  parts  on  which  pi'essure  is 
exerted  must  receive  special  attention,  and  this 
long  before  any  signs  of  the  formation  of  a sore 
appear.  They  must  be  washed  carefully  with 
soap  and  watei',  and  then  thoroughly  dried. 
Then  there  is  to  be  gently  rubbed  into  the  skin 
pure  spirit  of  wine,  or  eau  de  Cologne  or  whisky 
or  brandy  may  be  used.  This  is  to  be  rubbed 
in  till  the  skin  is  quite  dry.  The  parts  are  then 
dusted  with  fine  dusting  powder;  a quantity  of 
powder  is  not  to  be  put  on,  only  enough  to 
ensure  the  smoothness  of  the  skin.  The  quan- 
tity should  not  be  perceptible.  Finally,  pressure 
on  the  part  is  to  be  removed  by  the  adjusting 
of  air-cushions  (Plate  XIX.,  fig.  11),  water- 
cushions,  or  pads  of  some  kind.  When  a water- 
bed  can  be  had  it  will  greatly  diminish  the 
tendency  to  the  formation  of  sores.  The  process 
of  washing,  bathing  with  spirit,  &c.,  must  be 
performed  several  times  a day;  and  every  part 
of  the  body  carefullj'-  scrutinized  at  frequent 
intervals.  If  the  surface  appears  abraded  the 
same  precautions  must  be  carried  out,  and  the 
air- pillows  carefully  adjusted.  A lotion  of 
2 grains  bichloride  of  mercury  in  1 ounce  of 
spirit  is  used  to  touch  the  surface.  [This  is 
strongly  poisonov.sP[  If  a sore  has  actually 
formed,  it  requires  the  treatment  of  a bruised 
wound  (p.  972).  It  is  specially  difficult  to  keep 
down  foetor;  and  for  this  purpose  Condy’s  fluid 
in  water,  Sanitas,  or  some  of  the  other  antiseptics 
or  disinfectants  named  on  p.  910,  must  be  freely 
used.  The  nurse  must  be  careful  that  after  such 
dressing  of  the  wound  no  wet  things  are  left 
about  the  bed,  and  that  the  clothes  are  made 
perfectly  free  from  folds. 

Medical  and  Surgical  Appliances. 

Plate  XIX.  contains  illustrations  of  some  of 
the  more  common  appliances  made  use  of  in 
the  sick-room.  Several  of  these  have  been 
sufficiently  referred  to  in  the  previous  para- 
graphs. Figs.  1,  2,  and  3 are  all  useful  in 
various  affections  of  the  throat  and  chest.  The 
spray-producer  is  used  with  any  of  the  spray 
solutions  mentioned  on  p.  919.  The  solution  is 
put  into  the  bottle,  and  the  ball  at  the  end  of 
the  tube  is  rapidly  compressed  and  relaxed. 
The  ball  covered  with  netting  is  untouched  by 


the  hands.  It  is  for  the  purpose  of  maintaining 
a steady  stream.  For  sore  throat  the  spray 
produced  is  useful.  It  may  also  be  used  for 
diffusing  antiseptic  solutions  through  a sick- 
room, or  for  spraying  bed  or  body  clothing 
with  disinfecting  solutions,  or  for  diffusing 
perfume.  It  is  also  called  an  atomizer.  Fig.  3 
shows  one  kept  working  by  steam.  One  fills 
the  tin  over  the  flame  with  water  through  the 
tube  projecting  above  the  handle.  The  solution 
cold  is  put  in  the  bottle.  This  is  used  as 
an  inhaler  for  inhaling  medicated  solutions. 
The  person  applies  his  mouth  to  the  small  end 
of  the  funnel-shaped  piece,  and  breathes  in  the 
steam,  which  may  be  impregnated  with  terebene, 
eucalyptol,  &c.,  by  adding  to  the  water  in  the 
bottle  a few  drops,  5 or  10,  of  any  of  these 
substances.  Coghill’s  inhaler,  fig.  2,  is  em- 
ployed in  lung  affections.  Between  the  double 
perforated  wall  is  laid  a piece  of  lint,  cut  to  fit, 
and  of  a size  large  enougli  to  cover  all  the 
openings.  Five  or  ten  drops  of  terebene  or 
similar  substance  are  sprinkled  on  the  lint;  the 
two  parts  are  then  pressed  together,  and  the 
inhaler  is  put  over  the  mouth,  the  baud  being 
fixed  at  the  back  of  the  neck.  The  person 
inhales  by  the  mouth  and  breathes  out  by  the 
nostrils.  Maw’s  inhaler  is  shown  in  fior.  4 
The  vessel  is  half-filled  with  boiling-water,  5 
or  10  drops  of  the  eucalyptol,  a tea-spoonful  tinc- 
ture of  benzoin,  or  other  material,  are  dropped 
in,  the  stopper  is  put  in,  and  then  the  patient 
applies  his  mouth  to  the  side  jnece  and  inhales 
the  medicated  steam.  Fig.  5 shows  an  old  form 
of  enema  syringe;  the  form  commonly  used  is 
seen  in  Plate  VIII.  The  nasal  douche  (fig.  6) 
is  an  arrangement  of  great  value  in  treating 
chronic  discharge  from  the  nostril.  It  consists 
of  2 or  3 feet  of  india-rubber  tubing  of  the 
size  used  for  feeding  bottles.  At  one  end  is 
attached  a conically -shaped  piece  of  bone  or 
vulcanite  with  a channel  bored  through  it  for 
a nose-piece.  At  the  other  end  is  attached 
a piece  of  glass  with  a bend  which  dips  into  a 
glass  of  water,  the  bend  passing  over  the  edge 
of  the  glass.  The  glass  is  filled  with  the 
solution  to  be  used  for  washing  out  the  nostrils, 
and  is  set  a foot  or  two  above  tlie  head  of  the 
person,  who  apjfiies  his  mouth  to  the  nose-piece 
end,  and  by  suction  fills  the  india-rubber  tube. 
The  tube  is  now  a syphon,  and  the  water  will 
continue  to  flow  till  the  lower  end  of  the  tube 
in  the  glass  is  uncovered,  or  till  the  nose-piece 
end  is  raised  up  to  the  level  of  the  glass.  The 
flow  being  established,  the  person  pinches  the 
india-rubber  tube  to  arrest  it,  till  the  nose- 
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piece  is  adjusted.  It  is  fitted  into  the  healthy 
nostril,  and  the  tube  released.  Tlie  person 
slightly  stoops  over  a basin,  and  the  water 
passes  up  one  nostril  to  the  back  of  the  throat, 
fiows  into  the  posterior  opening  of  the  other 
nostril,  down  which  it  fiows,  washing  the 
nostril,  and  is  caught  in  the  basin.  Just  at 
first  the  person  will  find  a very  little  difficulty 
in  preventing  the  water  passing  down  the 
gullet,  but  by  keeping  the  mouth  open,  and 
raising  the  palate  by  an  action  the  person  will 
speedily  learn  for  himself,  all  this  is  prevented, 
and  the  washing  process  quite  easily  accom- 
plished. A good  solution  to  use  to  a pint  of 
water  is  half  a tea-spoonful  of  salt  and  the 
same  quantity  of  bicarbonate  of  soda. 

A catheter  is  not  shown  in  the  figure.  It  is 
an  instrument  for  passing  up  into  the  bladder 
to  draw  off  the  urine.  The  only  kind  of  catheter 
a patient  should  use  on  himself  is  a soft,  flexible 
catheter,  preferably  the  Mercier  catheter,  one 
with  a bend  near  the  point.  The  catheter  is 
first  dipped  into  warm  water  to  make  it  quite 
flexible ; it  is  then  oiled  with  the  finger,  not 
dipped  into  oil,  and  then  the  person  takes  a 
short  hold  of  the  instrument  and  passes  it  gently 
into  the  urinary  opening,  passing  it  in  bit  by 
bit.  After  use  it  should  be  thoroughly  cleaned 
by  allowing  warm  water  to  pass  through  it. 
No  one  can  do  harm  by  using  a flexible  catheter, 
while  a metal  instrument  may  do  very  serious 
mischief  in  the  hands  of  an  unskilled  person. 

Fomentations. — Make  a thick  pad  of  flannel 
of  the  desired  size,  place  it  in  a basin  of  boil- 
ing water,  and  when  it  is  quite  hot  lift  it  out 
by  means  of  a stick  and  throw  it  into  a large 
tow'el.  Let  two  persons  seize  the  ends  of  tlie 
towel,  one  at  each  end,  and  twist  them  up,  so 
wringing  it  and  the  flannel  within  it  tightly. 
Apply  it  over  the  part,  and  cover  it  over  with 
oiled  silk  or  a thick  pad  of  dry  hot  flannel. 
When  frequent  fomentations  are  needed,  a 
potato  steamer  (Plate  XIX.,  fig.  1.3)  may  be  used 
for  keeping  them  ready  for  use.  A hot-water 
bottle  is  a convenient  means  of  applying  dry 
heat.  It  should  always  be  enveloped  in  flannel 
to  guard  against  burning,  and  the  same  with 
hot  bricks,  &c. 

Poultices. — A poultice  is  usually  made  by 
heating  a bowl  witli  boiling  water,  placing  in 
it  the  desired  quantity  of  linseed-meal,  pouring 
on  boiling  water  and  stirring  till  the  required 
consistence  is  obtained.  It  is  then  spread  on 
the  cloth  and  covered  by  a layer  of  muslin,  and 
applied  as  hot  as  can  be  borne.  The  writer  has 
found  that  the  number  of  people  who  can  make  | 


a good  hot  poultice  in  this  way  is  limited;  and 
a half-cold  poultice  is  worse  than  useless.  On 
that  account  the  directions  he  gives  are  as 
follows:  Take  a piece  of  flannel  considerably 
longer  than  the  poultice  is  to  be,  lay  it  on  a 
board,  an  ironing  board  for  instance,  and  set  it 
in  front  of  the  tire  to  warm.  Set  a large  dinner 
plate  on  the  hot  plate  of  the  stove.  Have 
a large  basting  needle  and  thread  ready,  also 
a piece  of  muslin  to  cover  the  face  of  the 
poultice;  unfasten  the  patient’s  clothing  so  that 
everything  is  in  readiness.  Put  the  linseed-meal 
and  water  into  a pot  and  bring  to  the  boiling 
point,  as  one  would  do  with  porridge.  When 
the  mixture  is  of  the  consistence  of  porridge 
take  off  the  pot,  and  pour  the  mixture  on  to  the 
middle  of  the  flannel;  with  rapid  movements 
of  a knife  or  s[)oon  spread  it  evenly  on  the 
flannel  to  the  desired  size,  and  not  too  thickly. 
A very  thick  poultice  is  also  very  heavy.  Lay 
over  it  the  piece  of  muslin,  fold  down  the  edges 
of  the  flannel  over  the  sides  of  the  poultice,  and 
quickly  run  a basting  thread  right  round. 
Then  double  the  poultice  on  itself,  place  it  on 
the  heated  plate,  cover  it  with  warm  flannel, 
and  carry  it  to  the  patient.  It  will  be  so  hot 
that  there  is  plenty  of  time  to  adjust  it.  Place 
it  on  the  desired  part,  cover  with  the  piece  of 
warm  flannel,  and  fix  it  on  firmly  by  a flannel 
binder.  Remove  it  before  it  is  cold.  If  it  is 
not  to  be  renewed,  it  may  be  slipped  out  from 
below  the  binder  without  disturbing  anything 
else.  For  a mustard  poultice  the  writer  advises 
the  same  method.  The  linseed  is  put  on  the 
fire,  and,  when  I’eady,  a layer  of  it  is  spread  on 
the  flannel  the  desired  size,  but  with  only  half 
of  the  linseed  porridge.  To  the  remainder  in 
the  pot  the  mustard  is  added,  and,  without 
putting  the  pot  on  the  tire  again,  the  two  are 
thoroughly  mixed.  This  mixture  is  now  spread 
on  the  top  of  the  first  layer.  That  is  to  say,  the 
poultice  is  in  two  layers,  the  layer  next  the 
flannel  is  without  mustard,  the  layer  above  it 
is  mixed  with  mustard,  and  is  the  layer  that 
goes  next  the  patient.  The  muslin  is  then  laid 
on,  and  the  rest  of  the  process  is  as  before. 
The  usual  quantity  of  mustard  is  1 of  mustard 
to  3 of  linseed-meal,  or  equal  parts  of  each. 
Bran  poultices  are  made  as  linseed-meal 
poultices.  Bread  poultices  are  made  with 
bread  crumbs  in  sufficient  quantity  over  which 
boiling  water  is  poured  till  a sufficient  con- 
sistence is  obtained,  the  whole  being  thoroughly 
mixed  into  a soft  mass.  Charcoal  poultice: 
Take  4 ozs.  bread  crumbs,  3 ozs.  linseed-meal, 
1 1 oz.  powdered  charcoal,  1 pint  boiling  water. 


APPLIANCES  1-OR  the  SICK  JiOOM. 
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THE  APPLICATION  OF  LEECHES. 
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Mix  the  bread,  meal,  water,  and  half  the  char- 
coal ill  a warm  bowl,  spread  on  warm  flannel, 
and  sprinkle  the  remainder  of  the  charcoal  on 
the  surface.  It  is  used  to  disinfect  and  remove 
foetor,  for  foul  sores,  bed-sores,  &c. 

Leeches  are  employed  to  draw  fresh  blood 
from  the  neighbourhood  of  an  inflamed  part, 
never  to  remove  blood  already  effused.  The 
small  end  of  the  leech  is  the  mouth  end.  To 
apply  it,  wash  and  dry  the  part  thoroughly. 
Meanwhile  let  the  leech  be  swimming  about  in 
a vessel  of  water.  When  ready,  take  up  the 
leech  between  the  wet  folds  of  a piece  of  clean 
lint  and  apply  it  to  the  desired  part.  It  may 
be  kept  there  by  inverting  over  it  a wine-glass. 
If  several  must  be  applied  at  once  this  is  a 
suitable  way  of  doing  it.  If  the  leech  delays 
to  bite,  touch  the  part  with  a drop  of  sugar  and 
water  or  milk.  When  the  leech  has  withdrawn 
all  it  can,  which  usually  occupies  twenty 
minutes  or  more,  it  will  drop  off.  When  it 
does  so  put  it  into  a vessel  of  water,  a wide- 
mouthed bottle,  for  example,  and  cover  the 
mouth  very  securely  by  a piece  of  cloth  firmly 
tied  below  the  edge.  If  a paper  cover  be  used 
prick  a few  pin-holes  in  it.  If  the  leech  will 
not  let  go,  do  not  pull  it  away,  but  sjulnkle 
a few  grains  of  salt  upon  it;  it  will  relax  its 
hold  immediately.  Always  be  careful  to  dis- 
pose effectually  of  leeches  that  are  no  longer 
needed;  and  if  leeches  are  being  kept  for  any 
purpose,  one  cannot  be  too  careful  to  have 
them  securely  fastened  in  their  receptacle.  If 
they  are  carelessly  tied  up  they  will  squirm 
their  way  out,  and  one  cannot  tell  where  ulti- 
mately they  may  wander,  or  what  mischief 
they  might  succeed  in  doing.  If  it  is  desired 
to  keep  a leech  bite  bleeding,  place  a warm 
poultice  over  it;  if  it  is  desired  to  stop  it,  take 
a small  piece  of  lint  round  the  point  of  the 
finger  and  press  firmly  on  the  bite.  Pressure 
with  a thimble  guarded  by  a piece  of  lint,  will 
do.  The  bleeding  will  be  sto}>ped  if  pressure  is 
kept  up  long  enough.  It  is  always  proper  to 
place  a leech  on  a spot  which  can  easily  be  com- 
pressed against  a bone  to  stop  the  bleeding. 
For  instance,  a leech  ought  never  to  be  put 
on  the  neck,  nor  over  a vein.  Glass  tubes  are 
provided  to  aid  in  the  ap|)lication  of  leeches. 

Suppositories  are  small  cones,  like  minia- 
ture sugar-loaves,  made  with  cocoa  butter  and 
containing  some  active  drug  like  morphia, 
belladonna,  &c.,  for  passing  up  into  the  bowel. 
They  are  quite  easily  introduced,  specially  if 
touched  with  oil.  Pessaries  are  similar  pre- 
parations, but  larger,  for  the  vaginal  passage. 


A FEW  KECIPES  FOR  SICK-ROOM 
COOKERY. 

1.  Beef-tea.  See  p.  6:27. 

2.  Peptonized  Beef-tea.  See  p.  847. 

3.  Peptonized  Milk,  Sago,  &.C.  See  p.  847. 

4.  Beef-tea  with  Oatmeal. 

Mix  two  table -spoonfuls  of  oatmeal  very 
smoothly  with  two  spoonfuls  of  cold  water,  add 
a pint  of  strong  beef-tea.  Boil  together  for 
5 or  6 minutes,  stinlng  well  all  the  time.  Strain 
through  a sieve  and  serve  {Ringer).  Arrow- 
root  or  corn-flour  may  be  used  instead  of  oat- 
meal, and  needs  no  straining. 

5.  Beef-tea  Pudding. 

Stew  1 ounce  of  well- washed  sago  in  half  a 
pint  of  water  till  it  is  reduced  to  a half.  Beat 
xq3  one  egg  in  a tea-cupful  of  cream,  and  slowly 
add  this  to  the  sago  with  constant  stirring. 
Then  add  with  constant  stirring  4 tea-cupfuls 
of  strong  hot  beef-tea. 

6.  Vegetable  Soup- 

Take  two  large  peeled  potatoes,  an  onion, 
and  crumb  up  i lb.  stale  bread;  put  them  into 
i a quart  of  water  and  boil  down  to  a pint. 
Strain  and  add  a few  sjDrigs  of  parsley  and  a 
small  quantity  of  salt,  and,  if  desired,  pepper. 
Cover  and  allow  to  get  cold.  It  may  be  warmed 
for  use.  When  animal  food  is  not  allowed,  this 
is  a good  article  of  diet  ( Wood). 

7.  Veal  Jelly. 

1 lb.  lean  veal,  1 breakfast-cupful  of  water, 
a piece  of  turnip  ^he  size  of  an  egg,  a pinch  of 
salt.  Slice  the  veal  vei’y  thinly,  and  put  it  in 
a jar  alternately  with  slices  of  the  turnip  cut 
very  thinly,  to  which  add  the  small  pinch  of 
salt  and  the  water.  Cover  the  jar  veiy  tightly 
with  a paper,  and  put  it  in  a saucepan  of  boiling 
water,  coming  more  than  half-way  up  the  jar. 
Boil  continuously  for  4 hours.  Then  strain  and 
use. 

8.  Bread  Jelly. 

Take  the  crumb  of  a loaf,  break  it  iq>,  pour 
boiling  water  over  it,  and  leave  it  to  soak  for 
3 hours.  Then  strain  off  the  water  and  add 
fresh.  Place  the  mixture  on  the  fire  and  let  it 
boil  till  it  is  perfectly  smooth.  Take  it  out, 
press  out  the  water,  flavour  to  taste,  pi'ess  it 
into  a mould,  and  turn  it  out  when  it  is  required 
for  use. 

9.  Port  Wine  Jelly. 

To  a pint  of  port  wine  in  a jar  add  1 ounce 
of  the  best  gum  arabic  and  1 ounce  fine  gelatine. 
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and  a grated  nutmeg.  Let  them  stand  an  hour. 
Then  put  the  jar  into  a sauce-pan  over  a slow 
fire  till  all  is  thoroughly  dissolved.  Add  sugar 
according  to  taste.  Strain  it  into  a flat  dish, 
and  when  it  is  nearly  cold  cut  into  squares. 

10.  Water  Panada. 

Put  a pint  of  cold  water  and  two  slices  of 
dry  bread  into  a stew-pan  and  boil  for  three 
quarters  of  an  hour,  stirring  occasionally.  Add 
salt,  stir  in  the  yolk  of  an  egg,  flavour  to  taste, 
and  serve. 

11.  Milk  Panada. 

To  a tea-cupful  of  stale  bread-crumbs  add 
boiling  water  sufficient  to  cover  them,  and  when 
they  are  soft  mix  thoroughly.  Put  the  mixture 
into  a pint  of  milk,  boil  and  stir  till  it  thickens. 
Sweeten,  or  add  salt,  and  flavour  according  to 
taste. 

12.  Egg  Nogg. 

Best  French  brandy,  4 ounces;  cinnamon 
water, 4 ounces;  yolksof  twoeggs;  sugar,  i ounce. 
Pub  the  sugar  and  egg  yolks  together,  then 
add  the  rest;  or, 

13. 

Beat  a whole  egg  for  5 minutes,  adding  a 
small  quantity  of  sifted  sugar  and  a cup  of 
milk,  wai’m  or  cold.  To  this  may  be  added  a 
small  quantity  of  wine  or  brandy  and  a grated 
nutmeg.  If  milk  is  not  desired,  beat  the  egg 
and  sujjar  together  and  add  the  wine  or  brandv. 

14.  Brandy  and  Egg  Mixture.  See 
Prescriptions,  No.  63. 

15.  Oatmeal  Gruel. 

Put  into  a small  basin  a table-spoonful  of 
Scotch  oatmeal.  After  wetting  it  with  a very 
little  cold  water,  pour  over  it  a pint  of  boiling 
water  or  milk,  stirring  all  the  time.  Stir  it 


for  a few  minutes,  then  allow  it  to  settle  one 
minute.  Pour  carefully  into  a clean  sauce-pan 
all  the  liquid,  and  stir  over  the  fire  till  it  boils. 
Let  it  boil  for  10  minutes,  when  it  is  ready  for 
use.  It  may  be  sweetened  with  honey,  sugar, 
or  treacle;  or  it  may  be  flavoured  with  salt  and 
a small  piece  of  butter.  It  should  be  taken 
very  hot  {Mrs.  Black). — Or, 

16. 

Use  the  same  quantity  of  oatmeal,  a little 
more  than  half  the  quantity  of  boiling  water, 
and  salt  to  taste,  and  boil  as  directed.  Then 
add  half  a pint  of  butter-milk,  and  a little  bit 
of  butter. 

17.  Black  Currant  Jam  Water. 

Two  table-spoonfuls  of  jam  are  added  to  4 
tea-cupfuls  of  water  in  a sauce-pan  and  allowed 
to  simmer  for  half  an  hour,  and  then  strained. 
It  may  be  drunk  hot  in  cases  of  feverish  sore 
throat,  or  after  it  has  become  cool  for  thirst. 

18.  Barley  Water. 

Wash  1 table-spoonful  of  barley,  put  it  into 
a jug  with  the  rind  of  one  lemon  and  a tea- 
spoonful of  sugar.  Pour  over  it  3 tea-cupfuls 
of  boiling  water;  then  cover  the  jug  and  let  it 
stand  till  cold.  Pour  off  the  liquid  for  use. 

19.  White  Wine  Whey. 

To  a breakfast-cupful  of  boiling  milk  add 
one  or  two  wine-glassfuls  of  sherry.  Strain 
through  a fine  sieve  and  sweeten  with  sifted 
sugar. 

20.  Oatmeal  Water. 

Put  a large  table-spoonful  of  oatmeal  into  a 
jug,  and  pour  over  it  a pint  of  cold  water.  Stir 
well,  allow  the  meal  to  settle.  Then  strain  and 
use  the  water,  flavoured  if  desired. 


PKESCEIPTIONS. 


The  accompanying  pi  esci  iptions  are  arranged 
in  divisions  in  the  following  order: — 

I.  Tonic  mixtures, 

II.  Purgative  ,, 

III.  Diarrhoea  „ 

IV.  Fever  „ 

V.  Stimulant ,, 

VI.  Soothing  „ 

VII.  Cough 

VIII.  Gargles,  MouthWashes,  Tooth  Powders. 

IX,  Liniments,  Lotions,  and  Washes,  in- 
cluding Eye  Washes  and  Ointments, 
and  Hair  Washes. 

In  the  prescriptions  the  weights  and  measures 
used  are  as  follows: — 

1 fluid  ounces 8 fluid  drachms. 

1 fluid  drachm =60  drops. 

1 tea-spoonful  means  1 fluid  drachm  or  60  drops. 

1 dessert  ,,  ,,  2 ,,  drachms  or  120  ,, 

1 table-spoonful  means  2 dessert-spoonfuls  or 
4 tea-spoonfuls,  and  is  equal  to  ^ fluid 
ounce. 

The  measure  by  weight  is  60  grains  1 drachm, 

8 drachms  1 ounce. 

I.— TO  N ICS. 

Simple  Acid  Tonics. 

1.  Dilute  Hydrochloric  Acid, 

Dilute  Sulphuric  Acid, 

Dilute  Nitro- Hydrochloric  Acid,  or 

Aromatic  Sxdphuric  Acid. 

Any  of  these  acids  is  useful  as  a general 
tonic  in  debility,  in  some  forms  of  indigestion 
(see  pp.  158  and  179),  in  looseness  of  bowels 
from  catarrh  (p.  179),  in  liver  complaints  (see 
p.  195),  and  similar  disorders. 

The  dose  is  the  same  for  each  acid,  namely, 
from  10  to  20  drops  in  a wine-glassful  of  water, 
taken  after  food.  For  a child  5 drops  are  suffi- 
cient. The  aromatic  sulphuric  acid  in  water 
relieves  thirst  and  checks  profuse  perspiration. 

Acid  Tonic  with  Quinine, 

2,  Aromatic  Sxdphuric  Acid,  Q fluid  drachms. 

Sulphate  of  Quinine,  . 2A  grains. 

Syrup  of  Orange,  . . 2 oxinces. 

Water,  ....  up  to  Q „ 

Dose:  One  table-spoonful  in  the  same  quan- 
tity of  water  thrice  daily. 

Useful  in  depressing  disorders,  see  Carbuncle 
(p.  315). 


Acid  Tonic  with  Bark  (Peruvian). 

3.  Dilute  Sulphuric  Acid, ....  \ ounce. 

Compound  Tincture  of  Cinchona,  1^  ounces. 

Syrup  of  Orange, 2 „ 

Infusion  of  Yellow  Cinchona,  up  to  % ,, 

Dose : One  table-spoonful  in  water  twice  or 
thrice  daily  with  meals. 

As  a general  tonic  and  in  depi’essed  states. 

Bark  as  a Tonic. 

4.  Any  of  the  Cinchona  Barks  in  powder 

may  be  used  alone  as  a tonic  in  doses 
of  15  grains,  or  the  tincture  in  doses  of  ^ to 
1 tea-spoonful  in  water.  They  are  useful  in 
checking  looseness  of  bowels,  sweating,  &c. 

5.  Tincture  of  Red  Cinchona  Bark  has  a repute 

in  allaying  the  craving  for  spirit  of  chronic 
drunkards  (see  p.  105). 

Bitter  Tonic. 

6.  Tincture  of  Nux  Vomica,  . 8 drops. 

Infusion  of  Chiretta,  . up  to  A.  ounces. 

Dose : A fourth  part  taken  before  meals. 
Useful  as  an  aid  in  slow  digestion. 

Bitter  Tonic  with  Ammonia  or  Soda. 

7.  Aromatic  Spirit  of  Ammonia, . . ^ ouxice. 

Compoxmd  Tincture  of  Cardamoms,  1 „ 

Infusion  of  Calumba,  . . xtp  to  8 ounces. 

Dose : A table-spoonful  before  meals, 

8.  Instead  of  the  Aromatic  Spirit  of  Ammonia 

Bicarbonate  of  Soda  or  Potash  (80  grams) 
may  be  dissolved  with  the  bitters. 

Bitter  Tonic  with  Acid. 

9.  Dilute  Hydrochloric  Acid,  . . 3 drachms. 

Tincture  of  Nux  Vomica,  . . drops. 

Infusion  of  Chiretta,  . . up  to  4 ounces. 

Dose:  A dessert-spoonful  in  a like  quantity  of 
water  to  be  taken  after  meals. 

These  bitter  tonics  are  all  useful  to  rouse  the 
stom.ach  and  aid  digestion  (see  p.  179).  The 
simple  bitters,  as  well  as  those  with  ammonia, 
soda,  or  potash,  should  be  taken  immediatel}; 
before  meals,  that  with  acid  immediately  after 
meals.  The  last  is  specially  useful  where  indi- 
ge.stion  is  accompanied  by  sluggish  and  loaded 
liver  (see  p.  195),  and  in  flatulent  indigestion 
(see  p.  181). 
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Simple  Iron  Tonics. 

The  simplest  iron  tonic  is — 

10.  Tincture  of  Steel. 

Dose:  10  drops  in  water  five  times  daily. 

It  is  useful  in  erysipelas  (see  p.  315),  and  in 
most  conditions  of  ill-health  dependent  upon  a 
poor  quality  of  blood  (see  Anaemia,  p,  234). 

11.  Dialysed  Iron. 

Dose;  5 to  15  drops  in  water  four  or  five 
times  daily. 

Useful  in  weak  conditions  of  body,  rickets 
(see  p.  30),  and  bloodlessness  (anaemia,  see  p.  235). 
It  is  less  binding  to  the  bowels  than  tincture  of 
steel. 

Iron  and  Quinine. 

1 2.  Tincture  of  Steel,  ....  drachms. 

Sulphate  of  Quinine,  ...  48  grains. 

Syrup  of  Orange,  ....  1^  ounces. 

Water,^ up  to  4^  „ 

Dose : A tea-spoonful  in  half  a wine-glassful 
of  water  some  time  after  food. 

A good  general  tonic. 

Iron,  Quinine,  and  Strychnine. 

13.  Citrate  of  Iron  and  Quinine,  . QO  grains. 

Liquor  Strychnice, 90  drops. 

Water, up  to  4 ounces. 

Dose : A tea-spoonful  in  a table-spoonful  of 
water  thrice  daily,  an  hour  or  more  after  food. 
A good  general  and  nerve  tonic. 

14.  Easton! s Syrup  consists  of  a combination  of 

iron,  quinine,  and  strychnine,  and  is  a use- 
ful tonic  for  debility. 

The  dose  is  a tea-spoonful  in  water. 

The  combinations  with  strychnine  are  useful 
in  weak  conditions,  accompanied  by  nervous 
exhaustion  and  debility. 

Iron  and  Arsenic. 

15.  Citrate  of  Iron  and  Quinine,  drachms. 

Liquor  Arsenicalis,  . . . hO  drops. 

Tincture  of  Quinine,  ...  2 ounces. 

Syrup  of  Orange,  ....  2 „ 

Water, up  to  „ 

Dose;  A dessert-spoonful  in  two-thirds  of  a 
wine-glassful  of  water. 

Useful  in  skin  diseases  (see  p.  317),  in  im- 
poverished conditions  of  the  blood,  see  Ancemia 

1 Chloroform  water  instead  of  plain  water  would  make 
this  mixture  more  palatable. 


(p.  235),  and  purpura  (p.  237),  in  nerve  affec- 
tions, such  as  neuralgia  (see  p.  127). 

Iron  and  arsenic  are  also  extensively  used  in 
various  diseases  of  women  (see  p.  509). 

Iron  and  Phosphorus. 

16.  Reduced  Iron, 50  grains. 

Sulphate  of  Quinine,  ....  25  „ 

Phosphorus, grain. 

Extract  of  Nux  Vomica, ...  . 13  grains. 

Extract  of  Gentian,  ....  25  „ 

To  be  made  into  a pill  mass  and  divided  into 
25  pills. 

Dose:  One  pill  thrice  daily  on  a full  stomach. 
This  is  an  exceedingly  useful  pill  in  most 
cases  of  nervous  depression,  nervous  headache, 
neuralgia  (p.  127),  and  nervous  irritability,  the 
result  of  exhaustion.  On  p.  113  the  prescription 
for  a stronger  pill  is  given. 

Iodide  of  Iron. 

17.  Syrup  of  the  Iodide  of  Iron  is  the  form  in 
which  this  combination  of  drugs  is  usually 
ordered. 

Dose:  One  half  to  one  tea-spoonful  in  water 
three  or  four  times  daily.  For  very  young  chil- 
dren a quarter  of  a tea-spoonful  is  sufficient. 

In  all  cases  of  illness  associated  with  scrofula 
(p.  431)  this  is  one  of  the  best  remedies.  In 
scrofulous  inflammation  of  bone  (p.  26),  scrofu- 
lous diseases  of  glands  (p.  209),  &c.,  it  is  very 
useful. 

18.  Compound  Syrup  of  the  Phosphate  of  Iron 
(Pai’rish’s  Syrup  or  Chemical  Food),  and 

1 9.  Compound  Syrup  of  the  Ilypophosphites,  are 
now  both  very  extensively  used  for  the 
treatment  of  cases  of  general  debility, 
specially  in  the  young.  Various  forms  of 
No.  19  are  now  in  the  market,  all  more  or 
less  useful. 

The  dose  in  the  case  of  any  of  these  is  from 
a third  to  one  tea-spoonful  (according  to  age)  in 
water  thrice  daily  a short  time  after  food. 

Iron  and  Chlorate  of  Potash. 

20.  Chlorate  of  Potash,  ....  90  grains. 

Dialysed  Iron, 4 ounce. 

Syrup  of  Orange,  ....  1^  ounces. 

Water, to  4 „ 

Dose:  A tea-spoonful  in  water  four  times 
daily. 

Useful  for  those  subject  to  relaxed  throat 
(p,  157)  or  to  attacks  of  inflamed  tonsils. 
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/I.— PURGATIVE  MIXTURES 
AND  PILLS. 


cl  drinking  bout,  as  a relief  to  the  headache  and 
stomach  and  liver  disorder. 


Castor-oil. 


Seidlitz  Powder. 


21.  Castor-oil  may  be  taken  as  a safe  purgative, 

at  any  time,  in  doses  of  from  2 to  3 tea- 
spoonfuls. Its  taste  may  be  entirely  dis- 
guised by  mixing  it  with  a tea-cupful  of  beef- 
tea  well  peppered  and  salted.  Or  it  may 
be  mixed  with  half  a tea-cupful  of  boiling 
milk.  The  boiling  milk  is  gradually  added 
in  small  quantities,  being  thoroughly  stirred 
with  the  oil,  till  the  oil  is  thoroughly  in- 
corporated with  the  milk,  no  large  globules 
of  oil  being  visible.  The  milk  must  be  boil- 
ing, and  must  be  slowly  added  xoith  constant 
stirring. ' 

Castor-oil  and  Laudanum. 

22.  Castor-oil, 1 ounce. 

Tincture  of  Rhubarb,  . . 1 tea-spoonfid. 

Laudanum, 15  drops. 

Syrup  of  Orange,  ...  1 tea-spoonfxd. 

Cinnaxnon  IVater,  ...  ^ ounce. 

Mix.  The  addition  of  two  te<a-spoonfuls  of 
mucilage  of  gum  carabic  or  gum  tragacanth  will 
permit  of  an  emulsion  being  formed. 

This  mixture  is  very  useful  in  looseness  and 
irritability  of  bowels,  due  to  irritating  material 
in  the  bowel.  After  the  opening  effect  is  pro- 
duced, clearing  out  the  bowel,  the  soothing 
effect  of  the  laudanum  and  the  astringent  action 
of  the  rhubarb  come  into  play  arresting  further 
action. 

This  is  only  for  adults. 


25.  Rochelle  Salts, 120  grains. 

Bicarbonate  of  Soda,  . . 40  „ 

Dissolve  in  a tumblerful  of  water  and  then 
cadd  37  grains  of  tartaric  or  citric  acid.  Stir 
and  drink  during  effervescence. 

This  is  taken  in  the  morning  as  a mildly 
opening  draught. 


Fruit  Saline 

26.  Tartaric  Acid,  . . . 

Bicarbonate  of  Soda,  . 
Chlorate  of  Potash, 

Epsom  Salts,  .... 
Powdered  Sugar,  . . 


9 ounces. 


10 


j ounce. 

3 drachms. 
3 ounces. 


27.  Tartaric  Acid, ounces. 

Bicarbonate  of  Soda,  . . . 14  „ 

Chlorate  of  Potash,  ...  I ounce. 

Epsom  Salts, 2 ounces. 

Sugar, » 


Mix.  Note  each  ingredient  should  be  well 
dried  before  mixing. 

These  salines  are  useful  as  a mild  opening 
medicine  to  be  taken  in  eaily  morning,  2 or  3 
tea-spoonfuls  in  ^ tumblerful  of  water.  In 
feverish  states  they  may  be  safely  taken  by  any 
one. 

Lamplough’s  Pyretic  Saline. 

28.  Tartaric  Acid, 9 ounces. 

Bicarbonate  of  Soda,  . . . 10^  „ 

Chlorate  of  Potash,  ...  3 ,, 


Epsom  Salts. 

23.  Epsom  Salts, ^ oxtnce. 

Acid  Infusion  of  Roses,  . . 2 oxmces. 

Add  to  £iny  desired  quantity  of  water.  To 
De  taken  early  in  the  morniiifr. 

This  may  be  used  for  any  feverish  complaint, 


such  as  inflamed  sore  throat  (p.  155) 
cold  (p.  158)  of  the  stomach. 

or 

feverish 

Black  Draught. 

24.  Epsom  Salts, 

4 

ounces. 

Rochelle  Salts, 

2 

Essence  of  Senna, 

! 

9? 

Aromatic  Spirit  of  Ammonia,  . 
Compound  Tincture  of  Carda- 

1 

ounce. 

moms, 

1 

Water, 

16 

ounces. 

Take  three  or  four  table-spoonfuls  in  water 
early  in  the  morning. 

This  is  found  to  be  a valuable  purgative  after 


Mix.  Use  as  above. 

Calomel  and  Jalap. 

29.  Calomel, 5 grains. 

Powder  of  Jalap, 15  „ 

Mix.  Give  in  a little  water;  three  houi’s  later 
give  the  following  draught : — 

30.  Epsom  Salts,  ...  ounce. 

Manna, 60  grains. 

Tincture  of  Jalap,  . 2 tea-spoonfids. 

Cinnamon  kVater,  . 2i  table-spoonfuls. 

This  is  the  prescription  for  threatened  affec- 
tions of  the  head  (see  p.  101,  inflammation  of 
the  membranes  of  the  brain),  and  to  reduce 
the  stage  of  excitement  that  follows  injuries  to 
the  head  (see  p.  104).  It  is  also  useful  to  relieve 
a loaded  liver  (p.  197,  198),  and  as  an  active 
purgative  at  the  beginning  of  many  acute 
diseases,  inflammation  of  the  kidney  or  lung 
for  example. 


1056 


PEESCRIPTIONS. 


[Purgatives. 


Calomel  and  Rhubarb  for  Children’s 
Powders. 

31.  Calomel, \to  H graim. 

Powdered  Rhubarb,  to  d,  „ 

Aromatic  Powder,  ....  4 ,, 

This  may  be  given  to  children  in  cases  of 
thread- worm  (p.  174),  in  feverishness  accom- 
panying teething,  and  in  head  affections  in 
children.  For  instance,  if  a child  has  had  a 
fall  or  blow  on  the  head  it  is  well  to  give  such 
a powder  by  way  of  preventive  of  nervous  ex- 
citement following.  The  actual  dose  depends 
upon  the  age.  The  amount  named  would  be 
suitable  for  children  between  1 and  5 years, 
the  smaller  dose  noted  for  the  younger  child. 

Grey  Powder  and  Soda  for  Children. 

32.  Grey  Powder, \to‘i  grains. 

Carbonate  of  Soda,  ....  6 „ 

Sugar  of  Milk, 3 „ 

This  is  suitable  for  disordered  states  of  the 

bowels  in  children  where  there  is  looseness  of 
bowels,  and  the  motions  are  curdy  white,  with 
pieces  of  undigested  milk  throughout.  One 
morning  and  evening  may  be  given. 

In  regard  to  grey  powder  the  general  rule 
for  what  are  called  “Cooling  Powders”  is,  for 
a child  between  1 and  6 months,  ^ grain  grey 
powdei’,  6 grains  of  the  soda;  for  a child  be- 
tween 6 and  12  months,  1 grain  grey  powder, 
6 of  soda;  between  1 and  3 years,  1^  grains 
grey  powder,  6 soda;  and  between  4 and  8 years, 
3 grains  of  grey  powder  with  6 of  soda. 

Jalap  and  Senna. 

33.  Compotind  Jalap  Powder,  30  to  60  grains. 
Syrup  of  Senna,  ...  1 tea-spoonful. 
Camphor  Water,  ...  4 table-spoonfuls. 

Mix  and  give  in  water  early  every  morning. 
This  promotes  a watery  discharge  from  the 
bowel,  and  is  useful  in  dropsy  consequent  upon 
liver  disorder  (see  p.  435). 

Aloes. 

34.  Tincture  {or  Wine  of  Aloes),  1 tea-spoonful. 

Infusion  of  Senna,  . . 2 table-spoonfids. 

Epsom  Salts,  ....  j ounce. 

Mix  and  take  in  water  in  early  morning. 

The  aloes  acts  principally  on  the  large  bowel, 
and  is  specially  useful  in  habitual  costiveness, 
with  liard  dry  motions.  The  following  is  an 
excellent  pill,  containing  the  active  principle  of 
aloes,  namely  aloin,  in  cases  of  constant  con- 
stipation, specially  when  it  is  due  to  want  of 
sufficiently  active  exercise  in  the  open  air. 


"Ah.  Aloin, 9'^-  \ 

Extract  Belladonna, d'l'-  \ 

E.vtract  of  Nux  Vomica,  . . . gr.  4 

Hard  Soap, gr.  J 

Make  into  a pill.  Let  one  such  pill  be  taken 
either  at  bed-time,  in  which  case  it  should  act 
after  breakfast  next  morning,  or  in  early  morn- 
ing, in  which  case  it  should  act  after  dinner. 

Podophyllin. 

36.  Resin  of  Podophyllin,  ....  gr.  ^ 

Extract  of  Nux  Vomica,  . . . gr.  ~k 

Extract  of  Hyoscyamus,  ....  gr.  1 
Hard  Soap, gr.  ^ 

Make  one  pill.  Take  one  such  pill  before 
breakfast  each  morning.  This  is  a very  suit- 
able pill  for  sluggish  liver  and  the  costiveness 
that  usually  accompanies  it  (p.  195),  and  it  re- 
lieves at  the  same  time  the  indigestion  and 
headache  that  are  usually  produced  by  it. 

Rhubarb  and  Magnesia. 

37.  Carbonate  of  Magnesia,  ...  10  grains. 

Poivdered  Rhubarb,  ....  5 „ 

Aromatic  Powder,  ....  5 „ 

This  is  a suitable  powder  for  feverish  condi- 
tions in  children  and  for  disordered  states  of 
stomach  and  bowel  (p.  460). 

Another  way  of  administering  the  same 
remedies  to  infants  is  as  follows : — 

38.  Powdered  Rhubarb,  . . .15  grains. 

Carbonate  of  Magnesia,  . 60  „ 

Dill  Water,  ....  3 table-spoonfxds. 

Give  of  this  mixture  a tea-spoonful  every  two 
hours  till  the  bowels  are  freely  opened. 

Mixture  for  Gout. 


39.  Sublimed  Sidphur,  ....  2 ounces. 

Cream  of  Tartar, 1 ounce. 

Powdered  Rhubarb,  ....  j >> 
Resin  of  Guaiac  Powder,  . . 1 drachm. 

Honey, 1 pound. 


One  Nutmeg  reduced  to  powder. 

Mix  thoroughly. 

This  is  a mixture  formerly  in  much  repute 
for  gout  and  chronic  rheumatism,  and  was  well 
known  under  the  name  of  the  “Chelsea  Pen- 
sioner.” The  dose  is  2 tea-spoonfuls  night  and 
morning  till  the  whole  is  consumed. 

III.— DIARRHOEA  MIXTURES. 

The  few  mixtures  for  diarrhoea  that  will  be 
mentioned  here  are  not  to  be  given  at 
random.  Let  the  reader  refer  to  Diarrhoea 
(p.  184),  and  to  the  paragraphs  on  Kemedies 
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for  Diarrhoea  (p.  806).  It  is  possible  that 
by  acting  on  tlie  instructions  given  there, 
the  looseness  of  bowels  may  be  checked 
without  the  use  of  any  astringent  remedies, 
which  by  their  binding  effect  tend  to  cause 
costiveness  afterwards.  The  following  pre- 
scriptions are  to  be  resorted  to  only  if 
simpler  means  fail,  or  if  i)ain,  griping,  and 
excessive  discharge  make  the  case  urgent: — 

Bismuth  and  Ipecacuanha. 

40.  Carbonate  of  Bismuth,  . . . 10  grains. 

Powder  of  I pecacuanha,  . . 5 ,, 

Mix.  Give  one  powder  every  two  or  three 
hours,  till  the  diarrhoea  is  checked. 


Bismuth,  Ipecacuanha,  and  Opium. 

41.  Carbonate  of  Bismuth,  . . . \0  grains. 

Doveds  P oioder  {Compound  Ipe- 
cacuanha Powder,  xohich  con- 
tains I grain  opium  in  10  oj 
powder), 5 „ 

Mix.  Give  one  powder  every  four  hours  if 
necessary. 

Catechu  and  Chalk  Mixture. 

42.  Tincture  of  Catech  u,  I ounceif  table-spoonful). 

Oil  of  Peppermint,  . . 6 drops. 

Aromatic  Chalk  Powder,  90  grains. 

Chalk  Mixture,  . . to  ^ ounces. 

Give  an  eighth  part  after  each  loose  motion. 
If  this  treatment  fail,  add  8 drops  of  laudanum 
to  each  dose. 


It  is  well  to  make  certain,  before  giving  this 
mixture,  that  no  irritating  material  is  lodmuf*' 
in  the  bowel  by  administering  a table-spoonful 
of  castor-oil  three  or  four  hours  before  the  mix- 
ture is  begun,  if  the  case  is  not  too  urgent 

O 

43.  Ipecacuanha  Powder  used  in  large  doses, 

as  detailed  on  p.  852,  is  given  in  the 
Tropics  for  dysentery. 

44.  Liquid  Extract  of  Bad ) , ^ 

Fruit,  . tea-spoonfuls. 

Sprup  of  Red  (Jum,  . . 1 tea-spoonful. 

Water,  ...  1 

Mix.  This  is  recommended  for  chronic  dy- 
sentery (p.  186)  given  three  or  four  times  a day. 


45. 


Diarrhoea  Mixtures  for  Children. 


Carbonate  of  Bismuth, 
Ipecacuanha  Wine,  . 
Aromatic  Spirit  of  Am- 
monia, .... 


80  grains. 

80  drops. 

1|-  tea-spoonfuls. 


Simple  Syrup,  . . . | ^ ounce 

‘ (1  table-spoonful). 
Mucilage  of  Gum  Arabic,  ^ ounce, 
ater, to  2 ounces. 


Mix.  Give  a tea-spoonful  every  three  hours 
to  a child  1 year  old,  and  half  the  quantity  to 
a 6- months’- old  child.  If  it  were  absolutely 
necessary,  one  droj)  of  laiulanum  might  be 
added  to  the  dose  for  the  year-old  child.  But 
this  should  not  be  done  unless  medical  advice 
is  not  within  reach. 


46.  Aiomatxc  Powder  of  Chalk  and 

...  ; 20  (/rains. 

Upium, ) 

Carbonate  of  Bismuth,  ...  60  „ 

Mix  and  divide  into  10  powders.  One  of 
these  could  be  given  every  third  hour  to  a child 


1 year  old.  Note  that  in  aromatic  chalk  and 
opium  powder  there  is  i grain  of  opium  in  the 
20  grains  of  the  powder,  so  that  in  each  of  the 
10  powders  there  would  be  ^th  grain  of  opium. 


Diarrhoea  with  Blood  in  the  Motions. 

47.  The  Catechu  and  Chalk  mixture  (No.  42) 
may  be  used  with  the  addition  to  each 
dose  of  5 drops  tincture  of  witch-hazel  or 
Ilamamelis  virginicCu  (p.  835),  or  1 tea- 
spoonful of  the  American  preparation. 
Pond’s  extract,  or  the  same  quantity  of 
the  English  preparation,  hazeline.  The 
following  may  also  be  taken  : — 


48. 


Tincture  of  Steel  {steel  ) 
drops),  . ...  ) 

Dilute  Hydrochloric  A cid,  10 
Orange  Flower  Water,  3 


drops. 


9? 

table-spoonfuls. 


Mix  and  take  the  whole  quantity  in  water, 
to  be  repeated  every  6 hours. 

The  same  may  be  used  in  bleeding  from  the 
stomach.  See  also  p.  835. 


IV.— FEVER  MIXTURES. 
Quinine. 

49.  Quinine  is  often  the  best  drug  to  use  in 

cases  Avhere  there  is  considerable  fever. 
It  is  sometimes  best  given  alone,  simply 
stirred  in  a wine-glassful  of  cold  water. 
Dose:  3 to  5 grains  every  4 or  6 hours. 

In  cases  where  the  fever  heat  is  very  gi'eat, 
such  as  cases  of  acute  inflammation  of  glands 
(p.  207),  or  of  blood  poisoning  (p.  236),  or  in 
cases  of  ague  (p.  427),  a large  dose  should  be 
given  at  once,  namely: 

10  grains,  and  it  may  be  repeated  in  six  hours. 

Salicine. 

50.  Salicine  or  Salicylate  of  Soda  is  one  of  the 

most  quickly  acting  remedies  in  rheumatic 
fever  (p.  430). 

Dose:  20  grains  in  water  every  two  hours 

67 
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till  the  pains  are  relieved.  Thereafter  four  I 
(loses  daily  for  several  successive  days.  j 

Quinine  and  Salicine.  ! 

51.  Quinine, 5 grains. 

Salicine, 2()  „ i 

This  makes  one  powder  to  be  given  all  at 
once. 

This  is  a combination  useful  in  some  feverish 
conditions.  It  is  specially  useful  in  neuralgic 
affections  (p.  127). 

52.  Antipyrin  and  its  use  in  fever  is  sufficiently 

detailed  on  p.  821. 

Dover’s  Powder. 

53.  Dover's  Powder  is  useful  at  the  very  outset 

of  a feverish  cold  (see  Catarrh,  p.  154, 
and  Cold  in  the  Stomach,  p.  158),  inflam- 
mation of  the  bowels  (p.  162),  and  child- 
bed fever  (p.  518). 

Every  10  grains  of  the  powder  consist  of 

Powdered  Opium, 1 grain. 

Powdered  Ipecacuanha,  ...  1 ,, 

Sulphate  of  Potash, 8 grains. 

Dose:  10  (jrains  "iven  in  water. 

o o 

It  must  never  he  given  to  children. 

Acetate  of  Ammonia. 

54.  Liquor  Acetate  of  Ammonia,  . . 5 ounces. 

Simple  Syrup, H 

Water, to  Q „ 

Dose:  From  a tea-spoonful  (for  children)  to  a 
table-spoonful  (for  adults)  in  water  every  three 
hours. 

Used  in  all  feverisli  disea.ses,  especiall}’^  in  those 
accompanied  V>y  skin  eruption.  It  promotes 
sweating  and  this  reduces  the  fever. 

O 

Ammonia  and  Ether. 

55.  Liquor  Acetate  of  Ammonia,  . “bounces. 

Spirit  of  Nitrous  Ether,  . . . \ ounce. 

Simple  Syrup, 1 ?? 

Water, to  iS  ounces. 

Dose:  From  a tea-sj)Oonful  to  a table-spoonful 
(according  to  age)  in  water  every  three  hours. 
Useful  in  the  begiTining  of  most  fevers. 
Another  prescription  for  Ammonia  and  Ether 
is  given  on  p.  402. 

V.— STI  M U LANT  MIXTURES. 
Ammonia. 

56.  Carbonate  of  A mmonia,  ...  80  grains. 

Syrup  of  Ginger, 1 ounce. 

Water,  to  ^ ounces. 

Dose:  Two  tea-spoonfuls  in  water  every  four 
hours. 


Useful  in  faintness,  wind  on  the  stomach 
(p.  243),  in  nervous  and  hysterical  j)er.sons,  and 
as  a fireneral  stimulant. 

Ammonia  and  Ether. 

57.  Carbonate  of  Ammonia,  . . 120  grains. 

Chloric  Ether, 3 drachms. 

Infusion  of  Senega,  ...  6 ounces. 

Dose:  A dessert-spoonful  in  a wine-ghissful 
of  water  every  three  hours.  , 

A valuable  stimulant  in  chronic  bronchitis 
(p.  271),  and  in  exhaustion  in  cases  of  inflam- 
mation of  the  lungs  (p.  275),  and  other  weaken- 
ing diseases,  such  as  typhoid  fever. 

58.  Aromatic  Spirit  of  Ammonia,  H ounces. 

Chloric  Ether, 2\  drachms. 

Syrup  of  Ginger,  ....  1 ounce. 

Water, to  A.  ounces. 

Dose:  A dessert-spoonful  in  a wine-glassful 
of  water  as  required. 

May  be  used  for  faintness,  and  giddiness  in 
nervous  people  troubled  with  wind  on  the  stom- 
ach (p.  181).  The  same  is  useful  in  hiccup 
(p.  182)  and  palpitation,  and  is  aided  by  the 
addition  to  each  dose  of  10  drops  of  spirit  of 
camphor,  or  the  mixture  may  be  made  uj)  to 
4 ounces  with  camphor  water  instead  of  simple 
water.  With  the  addition  of  camj)hor  the  mix- 
ture is  useful  in  looseness  of  bowels  (p.  184), 
and  in  tea-spoonful  doses  might  be  given  to 
childien. 

59.  Aromatic  Spirit  of  Ammonia,  I tea-spoonful. 
Carbonate  of  Magnesia,  . 20  grains. 

Spirit  of  Chloroform,  . . 4 tea-spoonful. 

Peppermint  Water,  . to  \\  ounces. 

Make  a draimht  with  water.  To  be  taken 

O 

all  at  once  for  colic,  hysterical  faintness,  flatu- 
lence, &c. 

60.  Stimulant  Mixture  for  children  with  wind 

on  the  stomach  and  colicky  pain. 
Carbonate  of  Magnesia,  . . 00  grains. 
Sugar  of  Aniseed,  . . . . 60  „ 

Aromatic  Spirit  of  Ammonia,  30  drops. 
Compound  Tincture  of  Car- 
damoms,   2 drachms. 

Dill  Water, to  2 ounces. 

Alix.  A tea-spoonful  for  a dose,  repeated  as 
required. 

Caffein  and  Guarana — Nerve  Stimulants. 

61.  The  active  princi])le  of  coffee — caffein — and 

the  active  principle  of  the  Brazilian  cocoa 
— guaran.a — are  useful  nervous  stimulants 
in  certain  cases.  They  are  frequently  used 
in  nervous  headache. 


Stinmliint  Mixtures.] 
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The  caffein  is  given  iii  doses  of  I to  5 
grains  in  water,  or  may  be  obtained  as  efferves- 
cing citrate  of  caffein,  of  wliicli  a tea-spoonful 
in  half  a tumbler  of  water  is  the  dose,  and  it 
may  be  frequently  repeated. 

The  dose  of  guarana  is  15  to  30  grains  given 
in  water,  and  repeated  for  a time  every  tw3  hours 
if  necessary. 

Ether  and  Brandy. 

62.  Chloric  Ether, 3 drachms. 

French  Brandy, ounces. 

Infusion  of  Yellow  Cinchona,  to  8 „ 

Dose:  Two  table-spoonfuls  to  be  given  occa- 
sionally. 

In  convalescence  from  acute  diseases  or  in 
low  fevers. 

Brandy  and  Egg  Mixture. 

63.  Beat  up  an  egg  till  it  froths,  add  a lump  of 

sugar  and  two  table-spoonfuls  of  water, 
mix  well;  pour  in  half  a small  wine-glassful 
of  brandy,  or,  instead,  one  wine-glassful 
of  sherry,  and  administer  before  it  gets 
flat. 

Useful  in  convalescence  from  exhaustino-  dis- 
eases. 

Brandy  and  Milk. 

64.  Pour  a table-spoonful  of  brandy  or  a wine- 

glassful  of  sherry  into  a cup,  add  a little 
powdered  sugar  aiid  very  little  nutmeg  to 
taste.  Wann  a breakfast-cupful  of  new 
milk  and  pour  it  into  a jug  with  a spout. 
Pour  the  milk  from  a height  into  the  cup 
containing  the  brandy  or  wine.  The  milk 
must  not  be  boiled. 

Beef  and  Iron  Wine. 

65.  Seveial  chemists  now  make  a preparation 

of  beef,  wine,  iron,  or  meat  and  malt  wine, 
&c. 

These  are  useful  in  weak  states  of  health,  and 
often  veiy  useful  in  exhausting  diseases  of 
children. 

The  Beef  and  Iron  Wine  of  Burrouglis  ^Vel- 
corne  & Co.,  and  the  Extract  of  Meat  and  Malt 
Wine  of  Coleman,  are  illustrations. 

VI.— SEDATIVE  (SOOTHING) 

M IXTU  RES. 

66.  Bromide  of  Potassium  is  one  of  tlie  sim])lest 

and  safest  (if  not  used  with  unnecessary 
frequence)  of  soothing  drugs. 

Dose:  For  adults,  . ....  30  grains. 

For  young  children,  . . 5 „ 

It  should  be  dissolved  in  sweetened  water. 

It  is  exceeding  valuable  in  many  nervous 


diseases,  especially  epilepsy  (p.  123),  inflamma- 
tion of  the  brain  (p.  100)  and  spinal  cord  (p.  117), 
child-crowing  (p.  464),  somnambulism  (p.  116), 
and  sometimes  sick-headache  and  neuralgia. 

67.  Belladonna  is  also  very  serviceable  in  ner- 
vous diseases,  especially  sp;ismodic  diseases, 
such  as  ej)ilej)sy  (p.  123).  It  is  one  of  the 
best  remedies  in  whooping-cough  (p.  416). 

At  the  places  referred  to  directions  are  given 
for  the  use  of  the  drug. 

68.  Extract  of  Belladonna,  ...  (jrain. 

Extract  of  Ilyoscyamus  (^IJenbane),  1^  grains. 
Extract  of  Centian,  ....  1 grain. 

To  be  made  into  one  pill. 

Dose:  One  pill,  to  be  rejjeated  twice  or  thrice 
within  eight  hours  if  required. 

Useful  in  allaying  irritation  of  bowels  and 
bladder  (p.  305). 

69.  Extract  of  Indian  Hemp  {Can- 
nabis Indica),  . . . . 1-|  grains. 

Extract  of  Henbane,  ....  6 „ 

Extract  of  Gentian,  ....  6 „ 

Make  into  a pill  mass  and  divide  into  six  pills. 
Dose:  One  pill  I’epeated  thrice  or  four  times 
daily  if  necessary. 

This  is  extremely  soothing  in  sick-headache 
(p.  113),  in  various  painful  diseases  of  women 
(p.  510  and  504).  It  is  also  used  for  sleepless- 
ness (p.  117).  In  such  a case  the  dose  should 
not  be  larger  than  ^ grain  of  the  Indian  Hemp 
to  begin  with. 

0])ium  or  its  chief  active  principle  morjfliia 
is  one  of  the  most  powerful  of  sootlnng  remedies. 
One  mixture  containing  it  will,  therefore,  be 
given. 

70.  Lupior  Hydro  chlorate  of  Morphia,  ^ ounce. 
Tincture  of  Hyoscyamus,  . . 1 „ 

Syrup  of  Orange, 1 

Tl  ater to  ounces. 

Dose:  A dessert-spoonful  in  water,  to  be  re- 
peated in  two  or  three  hours,  only  if  necessary. 

This  mixture  is  likely  to  relieve  most  painful 
affections  of  the  stomach  and  bowels,  many 
spasmodic  diseases,  s])asmodic  cough,  &c.  It 
ought  not  to  be  given  for  cough  when  any  de- 
fluxion is  brought  up  by  coughing,  and  it  ought 
never  to  be  given  to  children. 

VII. -COUGH  MIXTURES. 

A separate  paragrapli  relating  to  cough  mix- 
tures is  given  here  mainly  to  warn  persons 
against  the  indiscriminate  use  of  the  ordinary 
mixtuies.  Oough  is  certain  to  exist  wherever 
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there  is  phlegm  or  matter  in  the  air-tubes,  and 
is  the  natural  method  of  expelling  the  offending 
material.  To  stop  cough,  in  such  cases,  is  cer- 
tain to  do  harm  by  causing  the  material  to  re- 
main and  accumulate  in  the  lungs  or  air-pas- 
sages. In  such  cases  the  proper  treatment  is  to 
giv’e  medicine  which  will  aid  the  expulsion  of 
the  material,  and  thus  relieve  the  cough.  But, 
in  the  second  place,  the  cough  may  be  due  to 
irritability  of  the  air-passages  without  the  pre- 
sence of  any  material  to  be  expelled.  In  such 
cases  soothing  drugs  are  needed.  For  further 
details  see  p.  284.  The  difference  may  be  put 
by  calling  the  first  class  of  cases  that  of  cough 
with  spit  and  the  second  class  that  of  dry  cough. 

For  Cough  with  Spit. 

71.  Ipecacuanha  Wine  5 to  40  drops,  according 

to  age,  in  a table-spoonful  of  water. 

Useful  in  rendering  the  detluxion  more  fluid 
so  that  it  is  moi’e  readily  expelled. 

72.  Carbonate  of  Ammonia,  . . . \Q  grains. 

Ipecacuanha  Wine,  ....  80  drops. 

Camphor  Water,  ....  to  ^ ounces. 

A dessert-spoonful  every  twm  or  three  hours. 
Useful  for  children  to  aid  the  ex])ulsion  of 
matter  from  the  air-tubes  in  bronchitis,  whoop- 
ing-cough, &c. 

73.  Carbonate  of  Ammonia,  . . 40 

Spirit  of  Ether, 2 drachms. 

Tincture  of  Squill,  . • • 

Tincture  of  Camphor,  ...  2 „ 

Infusion  of  Senega,  . . to  ^ ounces. 

Mix;  Give  one  table-spoonful  in  water  every 
four  hours. 

Useful  for  helping  the  cough  in  the  bronchitis 
of  old  people. 

For  Dry  Cough. 

74.  Ipecacuanha  Wine  may  be  u.sed  as  directed 

for  cough  with  spit.  It  often  gives  great 
relief  when  sprayed  into  the  back  of  the 
throat  by  means  of  the  spray  producer 
(see  Plate  of  Appliances  for  the  Sick-room). 
A few  drops  of  the  wine  added  to  some 
honey  and  water  would  make  a soothing 
mixture  for  children,  or  liquorice  juice 
might  be  employed  for  the  same  purpose. 

75.  A very  useful  cough  mixture  when  the  cough 

is  the  result  of  irritability  of  the  air-y>as- 
sages  will  be  found  under  Sedative  (Sooth-  j 
ilia)  Mixtures,  No.  70.  It  should  not  be 
criven  to  children. 

O 

No  cough  mixture  containing  laudanum,  or 
other  preparation  of  opium,  such  as  paregoric 


elixir,  or  a drug  like  chlorodyne,  should  be 
given  to  children  without  a physician’s  orders. 

VIII.— GARGLES  AND  MOUTH  WASHES 
AND  TOOTH  POWDERS. 

Borax  Gargle. 

76.  Borax, j ounce. 

Tincture  of  Myrrh,  ....  I „ 

Water, to  ^ ounces. 

Mix.  Gargle  the  mouth  with  a small  quan- 
tity added  to  an  equal  quantity  of  lukewarm 
water  twice  daily  in  cases  of  ulcers  about  the 
mouth  and  throat  (p.  149),  or  in  relaxed  sore 
throat  and  inflammation  of  tolisils  (p.  155). 

Borax  and  Glycerine. 

77.  Borax, j ounce. 

Glycerine, 1 „ 

Dissolve  and  apply  with  a brush  in  cases  of 
ulcers  and  cracks  of  tongue,  sore  throat,  &c.  ()). 
155). 

Alum  Gargle. 

78.  Burnt  Alum, 80  grains. 

Tincture  of  Myrrh,  ....  1 ounce. 

Water, to  1 ounces. 

Mix.  Apply  this  to  the  gums,  mouth,  throat, 
&c.,  in  cases  similar  to  above. 

Alum  and  Catechu  Gargle. 

79.  Burnt  Alum, grains. 

Tincture  of  Catechu,  . . 1 oxince. 

Tincture  of  Cayenne,  . . 1 tea-spoonfd. 

Glycerine, 1 ounce. 

Water, to  A ounces. 

Mix.  This  is  a very  useful  gargle  in  cases  of 
relaxed  sore  throat,  in  which  case  diluted  with 
an  equal  quantity  of  warm  water  it  may  be  used 
several  times  a day.  It  may  also  be  applied, 
full  strength,  by  means  of  a camel’s-hair  pencil 
at  the  very  onset  of  an  inflamed  sore  throat. 

Tannic  Acid  Gargle. 

80.  Tannic  Acid, 90  grains. 

Tincture  of  Myrrh,  ....  ounce. 

Glycerine, 1 » 

Water, 4 ounces. 

Mix.  In  cases  of  relaxed  sore  throat,  ulcera- 
tion of  mouth,  loosening  of  teeth,  spongy  gums, 
this  is  useful  diluted  with  three  times  the  quan- 
tity of  warm  water,  or  ajijflied,  half  strength,  by 
a camel’s-hair  pencil. 

Carbolic  Acid  and  Myrrh  Mouth  Wash. 

81.  Carbolic  Acid  (Calvert’s,  No.  2),  4 ounce. 

Tincture  of  Myrrh  and  Borax, . h ,, 

Glycerine, 2 ounces. 

Water, . 1 ounce. 
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Mix.  About  half  a tea-spoonful  of  the  mix- 
ture in  a third  of  a tumblerful  of  warm  water 
makes  a most  soothing  and  pleasant  mouth 
wash.  It  is  valuable  for  decaying  teeth  and 
spongy  gums,  removes  otiensive  odour  from  the 
breath,  and  is  effective  in  removing  the  smell 
of  smoke  from  the  breath. 


Chlorate  of  Potash  Mouth  Wash. 


82.  Chlorate  of  Fotash,  . . 

. . j ounce. 

Tincture  of  Myrrh, . . . 

. . i „ 

Glycerine, 

. . 1 „ 

Water, 

Mix.  This  diluted  with  three  or  four  parts 

of  water  may  be  used  for 
gargle,  ulcerated  mouth,  &c. 

sore  throat,  as  a 

Iron  and  Glycerine 

Gargle. 

83.  Tincttire  of  Steel,  . . . 

. . 1 ounce. 

Glycerine, 

. . 1 „ 

Rose  Water, 

Water,  . . . . . 

. ^0  4 „ 

Mix.  Diluted  with  equal  parts  of  water  this 
may  be  used  as  a gargle  for  sore  throat,  or  ap- 
plied full  strength  by  a camel’s-hair  pencil,  or 
diluted  with  three  or  four  parts  of  water  it 
may  be  sprayed  into  the  throat  with  a spray- 
producer  for  hoarseness. 

Antacid  and  Astringent  Tooth  Powder. 


IX.— LINIMENTS,  LOTIONS,  AND 
WASHES. 

Camphor  Liniment. 

87.  Camphor, I ounce. 

Olive  or  Cottonseed  Oil,  ...  4 ounces. 

Crush  tlie  camphor  and  set  it  aside  in  the  oil 
till  it  is  dissolved. 

Soap  Liniment  (Opodeldoc). 

88.  Hard  Soap,  . ...  ounces. 

Camphor, I;^  „ 

Od  of  Rosemary,  ...  3 fluid  drachms. 

Rectified  Spirit,  . . .18  fl^iid  ounces, 

^^ater, 2 „ „ 

Crush  the  soap  and  camphor  and  mix  with 
the  spirit  and  water,  finally  add  the  oil  of  rose- 
mary. 

Soap  and  Opium  Liniment. 

89.  Liniment  of  Soap,  . . "f 

Tincture  of  Opium, . . \ of  each  1 ounce. 

{Laudanum).  J 

This  is  also  frequently  called  opodeldoc.  It 
is  useful  as  a stimulating  liniment  for  sprains, 
bruises,  stiff  joints,  &c.,  after  all  pain  has  ceased. 
Spi’inkled  on  flannel  and  applied  to  the  throat 
it  is  useful  in  sore  throat,  hoarseness,  and  for 
the  relief  of  cough.  For  sprains  1 tea-spoonful 
tincture  of  arnica  may  be  added. 


84.  Frecepitated  Chalk,  ....  5 ounces. 

Magnesia, 1-|-  „ 

Orris  Root  Founder,  ....  ^ ounce. 

Sugar, „ 

Tannic  Acid, 30  grains. 

Oak  Bark  in  Fowder,  ...  ,5  „ 

Fowdered  Hard  Soap,  ...  ^ ounce. 

Otto  of  Roses, 10  drops. 

Oil  of  Lemon, 2 „ 

Mix. 

Camphorated  Chalk  Tooth  Powder. 

85.  Camphor, U ounces. 

Orris  Root  Fowder,  ....  ^ ounce. 

Frecipitated  Chalk,  ....  \lh. 

Mix. 

Antiseptic  Tooth  Powder. 

86.  Fowdered  Castile  Soap,  ...  60  grains. 

Frecipitated  Chalk,  ....  2 oitnces. 

Eucalyptus  Oil, 60  drops. 

Carbolic  Acid, 30  „ 

Mix  thoroughly. 


Ammonia  and  Camphor  Liniment. 

90.  Ammonia  Water  (Spirit  of 

Hartshorn),  ....  1 tea-spoonful. 

Liniment  of  Camphor,  . . 1 ounce. 

The  above  liniment  is  useful  as  a stimulant, 
for  friction  to  the  chest,  stiff  joints,  rheumatic 
joints,  &c. 

Turpentine  Liniment. 

91.  Oil  of  Turpentine, 4 ounces.. 

Camphor, ^ ounce. 

Soft  Soap, 2 

Mix.  This  is  employed  as  a stimulating 
liniment  in  cases  mentioned  under  No.  90,  and 
3 ounces  of  it  mixed  with  6 of  camphor  lini- 
ment are  used  as  a liniment  for  the  chest  in 
cases  of  chronic  bronchitis,  ])ain  in  the  chest, 
and  for  sore-throat,  hoarseness,  &c. 

Chilblain  Liniment  (Wardrop’s). 

92.  TimOhre  of  Cantharides  (Spanish- 

fly)^  3 drachms. 

Soap  lAniment, 9 ^ 
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Soothing  Liniment. 

93.  Liniment  of  Aconite,  . . \ 

Liniment  of  Belladonna,  \ of  each  1 ounce. 

Liniment  of  Chloroform,  ] 

Mix.  Tliis  is  a very  soothing  mixture  for 
rubbing  on  painful  joints,  rheumatic  joints,  for 
neuralgia,  for  j)aiu  in  the  back  or  side.  (See  p. 
919.) 

The  liniments  of  aconite  and  belladonna 
are  made  by  taking  20  ounces  of  the  aconite  or 
belladonna  root,  bruising  and  rubbing  it  into  a 
coarse  powder,  and  letting  it  steep  for  several 
days  in  rectified  spirit,  during  which  the  mix- 
ture is  frequently  shaken  up.  Then  the  liquid 
portion  is  drained  off,  and  the  refuse  washed 
with  spirit.  The  total  quantity  obtained  should 
be  20  fluid  ounces.  Finally  an  ounce  of  camphor 
is  added. 

The  liniment  of  chloroform  is  made  with 
two  fluid  ounces  of  chloroform,  and  two  of  lini- 
ment of  camphor  (No.  87). 

Liniment  of  Lime  (Carron-oil). 

94.  Lime  Water, 1 ounce. 

Olive,  Linseed,  or  Cottonseed  Oil,  1 „ 

Mix.  This  is  a most  soothing  application  to 
burns  (p.  999). 

The  lime-water  is  made  with  1 ounce  slaked 
lime,  and  80  ounces  (4  pints  or  i gallon)  distilled 
water.  Keep  it  in  a stoppered  bottle,  and  draw 
off  the  clear  solution  as  required.  The  lime  is 
slaked  as  follows : take  1 ounce  fresh  lime,  add 
1 fluid  ounce  boiling  water  and  then  30  ounces 
cold  water,  and  stir  occasionally  for  half  an  hour. 
Allow  it  to  stand  an  hour,  carefully  ]K)ur  oft 
the  water.  The  white  deposit  remaijiing  is  the 
slaked  lime.  Lime-water  may  be  straightway 
made  from  it  by  adding  30  ounces  distilled 
water,  stirring  the  mixture  well  for  a time,  then 
allowing  the  coarser  particles  to  settle,  and 
pouring  off  the  watery  ])ortion  into  a stoppered 
bottle,  where  it  stands  till  clear.  The  clear 
water  is  then  used  as  required. 

Lotions  for  Wounds. 

95.  These  have  been  sufficiently  indicated  on 

p.  917  and  p.  971. 

Eye  Lotions. 

Chamomile-tea  Wash. 

96.  Chamomile  Flowers,  . h ounce. 

Boiling  Water,  . . . W ounces  {\  pint). 

Infuse  for  half  an  hour  and  strain. 

This  is  a very  mild  eye  wash.  It  may  be 
diluted  with  lukewarm  water  for  use.  If  a 


stronger  solution  is  required,  as  when  the  eyes 
are  mattering,  one  of  the  following  three  may 
be  substituted  : — - 

97.  Bxdphate  of  Zinc, 2 grains. 

Water, 1 ounce. 

Or, 

98.  Alum, ^grains. 

Water,  1 ounce. 

Or, 

99.  Bichloride  of  Mercury,  \ . . \ grain. 

Water,  2 ounces. 

Dissolve.  This  is  still  further  diluted  for  use 
with  two  or  three  times  the  quantity  of  water. 

Note. — It  is  very  poisonous,  and  must  he  kept 
out  of  the  range  of  being  accidentally  used  for 
internal  medicine. 

Any  of  these  four  may  be  used  as  a wash  for 
inflamed  conditions  of  the  eyelids.  (Refer  to 
Conjunctivitis,  p.  368).  When  there  is  fear  of 
light  to  any  extent,  and  the  eye  cannot  be 
opened  to  the  light,  such  should  not  be  used, 
but  the  atropine  drops  employed  and  the  other 
treatment  recommended  under  inflammation  of 
the  cornea  (p.  371). 

Eye  Ointment. 

100.  Yellow  Precipitate,  ....  grains. 

Vaseline  or  Lard, 1 ounce. 

Mix  with  the  aid  of  heat.  A stronger  oint- 
ment with  the  same  ingredients  is  mentioned 
on  p.  367. 

101.  Weak  Citrin  Ointment,  ...  1 drachm. 

Vaseline  or  Lard,  ....  7 drachma. 

Mix.  This  is  very  suitable  for  applying  to 
the  edges  of  inflamed  and  thickened  eyelids 
with  inflammation  round  the  lashes  (see  p.  367). 

Hair  Wash. 

102.  Aromatic  Spirit  of  Ammonia,  . \ ounce. 

Spirit  of  Rosemary,  ....  1 „ 

Glycerine, 1 » 

Tincture  of  Caniharides  (Spanish- 

Pj\ i 

Rose  Water, to  S ounces. 

Mix.  This  is  to  be  applied  to  the  roots  of 
the  hair  with  a piece  of  sponge  or  a fine  brush, 
when  the  hair  is  falling  off. 

Erasmus  Wilson’s  Hair  Wash. 

103.  Strong  Liqxior  Ammonia,  . . 1 ounce. 

Spirit  of  PLOsemary,  ....  3 ouxices. 

Tincture  of  Cantharides,  ...  1 ounce. 

Almond  Oil, I >> 

Lavender  Water, 2 ounces. 

Use  as  directed  for  No.  102. 


GLOSSAKY. 


Abdomen  (Lat.  dbdere,  to  conceal),  the  belly,  pp. 
130,  138. 

Abortion  (Lat.  abortio),  a miscarriage,  p.  513. 

Abrasion  (I.iat.  ab,  off,  and  rado,  I rub),  removal 
of  the  protecting  surface  of  the  skin,  p.  974. 

Abscess  (Lat.  absccderc,  to  separate),  a collection 
of  matter,  pp.  28,  209. 

Absorption  (Lat.  abnorbcre,  to  suck  up),  the  pro- 
cess by  which  materials  are  taken  up  by  vessels  in 
the  body,  pp.  201,  204. 

Acetabulum  (Lat.  acetuni,  vinegar)  means  a ves- 
sel for  holding  vinegar.  Applied  to  the  socket  into 
which  the  upper  end  of  the  thigh-bone  fits  to  form 
the  hip- joint,  p.  22. 

Acholia  (Gr.  «,  not,  and  c?iole,  bile),  absence  of 
bile,  p.  199. 

Acromion  (Gr.  akros,  high,  and  omos,  the  shoulder), 
the  process  of  the  shoulder  blade  which  forms  the 
point  of  the  shoulder,  p.  21. 

Acute  (Lat.  acutus,  sharp),  applied  to  disease 
running  a rapid  course  with  severe  symptoms,  p.  4. 

Adenitis  (Gr.  aden,  a gland),  infiammation  of 
glands,  p.  207. 

Adenoid  (Gr.  aden,  a gland),  gland-like,  p.  201. 

Adipose  (Lat.  adcps,  fat),  applied  to  fatty  tissue, 
p.  17. 

Aeroscope  (Gr.  aer,  the  air,  and  skoped,  I ex- 
amine), an  instrument  for  determining  the  presence 
of  particles  in  the  air,  p.  685. 

.^biology  (Gr.  aitia,  a cause,  and  logos,  a dis- 
course), the  branch  of  medical  science  which  deals 
with  the  causes  of  disease,  p.  4. 

Afferent  (Lat.  ad,  to,  and  fero,  I carry),  nerves 
or  vessels  which  convey  impressions  or  blood  or 
lymph  towards  the  centre  of  the  body,  p.  291. 

Agraphia  (Gr.  or,  not,  and  grapho,  I write),  loss 
of  power  of  writing,  p.  120. 

Albumin  (Lat.  album,  white),  a substance  of  which 
white  of  egg  is  a type,  p.  132. 

Albuminuria(Lat. aZiumir?,  from  a76i<m,  white,  and 
Gr.  ouron,  the  urine),  albumin  in  the  urine,  p.  295. 

Algide  (Lat.  algeo,  to  be  very  cold),  applied  to  a 
stage  of  cholera,  p.  188. 

Alkalies  (Arabic,  al,  essence,  and  kali,  the  plant 
from  which  soda  was  first  obtained),  compounds  of 
certain  metals,  soda,  potash,  &c.,  which  neutralize 
acids,  p.  844. 

Alkaloid  {alkali,  which  see,  and  Gr.  eidos,  like- 
ness), certain  complex  nitrogenous  principles  found 
in  plants,  such  as  morphia,  strychnia. 

Alopecia  (Gr.  alopex,  a fox,  in  which  partial  loss 
of  hair  is  common),  loss  of  hair,  p.  329. 

Alteratives  (Lat.  alter,  another),  remedies  which 
modify  nutritive  processes  in  the  body,  p.  822. 

Alveolus,  pi.  Alveoli  ( Lat.  alveus,  a trough), 
applied  to  the  sockets  of  the  teeth  and  the  air-cells 
of  the  lung,  p.  252. 

Amaurosis  (Gr.  amauroo,  I darken),  loss  of  sight, 
partial  or  complete,  p.  378. 

Amblyopia  (Gr.  amblus,  dulled,  and  dps,  eye), 
defective  vision,  p.  378. 

Amenorrhoea  (Gr.  a,  absence  of,  men,  the  month, 
red,  I flow),  absence  of  the  monthly  illness,  p.  508. 

Amnesia  (Gr.  amnesia,  forgetfulness),  loss  of 
memory  of  words,  p.  120. 

Amnion  (Gr.),  the  membranous  sac  enclosing  the 
fcetus,  p.  485. 

Amoeba  (Gr.  ameibd,  I change),  an  elementary 
organism,  p.  214. 


Ampulla  (Lat.  ampulla,  a flask),  a dilated  portion 
of  a canal,  |).  358. 

Amyloid  (I^at.  amylum,  starch),  starch-like,  p.  200. 

Anaemia  (Gr.  a,  without,  and  haima,  blood),  the 
condition  of  poverty  of  blood,  pp.  103,  215. 

Anaesthesia  (Gr.  a,  not,  and  aisthanomai,  I per- 
ceive), loss  of  feeling,  p.  118. 

Anaesthetics  (see  above),  substances  which  abolish 
sensation,  p.  904. 

Anasarca  (Gr.  ana,  through,  and  sarx,  flesh),  a 
term  for  dropsy,  p.  435. 

Anatomy  (Gr.  ana,  apart,  and  icmnd,  I cut),  the 
science  which  deals  with  the  structure  of  organized 
bodies,  p.  15. 

Anchyloblepharon  (Gr.  ankule,  a thong,  and 
blepharon,  the  eyelid),  adhesion  of  eyelids  to  one  an- 
other, p.  369. 

Anchylosis  (Gr.  ankulos,  curved),  the  stiffening 
and  fixing  of  a joint  by  disease,  p.  33. 

Aneurism  ((4r.  aneurund,  to  widen),  a tumour 
formed  by  dilatation  of  an  artery,  p.  244. 

Angeioma  (Gr.  angeion,  a blood-vessel),  a blood- 
vessel tumour,  p.  247. 

Angina  (Lat.  angina,  from  ango,  I strangle),  an 
aft'ection  of  the  heart  accompanied  by  a paroxysm  of 
pain,  p.  243. 

Angioleucitis  (Gr.  angeion,  a vessel,  leukos,  white, 
and  termination  itis),  inflammation  of  lymphatic 
vessels,  p.  206. 

Anodynes  (Gr.  a,  without,  and  odune,  pain),  re- 
medies for  the  relief  of  pain,  p.  897. 

Anorexia  (Gr.  an,  negative,  and  orexis,  appetite), 
want  of  appetite,  p.  146. 

Anosmia  (Gr.  a,  not,  and  osmc,  smell),  loss  of  sense 
of  smell,  p.  366. 

Antacids  (Gr.  anti,  against,  and  Lat.  acidus,  acid), 
remedies  which  neutralize  acids,  pp.  839,  843. 

Anthelmintic  (Gr.  anti,  against,  and  elmins,  a 
worm),  remedies  against  worms,  p.  871. 

Anthrax  (Gr.  anthrax,  a coal  or  carbuncle),  an 
infectious  disease  specially  attacking  animals,  but 
communicable  to  man,  p.  315. 

Anthropometry  (Gr.  anthrdpos,  a man,  and  mct- 
ron,  a measure),  the  measurements  of  the  physical 
proportions  of  the  body,  strength,  weight,  height, 
&c.,  p.  467. 

Antidote  (Gr.  anti,  against,  and  diddmi,  to  give 
in  return),  a medicine  which  counteracts  the  effects 
of  a poison  or  destroys  it,  p.  1018. 

Antifebrile  (Gr.  anti,  against,  and  Lat.  fcbris, 
fever),  applied  to  remedies  for  fever,  p.  820. 

Antiperiodic  (Gr.  anti,  against,  and  periodos,  a 
period),  remedies  for  diseases  which  have  increase  or 
return  at  regular  intervals,  such  as  ague,  p.  823. 

Antiphlogistic  (Gr.  anti,  against,  and  p)hldgdsis, 
heat),  a remedy  for  fever,  p.  820. 

Antipyretic  (Gr.  anti,  against,  and  fever), 

remedies  for  fever,  p.  819. 

Antiseptic  (Gr.  aiUi,  against,  and  scpd,  I make 
putrid),  substances  which  prevent  putrefaction,  p.  395. 

Antispasmodics  (Gr.  ant),  against,  spasmos,  a 
spasm),  remedies  to  allay  spasm  of  pain,  flatulence, 
&c.,  p.  897. 

Anus  (Lat.  anus,  the  sitting  thing),  the  termina- 
tion of  the  bowel,  p.  130. 

Aorta  (Gr.  aeird,  I take  up  or  carry),  the  large 
artery  springing  from  the  left  side  of  the  heart,  p.  219. 

Aperients  (Lat.  apcrio,  1 open),  medicines  which 
gently  open  the  bowels,  p.  856. 
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Aphasia  (Gr.  a,  not,  and  phiimi,  I speak),  a disease 
of  the  brain  causing  loss  of  the  faculty  of  speech,  p.  94. 

Aphemia  (Gr.  a,  not,  and  phemi,  I speak),  loss  of 
faculty  of  speech,  p.  120. 

Aphonia  (Gr.  a,  not,  phone,  the  voice),  loss  of  voice, 
p.  287. 

Aphthae  (Gr.  aphtha,  from  apto,  I set  on  fire),  the 
patches  of  thrush,  p.  149. 

Apnoea  (Gr.  a,  not,  pneo,  I breathe),  temporary 
arrest  of  breathing  through  saturation  of  the  blood 
with  oxygen,  p.  286. 

Aponeuroses,  fibrous  membranes  inclosing  muscles, 
p.  76. 

Arachnoid  (Gr.  arachne,  a spider’s  web,  and  eidos, 
shape),  a membrane  of  brain  and  spinal  cord,  pp. 
91,  97.  . . . i 

Argyria  (Gr.  arguros,  silver),  discoloration  of  the 
skin  due  to  prolonged  use  of  silver  as  an  internal 
remedy. 

Arthritis  (Gr.  arthron,  a joint),  inflammation  of 
a joint,  p.  33. 

Articulation  (Lat.  articulus,  a joint),  a joint,  p.  23. 

Arytenoid  (Gr.  arutaina,  a pitcher),  cartilages  of 
the  box  of  the  windpipe,  p.  262. 

Ascaris  (Lat.  ascaris,  a worm),  a round-worm,  p. 
173. 

Ascites  (Gr.  askites,  from  askos,  a bag),  dropsy  of 
the  belly,  p.  191. 

Asphyxia  (Gr.  asphuxia,  a stopping  of  the  pulse), 
suffocation,  pp.  285,  1008. 

Asthenopia  (Gr.  a,  not,  sthcnos,  strength,  dps,  the 
eye),  weak-sightedness,  p.  378. 

Astigmatism  (Gr.  a,  want  of,  and  stigma,  a point), 
a defect  of  the  eye,  causing  blurred  vision,  p.  378. 

Astragalus  (Gr.  astragalos),  the  bone  of  the  ankle 
on  which  the  lower  leg  bones  rest,  p.  23. 

Atavism  (Lat.  atavus,  a grandfather),  the  inherit- 
ance of  some  peculiarity  existing  in  a grandparent, 
but  absent  from  the  parent,  p.  7. 

Atelectasis  (Gr.  ateles,  imperfect,  and  ektasis, 
widening),  imperfect  expansion  of  the  lungs  after 
birth,  p.  283. 

Atheroma  (Gr.  athara,  gruel),  a disease  of  arteries, 
p.  244. 

Atonic  (Gr.  a,  not,  and  tonos,  tone),  without  tone 
or  power. 

Auditory  (Lat.  audio,  I hear),  belonging  to  the 
organ  or  sense  of  hearing,  p.  357. 

Auricle  (Lat.  auricula,  a little  ear),  the  upper 
chamber  of  each  side  of  the  heart,  y>.  219.  ’J  he  outer 
part  of  the  ear,  p.  356. 

Auscultation  (Lat.  ausculto,  I listen),  a method  of 
examining  the  body  by  listening  over  various  parts, 
p.  266. 

Axilla  (Lat.),  the  arm-jnt,  p.  227. 

B. 

Bacillus  (T^at.  hacillum,  a little  rod),  a variety  of 

germ,  pp.  387,  393.  . r 

Bacteria  (Gr.  bakterion,  a little  staff),  a variety  of 

germ,  p.  386. 

Basilic  (Gr.  hasilikos,  royal),  applied  to  veins  of 
the  arm  from  the  notion  that  they  were  of  great  irn- 
ytortance  to  the  body,  p.  229. 

Biceps  (Lat.  bis^  twice,  and  caput^  the  head),  ap- 

{died  to  muscles,  p.  72.  _ ... 

Bicuspid  Teeth  (Lat.  his,  twice,  and  cuspis,  a point), 
applied  to  teeth,  pp.  136,  137. 

Bleb  (Saxon  hUedr,  from  blasan,  to  blow),  a watery 

sac  or  vesicle,  p.  313.  i • • 

Blepharitis  (Gr.  blepharon,  the  eyelid,  and  itis, 
signifying  inflammation),  inflammation  of  the  edge 

of  the  eyelid,  p.  367.  , 

Bothriocephalus  latus  (Gr,  bothrion,  a little  pit. 


and  kephale,  the  head,  Lat.  latus,  broad),  a tape- 
worm, ]j{j.  168,  170. 

Brachial  (Lat.  brachium,  the  arm),  belonging  to 
the  arm,  yi.  99. 

Bromism,  symyitoms  due  to  continued  use  of  the 
bromides,  p.  905. 

Bronchiectasis  (Gr.  bronchia,  bronchial  tubes,  and 
ektasis,  widening),  dilatation  of  bronchial  tubes,  p.  272. 

Bronchitis  (Lr.  bronchos,  and  itis,  signifying  in- 
flammation), inflammation  of  bronchial  tubes,  y>.  270. 

Bronchocele  (Gr.  bronchos,  the  windpipe,  and  kele, 
tumour),  goitre,  f).  210. 

Bronchus  (Gr.  bronchos),  ayiplied  to  the  two  divi- 
sions of  the  windpipe,  yi.  251. 

Bubo  (Gr.  bonbon,  the  groin),  an  inflammation  of 
a lymphatic  gland,  usually  of  the  groin,  yjyi.  987,  988. 

Bulimia  (Gr.  bou,  indicating  emphasis,  and  lirnos), 
morbid  hunger,  yi.  146. 

Bulla  (Lat.  bulla,  a bubble  of  water),  a bleb,  p.  313. 

Bursae  (Gr.  bursa,  a bag  or  purse),  ay>plied  to  small 
sacs,  secreting  fluid,  placed  over  a joint  or  tendon  to 
facilitate  its  movement  and  prevent  friction,  yx  75. 

c. 

Cachexia  (Gr.  kakos,  bad,  and  hexis,  a habit),  a 
morbid  condition  of  body,  yi.  4. 

Caecum  (Lat.  ccecus,  blind),  the  beginning  of  the 
large  intestine,  yj.  130. 

Calcaneus  (Lat.  calcaneum,  from  calx,  the  heel), 
the  bone  of  the  heel,  p.  83. 

Calcareous  (Lat.  calx,  lime),  chalky,  yi{).  243,  923. 

Calculus  (Ivat.  calculus,  a small  stone,  from  calx, 
chalk),  applied  to  any  concretion  formed  in  the  body, 
p.  298. 

Callus  (Lat.  callus,  hardness),  the  material  formed 
round  the  ends  of  a broken  bone  to  knit  them  together, 
p.  36. 

Calorie  (Lat.  calor,  heat),  the  unit  of  heat,  p.  529. 

Calorimeter  (Lat.  calor,  heat,  and  Gr.  metron,  a 
measure),  an  instrument  for  measuring  amount  of 
heat  given  off  from  a body. 

Canaliculi  (Lat.  canaliculus,  a small  channel), 
small  canals  in  bone,  yj.  18. 

Cancellated  (Lat.  cancdli,  lattice),  ayiyilied  to 
spongy  bone  because  of  the  lattice-like  arrangement 
of  the  bone  spicules,  y).  17. 

Canities  (Lat.  canities,  hoariness,  from  cn?ii<s, 
gray-haired),  grayness  of  hair,  y>.  329. 

Capelline  (from  Lat.  caput,  the  head),  ayi{)lied  to 
a bandage  for  the  head,  yj.  960. 

Capillaries  (Lat.  capillus,  a hair),  the  finest  sub- 
divisions of  the  blood-vessels,  p.  225. 

Carbo-hydrates  (T>at.  carbo,  a coal,  and  Gr.  hudor, 
water),  compounds  of  carbon  with  hydrogen  and 
oxygen  in  y)roy)ortions  to  form  water,  such  as  sugar 
and  starches,  y).  133. 

Carbonaceous  (Lat.  carbo),  of  the  nature  of  car- 
bon, apy)lied  to  sugary  and  starchy  food-stuffs,  yi.  538. 

Carcinoma  (Gr.  karkinos,  a crab),  a variety  of 
cancer,  p.  463. 

Cardiac  (Gr.  kardia,  the  heart),  belonging  to  the 
heart. 

Caries  (Tjat.  caries,  rottenness),  ulceration  <4  bone, 
j).  26. 

Carminatives  (Lat.  carmen,  a song  or  charm), 
ay)plied  to  remedies  for  flatulence,  {).  848. 

Carotid  (from  Gr.  karoo,  to  throw  into  a heavy 
sleey)),  ay)y)lied  to  the  large  arteries  of  the  neck  by 
the  ancients  from  belief  that  they  were  the  cause  of 
deep  sleey). 

Carpus  (Gr.  karpos,  the  wrist),  the  wrist,  p.  22. 

Cartilage  (Lat.  cartilago),  gristle,  p.  23. 

Casein  (Lat.  cascus,  cheese),  an  albuminous  body, 
the  chief  component  of  curd  of  milk,  p.  132. 
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Caseous  (Lat.  caseus,  cheese),  cheesy.  Frequently 
applied  to  morbid  stuff  found  in  inflamed  glands. 

Catalepsy  (Gr.  katalarnbano,  to  attack),  a disease 
in  which  sensation  and  consciousness  are  suspended 
and  the  body  is  rigid,  p.  521. 

Cataract  (Gr.  hatarasso,  I fall  down),  an  affection 
of  the  lens  of  the  eye  causing  blindness,  p.  374. 

Catarrh  (Gr.  kata,  down,  reo,  I How),  iiiHarnmation 
of  a mucous  membrane  attended  by  discharge,  for 
example,  cold  in  the  head,  p.  154. 

Cathartic  (Gr.  kathairo,  I purge),  a variety  of 
purgative  medicines,  p.  860. 

Catheter  (Gr.  katheter,  anything  let  down  into), 
an  instrument  passed  into  the  bladder  to  draw  off 
water,  p.  1050. 

Cauda  equina  (Lat.  cauda,  a tail,  equinus,  belong- 
ing to  a horse),  the  bundle  of  nerves  passing  off  from 
the  end  of  the  spinal  marrow,  p.  97. 

Cellular  (Lat.  cellula,  a little  cell),  consisting  of 
cells  or  cavities,  p.  16. 

Cellulose  (deriv.  same  as  above),  a variety  of 
starch,  p.  537.  , 

Cephalalgia  (Gr.  kephale,  the  head,  and  ahjos, 
pain),  pain  in  the  head. 

Cephalic  (Gr.  kephalikos,  belonging  to  the  head), 
applied  to  veins  of  the  arm,  p.  229. 

Cerebellum  (diminutive  of  Lat.  cerebrum,  the 
brain),  the  hind  brain,  p.  90. 

Cerebritis  {cerebrum,  and  terminal  itis),  inflam- 
mation of  the  brain,  p.  101. 

Cerebro-spinal  (cerebrum,  and  spina,  the  spine), 
' related  to  both  brain  and  spinal  cord,  p.  89. 

Cerebrum  (Lat.  cerebrum,  the  brain),  the  large 
brain,  p.  89. 

Cerumen  (Lat.  ccra,  wax),  ear-wax,  p.  356. 

Cervical  (I^at.  cervix,  the  neck),  related  to  the 
neck,  p.  20. 

Cestodes  (Gr.  kestos,  a studded  girdle,  and  eidos, 
likeness),  tapeworms. 

Chalazion  (Gr.  chcdaza,  hail),  a tumour  of  eyelid, 
p.  368. 

Chalybeate  (Gr.  chalups,  iron),  containing  iron,  as 
chalybeate  waters,  p.  947. 

Chloasma  (Gr.  chloaxd,  to  be  green),  an  affection 
of  the  skin,  p.  322. 

Chlorosis  (Gr.chldros,  green),  gi'een -sickness,  p.  235. 

Chologogue  (Gr.  choLe,  bile,  and  ago,  I lead  out), 
remedies  which  induce  a How  of  bile,  p.  856. 

Chorea  (Gr.  choreia,  a dancing),  St.  Vitus’  dance, 
p.  125. 

Chronic  (Gr.  kronikos,  concerning  time),  applied 
to  long-standing  disease,  p.  4. 

Chyle  (Gr.  chuLos,  juice),  nutritive  fluid  absorbed 
from  the  bowel,  p.  200. 

Chyluria  (chi/le,  and  Gr.  ouron,  urine),  chyle  in 
the  urine,  p.  305. 

Chyme  (Gr.  chumos,  juice),  the  partially  digested 
material  which  passes  into  the  bowel  from  the 
stomach,  p.  129. 

Cicatrix  (Lat.  cicatrix,  a scar),  the  scar  of  a healed 
wound,  p.  968. 

Cilium  (plural  cilia,  Lat.  cilium,  an  eyelash),  ap- 
plied to  minute  hair-like  processes  on  cells,  p.  16. 

Cirrhosis  (Gr.  kirros,  yellow),  originally  applied 
to  a disease  of  the  liver,  now  apj)lied  to  thiclcening 
of  connective  tissue  of  any  organ,  p.  196. 

Clavicle  (Lat.  clavicula,  a little  key),  the  collar- 
bone, p.  21. 

Clonic  (Gr.  klonos,  commotion),  of  an  irregular 
movement,  jerking. 

Clysters  (Gr.  kluzo,  I wash  away),  an  injection 
into  the  bowel,  p.  873. 

Coccyx  (Gr.  kokkux,  the  cuckoo),  the  four  rudi- 
mentary bones  united  together  and  forming  the  end 
of  the  backbone  in  man;  called  os  coccygis,  or  bone  of 


the  cuckoo,  from  a supposed  resemblance  to  the  bill 
of  the  cuckoo,  p.  20. 

Cceliac  (Gr.  koilia  the  belly),  belonging  to  the 
belly. 

Colloid  (Gr.  koUa,  glue),  a term  a]>plied  by  Graham 
to  insoluble  non-crystalline  organic  substances  which 
cannot  pass  through  organic  membranes,  such  as 
starch,  p.  134. 

Colon  (Gr.  kolon,  food),  jjart  of  the  large  bowel, 
p.  130. 

Colostrum  (Lat.  colostrum),  the  first  milk  in  the 
breasts  after  delivery. 

Columnse  carnese  (Lat.,  meaning  fleshy  pillars), 
applied  to  muscular  projections  on  inner  wall  of 
heart,  p.  222. 

Coma  (Gr.  koma,  deep  sleep),  deep  sleep  of  an 
unnatural  kind,  the  person  being  incapable  of  being 
roused  to  consciousness,  p.  102. 

Comedones  (Lat.  comedo,  a glutton),  the  black- 
pointed  mattery  substance  that  can  be  squeezed  out 
of  the  hair-sacs  of  cheeks,  forehead,  and  nose,  p.  327. 

Commissure  (Lat.  committo,  I join  together),  a 
bond  of  connection. 

Condyle  (Gr.  kondulos,  a hard  knob),  a prominent 
part  of  a bone  in  connection  with  a joint,  p.  23. 

Congenital  (Lat.  con,  together,  and  genitus,  be- 
gotten), applied  to  any  disease  or  malformation,  &c., 
existing  at  birth,  p.  3. 

Conjunctiva  (Lat.  con,  together,  undjungo,  I join), 
the  membrane  which  lines  the  inner  surface  of  th'e 
eyelids  and  is  reflected  on  to  the  eyeball,  p.  339. 

Conjunctivitis  (Lat.  conjunctiva,  and  terminal 
itis),  inflammation  of  the  conjunctiva,  p.  368. 

Contagion  (Lat.  con,  together,  tango,  I touch),  the 
communication  of  disease  b3'  the  transference  from 
the  diseased  person  to  another  of  the  special  seed  or 
germ  of  the  disease  by  contact  direct  or  indirect, 
p.  384. 

Contusion  (Lat.  con,  together,  and  tundo,  I beat), 
a bruise,  p.  974. 

Convalescence  (Lat.  convalcsco,  to  grow  well),  the 
stage  of  recovery  from  illness. 

Coracoid  (Gr.  korax,  a raven,  and  eidos,  likeness), 
applied  to  a process  of  the  shoulder-blade,  from  a 
supposed  resemblance  to  a crow’s  beak. 

Corium  (Lat.  corium,  the  skin),  the  true  skin, 
p.  307. 

Cornea  (Lat.  cornu,  a horn),  the  transparent  part 
of  the  front  of  the  eyeball,  ]>.  339. 

Coronary  (Lat.  corona,  a crown),  applied  to  vessels 
that  encircle  parts.  Coronary  vessels  of  lieart,  ]x  219. 

Coronoid  (Gr.  korone,  a crow,  and  eidos,  likenessl, 
applied  to  processes  of  lower  jaw  (p.  22)  and  lower 
end  of  upper  arm-bone. 

Corpora  Quadrigemina  (Lat.  corpus,  a body,  and 
quadrigeminus,  fourfold),  ganglia  at  base  of  brain, 
p.  90. 

Corpora  Striata  (Lat.  for  striated  bodies),  ganglia 
at  base  of  brain,  p.  90. 

Corpus  Callosum  (I^at.  for  thick-skinned  body), 
a.  transverse  mass  of  nervous  substance  connecting 
tbe  two  hemispheres  of  the  brain,  p.  89. 

Corpuscle  (l^at.  corpusculum,  diminutive  of  corpus, 
a body),  small  cellular  bodies,  as  the  cells  of  the 
blood,  p.  213. 

Coryza  (from  Gr.  korus,  the  head),  cold  in  the 
head,  p.  154. 

Costal  (Tiat.  costa,  a rib),  related  to  the  libs,  p.  256. 

Cranium  (Gr.  kranion,  the  skull),  the  skull;  that 
part  of  the  head  distinguished  from  the  face,  p.  19. 

Crepitation  (T.-at.  crepitus,  a crackling),  the  feel- 
ing of  grating  of  the  two  ends  of  a broken  bone,  p. 
40.  It  is  applied  also  to  the  sound  heard  in  the 
lungs  on  listening  over  the  chest  when  material  is 
present  in  the  lungs,  as  in  infiammation. 
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Cribriform  (Lat.  cribrum,  a sieve,  and  forma, 
shape),  applied  to  a part  of  the  ethmoid  bone,  p.  19. 

Cricoid  (Gr.  krikos,  a ring-,  and  eidos,  likeness), 
applied  to  a part  of  the  box  of  the  windpipe,  p.  250. 

Crural  (Lat.  era*-,  the  leg),  belonging  to  the  leg, 
p.  192. 

Cuneiform  (Lat.  cuneus,  a wedge),  a bone  of  the 
wrist,  pp.  22,  23. 

Cuticle  (Lat.  cuticulus,  diminutive  of  cutis,  the 
skin),  the  scarf-skin,  p.  307. 

Cyanosis  (Gr.  kuanosis,  a dark -blue  colour), 
lividity,  p.  24i. 

Cyst  (Gx\  kustis,  the  bladder),  a sac  filled  with 
more  or  less  fluid  contents. 

Cysticercus  (Gr.  kustis,  the  bladder,  and  kerkos,  a 
tail),  the  bladder- worm,  a stage  in  the  development 
of  tape- worm,  p.  169. 

Cystitis  {cyst,  and  termination  itis),  inflammation 
of  the  urinary  blatlder,  p.  305. 

1). 

Deglutition  (Lat.  deylutio,  I swallow  down),  the 
act  of  swallowing,  p.  143. 

Dementia  (Lat.  de,  negative,  and  mens,  the  mind), 
a species  of  insanity,  p.  109. 

Dental  (Lat.  dens,  a tooth),  belonging  to  a tooth, 
p.  137. 

Dermis  (Gr.  derma,  the  skin),  the  true  skin,  p.  307. 

Desquamation  (Lat.  desquamo,  I scale  off,  from 
de,  away,  and  squama,  a scale),  a scaling  or  peeling 
of  the  scarf-skin,  p.  313. 

Diabetes  (Gr.  dia,  through,  and  haino,  I go  on), 
a disease  in  which  a large  quantity  of  urine  contain- 
ing sugar  is  passed,  p.  147. 

Diagnosis  (Gr.  dia,  between,  and  gnosis,  know- 
ledge), the  determining  a disease  by  means  of  the 
observation  of  symptoms,  &c.,  p.  8. 

Diaphoretics  (Gr.  ' diaphored,  to  carry  across), 
drugs  which  increase  the  amount  of  sweat,  p.  887. 

Diaphragm  (Gr.  diaphragrna,  a partition),  the 
tendinous  and  muscular  partition  between  chest  and 
belly,  p.  253. 

Diarrhoea  (Gr.  dia,  through,  and  reo,  I run),  the 
disease  characterized  by  very  frequent  fluid  motions, 
p.  184. 

Diastase  (Gr.  diastasis),  a ferment  formed  in  grain 
during  germination,  p.  666. 

Diastasis  (Gr.  diastasis,  a separation),  applied  to 
the  separation  of  the  ends  from  the  shaft  of  growing 
bone,  p.  35. 

Diastole  (Gr.  diastello,  I open)  applied  to  the  dila- 
tation of  the  cavities  of  the  heart,  p.  224. 

Diathesis  (Gr.  diathesis,  a placing  in  order,  a 
state  or  condition),  a condition  of  body  rendering  it 
liable  to  certain  special  diseases;  for  example,  a gouty 
diathesis,  p.  7. 

Digastric  (Gr.  dis,  double,  and  gaster,  the  belly), 
two- bellied;  applied  to  a muscle,  p.  70. 

Digit  (Lat.  digitus,  a finger),  a finger  or  toe. 
Digital,  belonging  to  fingers  or  toes. 

biploe  (Gr.  diploe,  a fold),  the  spongy  bone  between 
the  outer  and  inner  tables  of  bone  making  the  thick- 
ness of  the  .skull  bone. 

Diplopia  (Gr.  diploos,  double,  and  opsis,  sight), 
double  sight,  seeing  double,  p.  379. 

Dipolar  ((4r.  dis,  double,  and  polos,  the  axis  of  a 
globe),  two-poled;  applied  to  nerve-cells,  p.  85. 

Dipsomania  (Gr.  dipsa,  thirst,  and  mania,  mad- 
ness), the  unconquerable  craving  for  drink,  p.  105. 

Disinfection  (Lat.  dis,  negative,  and  inficio,  I 
corrupt),  the  destruction  of  infective  material,  p.  395. 

Diuretics  (Gr.  dia,  through,  and  oureo,  I pass 
water),  drugs  which  increase  the  flow  of  urine, 
p.  890. 


Dorsal  (Lat.  dorsum,  the  back),  belonging  to  the 
back,  pp.  20,  99. 

Drastic  (Gr.  drastilcos,  active,  from  drab,  I do), 
applied  to  vigorous  purgative  medicines,  p.  861. 

Duodenum  (l^at.  duodeni,  twelve  ai>iece),  the  first 
part  of  the  small  intestine,  about  12  inches  long. 

Dm-a  Mater  (Lat.,  meaning  hard  mother),  applied 
to  the  external  membrane  investing  brain  and  spinal 
cord;  old  idea  being  that  it  gave  origin  to  all  other 
membranes  of  the  body,  and  it  is  of  tough  quality, 
p.  91. 

Dysmenorrhcea  (Gr.  dus,  difficulty,  men,  a month, 
and  red,  I flow),  painful  monthly  illness,  p.  510. 

Dyspareunia  (Gr.  duspareu7ws,  ill-mated),  difficult 
or  painful  performance  of  the  sexual  function,  p.  519. 

bysphagia  (Gr.  dus,  und  p>hugein,  to  eat),  difficulty 
of  swallowing,  p.  157. 

Dysphonia  ((Ir.  dus,  di.nd  phone,  the  voice),  inq^er- 
fect  voice,  j).  287. 

Dyspnoea  (Gr.  dus,  undpned,  I breathe),  difficulty 
of  breathing,  p.  284. 

E. 

Ecchymosis  (Gr.  ek,  out,  and  cheo,  I pour),  an 
effusion  of  blood  into  the  skin  or  tissue  beneath  it, 
producing  the  well-known  discoloration  of  a bruise, 
p.  974. 

Ectropion  (Gr.  ektrepo,  to  divert),  ai)])lied  to  the 
turning  outwards  of  the  inner  surface  of  the  eyelid, 
p.  367. 

Eczema  (Gr.  ekzema,  something  thrown  out  by 
heat,  from  ckzed,  I boil  over),  a skin  disease,  318. 

Efferent  (Lat.  e or  ex,  out,  and  fero,  I carry),  out- 
going; applied  to  vessels  or  nerves  carrying  material 
or  impressions  from  the  centre  to  the  circumference 
of  the  body,  p.  87. 

Effleurage  (French,  effleurer,  to  touch  lightly),  a 
variety  of  stroke  in  massage,  p.  772. 

Efflorescence  (Lat.  efflorcsco,  I flourish),  a flower- 
ing; applied  in  medicine  to  the  rash  of  fevers. 

Embolism  (Gr.  cmballo,  I throw  in),  applied  to  the 
obstruction  of  a blood-vessel  by  something  carried  to 
it  in  the  blood  stream.  The  obstructing  thing  is 
called  an  embolus,  p.  102. 

Embrocation  (Gr.  cmbrcchd,  I soak  in),  a fluid  for 
external  application  to  a part. 

Embryo  (Gr.  embruon,  from  em,  in,  and  bruo,  I 
swell  with),  the  rudiment  of  a living  thing;  applied 
to  the  growing  offspring  before  the  fourth  month  of 
pregnancy,  p.  485. 

Emetic  (Gr.  erneo,  I vomit),  applied  to  substances 
which  induce  vomiting,  p.  850. 

Emphysema  (Gr.  emphusema,  an  inflation),  ap- 
plied to  an  over-distended  condition  of  air-cells  of 
the  lungs,  p.  271. 

Emprosthotonns  (Gr.  emprosthen,  forwards,  and 
teino,  I stretch),  a condition  in  which,  by  spasmodic 
contraction  of  muscles,  the  body  is  bent  forwards,  p. 
126. 

Empyema  (Gr.  em,  within,  atid  puon,  pus,  matter), 
a collection  of  matter  in  the  chest  cavity,  p.  267. 

Emunctory  (I^at.  emungo,  I blow  the  nose),  applied 
to  organa  or  channels  by  which  effete  matter  is  re- 
moved from  the  body. 

Encephaloid  (Gr.  encephalos,  the  brain,  eidos,  like- 
ness), brain-like,  p.  434. 

Encephalon  (Gr.  en,  in,  and  kephale,  the  head), 
the  ])arts  within  the  skull,  p.  89. 

Endemic  (Gr.  eu,  in,  and  demos,  a people),  applied 
to  a disease  peculiar  to  a people  or  neighbourhood 
from  some  cause  special  to  it,  p.  4. 

Endocarditis  (Gr.  endon,  within,  kamlia,  the  heart, 
and  terminal  itis),  inflammation  of  the  inner  lining 
membrane  of  the  heart,  p.  239. 
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Endocardium  (same  deriv.  as  above),  the  inner  i 
lining  membrane  of  the  heart,  p.  220. 

Endolymph  (Gr.  cndon,  witiiin,  and  Lat.  L;/mpha, 
water),  applied  to  fluid  in  canals  of  inner  ear,  p.  358. 

Endosmosis  (Gr.  endon,  and  osmos,  a pushing  in), 
the  process  by  which  a substance  in  solution  passes 
to  the  inner  side  of  an  organic  membrane,  p.  134. 

Endosteum  (Gr.  endon,  and  osteon,  a bone),  the 
lining  membrane  of  the  marrow  cavity  of  a bone,  p.  18.  i 

Endostitis  (same  deriv.  as  above,  with  terminal 
itis),  inflammation  of  endosteum,  p.  27. 

Enema  (Gr.  enema,  from  eniemi,  to  inject),  an 
injection,  p.  873. 

Enteric  (Gr.  entcron,  the  bowel),  belonging  to  the 
bowels.  See  enteric  fever,  p.  411. 

Enteritis  (same  deriv.  as  enteric,  with  terminal 
itis),  inflammation  of  bowel,  p.  162. 

Entropion  (Gr.  en,  in,  and  trepo,  I turn),  a turn- 
ing in  of  the  eyelid,  p.  367. 

Epidemic  (Gr.  epi,  upon,  demos,  a people),  applied 
to  disease  prevalent  among  a people,  and  due  to  a 
special  cause' not  commordy  present,  p.  4. 

Epidermis  (Gr.  epi,  upon,  and  derma,  the  skin), 
the  scarf-skin,  p.  307. 

Epigastrium  ( Gr.  epi,  upon,  and  fjaster,  the 
stomach),  the  region  of  the  belly  over  the  stomach, 
the  epigastric  region,  p.  131. 

Epiglottis  (Gr.  epi,  upon,  and  glottis,  the  upper 
opening  of  the  windpipe),  the  structure  that  acts  as 
a lid  to  the  windpipe,  p.  136. 

Epiphyses  (Gr.  epi,  upon,  and  pliuo,  I grow),  ap- 
plied to  the  ends  of  a long  bone,  which  in  develop- 
ment become  ossified  apart  from  the  shaft,  p.  18. 

Epispastics  (Gr.  epi,  upon,  and  spao,  I draw), 
remedies  which  blister,  p.  914. 

Epistaxis  (Gr.  epi,  upon,  and  stazo,  I let  fall  in 
drops),  bleeding  from  the  nostrils,  p.  366. 

Epithelioma  (Gr.  epi,  upon,  and  thele,  the  nipple),  I 
skill  cancer,  p.  434. 

Epithelium  (Gr.  epi,  upon,  and  thele,  a nipple), 
the  layer  or  layers  of  cells  forming  the  surface  layer 
of  skin  or  mucous  membrane,  p.  16. 

Eructation  (Lat.  eructo,  I belch),  a belching  of 
wind  from  the  stomach. 

Erythema  (Gr.  eruthaino,  I make  to  blush),  a 
slight  inflammation,  redness  of  skin,  p.  313. 

Ethmoid  (Gr.  ethmos,  a sieve,  and  eidos,  likeness), 
a bone  of  the  skull,  p.  19. 

Exanthemata  (Gr.  emtnthema,  an  eruption),  in- 
fectious fevers  attended  by  rash,  p.  397. 

Excoriation  (Lat.  ex,  out  of,  and  corium,  the  skin), 
an  abrasion. 

Excreta  (Lat.  excerno,  I sift  out),  effete  material 
removed  from  the  body. 

Exophthalmia  (Gr.  ex,  out,  and  ophthalmos,  the 
eye),  protrusion  of  the  eyeball. 

Exostosis  (Gr.  ex,  out,  and  osteon,  a bone),  a bony 
outgrowth  from  bone  due  to  disease,  p.  27. 

Expectorant  (Lat.  ex,  out  of,  and  pectus,  the 
breast),  remedies  wliich  promote  the  expulsion  of 
material  from  lungs  and  air-passages,  p.  879. 

Expectoration  (Lat.  ex,  out  of,  and  pectus,  the 
breast),  spitting  out  material  from  mouth,  throat, 
lungs,  &c.,  and  also  the  material  so  expelled. 

Extravasation  (Lat.  extra,  outside  of,  and  rasa, 
vessels),  the  pouring  out  among  the  tissues  from  a 
cavity  or  vessel  of  its  fluid  contents,  p.  974. 

Exudation  (Tjat.  ex,  out,  and  sudo,  I sweat),  oozing 
of  fluid  through  the  walls  of  the  vessel  or  receptacle 
which  contains  it;  also  the  material  which  exudes, 
p.  248. 

F. 

Faeces  (Lat.  fcex,  sediment),  motions  from  the 
bowel. 


Farinaceous  (Ij&t.  farina,  flour),  applied  to  starchy 
food-stuff's,  p.  584. 

Fascia  (Lat.  fascia,  a band),  applied  to  the  fibrous 
tissue  investing  muscles,  &c.,  p.  67. 

Fauces  (Lat.  for  the  upper  part  of  the  throat),  the 
cavity  at  the  back  of  the  mouth,  p.  136. 

Febrifuge  (Lat.  febris,  fever,  and  fugo,  I drive 
away),  applied  to  remedies  for  fever,  p.  820. 

Femoral  (Ijat.  femur,  the  thigh),  belonging  to  the 
thigh,  p.  228. 

Femur  (Lat.  for  the  thigh),  the  thigh-bone,  p.  23. 

Fibula  (Lat.  fibula,  a brooch),  the  clasjj-bone,  the 
outer  bone  of  the  foreleg,  p.  23. 

Fission  (Lat.  fissio,  a dividing),  the  process  of 
cleavage  in  cell  reproduction,  p.  387. 

Fistula  (Lat.  fistula,  a tube),  an  unnatural  chan- 
nel leading  from  the  outside  of  the  body  inwards,  j>.  500. 

Flatulence  (Lat.  flatus,  a breath),  wind  in  stomach 
or  bowels. 

Fluctuation  (Lat.  fluctus,  a wave),  the  wave-like 
feeling  communicated  to  the  fingers  when  a cavity 
containing  fluid  is  smartly  tapped,  p.  32. 

Foetus  (Lat.  foetus,  offspring),  applied  to  the  child 
in  the  wmmb  in  the  later  months,  p.  485. 

Furunculus  (Lat.),  a boil,  p.  365. 

G. 

Ganglion,  pi.  Ganglia  (Gr.  ganglion,  a tumour 
under  the  skin),  an  enlargement  in  the  course  of  a 
nerve,  containing  nerve-cells  as  well  as  nerve-fibres, 
pp.  78,  85. 

Gangrene  (Gr.  graino,  I gnaw),  death  of  tissue  in 
mass,  p.  248. 

Gastralgia  (Gr.  gaster,  stomach,  and  algos,  pain), 
pain  at  the  region  of  the  stomach.  Same  as  gastro- 
dynia. 

Gastric  (Gr.  gaster,  the  stomach),  related  to  the 
stomach. 

Gastritis  (Gr.  gaster,  and  terminal  itis),  inflamma- 
tion of  the  stomach,  p.  157. 

Gastrocnemius  (Gr.  gaster,  the  belly,  and  hneme, 
the  leg),  the  muscle  of  the  calf  of  the  leg,  p.  74. 

Gastrodynia  (Gr.  gaster,  and  odune,  pain),  pain  in 
the  stomach,  p.  181. 

Gastro-enteritis  (Gr.  gaster,  and  enteron,  the 
bowel),  inflammation  of  both  stomach  and  bow'el. 

Genu -valgum  (Gr.  gonu,  the  knee,  and  Lat. 
valgus,  having  the  legs  bent  outwards),  knock- 
knee,  p.  83. 

Gland  (Lat.  glans,  an  acorn),  an  organ  for  manu- 
facturing some  material  for  the  blood  for  subsecpient 
use  in  the  body  or  for  removal  from  the  body,  or 
which  takes  part  in  blood  formation,  p.  201,  204. 

Glaucoma  (Gr,  glaukos,  denoting  a greenish-yellow 
colour),  a disease  of  the  eye  causing  blindness,  p.  375. 

Glenoid  (Gr.  glene,  the  pupil  or  eyeball,  and  cidos, 
likeness),  applied  to  a depression  in  one  bone  to  re- 
ceive the  head  of  another,  p.  21. 

Glomerulus  (Lat.,  diminutive  of  glomus,  a small 
ball),  applied  to  the  tufted  arrangement  of  vessels  in 
the  kidney,  p.  290. 

Glosso-pharyngeal  (Gr.  glossa,  the  tongue,  and 
pharunx,  the  throat),  connected  w'ith  tongue  and 
throat,  applied  to  one  of  the  cranial  nerves,  p.  90. 

Glottis  (Gr.  glottis,  the  upper  opening  of  the 
windpipe),  the  opening  in  the  box  of  the  windpipe 
between  the  vocal  cords,  p.  262. 

Gluteus  (Gr.  gloutos,  the  buttock),  belonging  to 
the  buttock;  applied  to  muscles,  nerves,  and  vessels, 
p.  73. 

Glycogen  (Gr.  glukus,  sw'eet,  and  gennao,  I pro- 
duce), animal  starch,  p.  147. 

Glycosuria  (Gr.  glukus,  sweet,  and  ouron,  urine), 
sugar  in  urine,  p.  303. 
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Granulation  (Lat.  granum,  a grain),  applied  to 
the  small  bright  grain-like  Heshy  elevations  that 
appear  on  a healing  wound ; also  to  the  process  by 
which  open  wounds  heal. 

Gumma,  pi.  Gummata  (Lat.  gumma,  gum),  small 
tumours  that  occur  in  various  tissues  as  a conse- 
quence of  syphilis,  p.  424. 

Gustatory  (Lat.  gusto,  I taste),  relating  to  taste, 
as  gustatory  nerve,  the  nerve  of  taste,  p.  337. 

H. 

Hsematemesis  (Gr.  haima,  blood,  and  emeo,  I 
vomi’t),  vomiting  of  blood,  p.  159. 

Hsematinuria  (Gr.  hcematin,  the  colouring  matter 
of  blood,  and  ouron,  urine),  passage  of  urine  contain- 
ing the  colouring  matter  of  blood,  p.  304. 

Hsematuria  (Gr.  haima,  blood,  and  ouron,  urine), 
blood  in  the  urine,  p.  304. 

Haemophilia  (Gr.  haima,  blood,  and  philia,  fond- 
ness for),  a disposition  to  bleeding,  p.  238. 

Haemoptysis  (Gr.  haima,  and  ptusis,  spitting), 
blood-spitting,  the  blood  being  from  the  lungs, 

p.  282. 

Haemorrhage  (Gr.  haima,  and  regnumi,  I break 
forth),  escape  of  blood  from  the  vessels. 

Haemorrhoids  (Gr.  haima,  and  red,  I flow),  piles, 
p.  193. 

Hemeralopia  (Gr.  hemera,  the  day,  and  ops,  the 
eye),  blindness,  except  in  daylight,  p.  378. 

Hemiopia  ((4r.  hemisus,  half,  and  dps,  the  eye),  a 
condition  in  which  only  one  half  of  an  eye  has  j)er- 
ception  of  things. 

Hemiplegia  (Gr.  hemisus,  half,  a.ndplege,  a stroke), 
paralysis  of  motion  on  one  side  of  the  body,  p.  118. 

Hepatic  (Gr.  hepar,  the  liver),  belonging  to  the 
liver. 

Hepatitis  (Gr.  hepar,  .the  liver,  and  itis),  inflam- 
mation of  the  liver,  p.  196. 

Hirsuties  ( l^at.  hirsutus,  hairy),  an  unnatural 
development  of  hair,  p.  329. 

Hordeolum  (Lat.  hordeoLus,  diminutive  of  hordeum, 
barley),  a sty  in  the  eye,  p.  368. 

Humerus  (Lat.),  the  upper  arm  bone,  p.  21. 

Hyaline  (Gr.  hualos,  glass),  transparent  like  glass. 
See  hyaline  cartilage,  p.  24. 

Hybernation  (Lat.  hihernus,  belonging  to  winter), 
the  dormant  state  into  which  certain  animals  and 
plants  fall  with  a low  temperature,  p.  113. 

Hydatid  (Gr.  hndatis,  a watery  sac),  a stage  in 
the  development  of  tape-worm,  p.  172. 

Hydragogue  (Gr.  huddr,  water,  and  agd,  I lead 
out),  remedies  which  cause  a watery  discharge  from 
the  bowels. 

Hydrocele  (huddr,  and  held,  a tumour),  a tumour 
with  watery  contents  connected  with  external  genera- 
tive organs. 

Hydrocephalus  (Gr.  huddr,  water,  and  hephale, 
the  head),  water  in  the  head,  p.  101. 

Hydrometer  (Gr.  huddr,  and  raetron,  a measure), 
;in  instrument  for  determining  specific  gravity  of 
watery  fluids. 

Hydronephrosis  (Gr.  huddr,  and  nephros,  the  kid- 
ney), dropsy  of  the  kidney,  p.  299. 

Hydropericardium  (Gr.  huddr,  water,  peri,  about, 
and  kardia,  the  heart),  dropsy  of  the  heart,  j).  435. 

Hydrothorax  (Gr.  huddr,  and  thorax,  the  chest), 
dropsy  of  the  chest. 

Hygiene  (Gr.  hugieinos,  good  for  the  health),  the 
science  of  the  laws  of  health,  p.  522. 

Hygroscopic  (Gr.  hugros,  moist,  and  shaped,  I look 
at),  having  the  property  of  absorbing  moisture. 

Hyoid  (Gr.  huoeides,  shaped  like  the  Greek  letter 
upsilon),  applied  to  the  bone  at  the  root  of  the 
tongue,  p.  250. 


Hypersemia  (Gr.  huper,  in  excess,  and  haima, 
blood),  an  excess  of  blood  in  a part,  p.  235. 

Hyperaesthesia  (Gr.  huper,  and  aisthesis,  a feel- 
ing), oversensibility,  p.  364. 

Hypermetropia  (Gr.  huper,  metron,  a measure,  and 
dj)s,  the  eye),  longsightedness. 

Hypertrophy  (Gr.  hup>er,  and  trophe,  nourishment), 
overgrowth,  p.  76. 

Hypnotics  (Gr.  hupnos,  sleep),  drugs  which  pro- 
cure sleep,  p.  904. 

Hypochondriasis  (hupochondriahos,  one  affected 
j in  hypochondriac  region),  a form  of  melancholy  in 
i which  the  person  believes  himself  to  be  suffering 
now  from  one  disease,  now  from  another.  '1  he  cause 
! of  the  disease  was  of  old  referred  to  the  hypochon- 
driac region. 

Hypochondrium  (Gr.  hupo,  under,  and  chondros, 
gristle,  under  the  gristly  part  of  the  ribs),  the  regions 
of  the  body  on  the  right  and  left  side  below  the  ribs. 

Hypodermic  (Gr.  hupo,  under,  and  derma,  the 
skin),  put  under  the  skin. 

Hypogastric  (Gr.  hupo,  and  gaster,  the  stomach), 
referring  to  the  region  below  that  where  the  stomach 
is  placed,  p.  131. 

Hypoglossal  (Gr.  hux>o,  and  gldssa,  the  tongue), 
beneath  the  tongue,  p.  90, 

I. 

Ichthyosis  (Gr.  ichthus,  fish),  fish-skin  disease, 
p.  320. 

Icterus  (Gr.  ihteros,  jaundice),  yellowness  of  skin 
due  to  jaundice,  p.  198. 

Ileo-caecal  (Gr.  eilcd,  I turn  about,  Lat.  ccecum, 
blind),  applied  to  the  junction  between  the  ileum,  end 
of  the  small  bowel,  and  caecum,  head  of  the  large 
bowel,  p.  130. 

Ileum  (Gr.  eiled,  I turn  about),  applied  to  Ihe 
small  bowel  from  its  windings,  p.  130. 

Iliacus  (Lat.  ilia,  the  flanks),  applied  to  a muscle 
in  the  hollow  of  the  ilium,  p.  73. 

Ilium  (Lat.  ilia,  the  flanks),  part  of  the  bone  of 
the  haunch,  p.  22. 

Impetigo  (Lat.  impetigo,  a scabby  eruption  of  the 
skin),  a pustular  disease  of  the  skin,  p.  319. 

Incisor  (I.,at.  incido,  1 cut),  applied  to  the  cutting 
teeth,  p.  136. 

Incubation  (I^at.  incuho,  to  sit  on  eggs),  applied 
in  medicine  to  the  period  between  the  introduction 
of  the  germs  of  a disease  into  the  body  and  the  time 
of  first  appearance  of  its  symptoms,  during  which 
period  the  disease  is  being  hatched,  p.  397. 

Infundibulum  (Lat.  infundibulum,  a funnel,  from 
infundo,  1 j)our  in),  applied  to  the  passage  from 
winch  the  air-cells  of  the  lungs  open,  p.  252. 

Infusoria  (I^at.  infundo,  1 ])our  in),  applied  to 
minute  organisms  first  observed  in  infusions  of  or- 
ganic substances,  p.  385. 

Ingpiinal  (Lat.  inguen,  the  groin),  belonging  to 
the  groin,  p.  192. 

Inhibitory  (Lat.  inhihitus,  a restraining),  aj)plied 
to  the  restraining  influence  of  one  nervous  action 
over  another,  p.  233. 

Innominate  (I>at.  in,  negative,  and  nomen,  a name). 
The  unnamed  bone,  haunch-bone,  p.  22. 

Inoculation  (I^at.  inoculo,  I ingraft),  the  intro- 
duction into  the  body  by  a wound  of  the  skin  of  the 
poison  of  some  disease,  p.  405. 

Insalivation  (J^at.  in,  in,  and  saliva,  the  spittle), 
the  [)roces8  of  mixing  the  food  with  saliva  in  the 
mouth,  p.  142. 

Insolatio  (Lat.  insolo,  I place  in  the  sun),  sun- 
stroke, p.  1003. 

Insomnia  (Lat.  in,  negative,  and  somnus,  sleep), 
sleeplessness,  p.  116. 
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Intercostal  (Lat.  inter,  between,  and  costa,  a rib), 
applied  to  structures  between  the  ribs,  )).  255. 

Intermittent  (J.iat.  intcrmitto,  I leave  off  for  a 
time),  applied  to  diseases  which  disappear  and  return 
again  after  a variable  time,  p.  427. 

Interossei  (Lat.  inter,  and  os,  a bone),  situated  be- 
tween bones.  See  interossei  muscles,  p.  73. 

Intussusception  (Lat.  intus,  within,  and  suscipio, 
I receive),  applied  to  the  passage  of  a part  of  the  bowel 
within  another  part,  p.  164. 

Inunction  (Lat.  inumjo,  I anoint),  the  rubbing  of 
an  oily  substance  into  the  skin,  p.  824. 

Invagination  (Lat.  in,  in,  and  vagina,  a sheath), 
same  as  intussusception,  p.  165. 

lodism,  symptoms  produced  by  the  taking  of 
iodine  in  too  large  or  long-continued  doses,  p.  1020. 

Iridectomy  (Gr.  iris,  a rainbow,  and  ektemno,  I 
cut  out),  an  operation  for  removing  a portion  of  the 
coloured  ring  of  the  eyeball  to  improve  sight,  p.  372. 

Iritis  (Gr.  iris,  and  terminal  itis),  inflammation  of 
the  iris  of  the  eye,  p.  373. 

Ischium  (Gr.  ischion,  the  seat-bone),  the  seat-bone, 

p.  22. 

J. 

Jejunum  (Lat.  jejunus,  empty),  applied  to  a portion 
of  the  small  bowel,  believed  to  be  generally  found 
empty  after  death,  p.  130. 

Jugular  (Lat.  jugulum,  the  throat),  belonging  to 
the  throat,  p.  228. 

K. 

Keratitis  (Gr.  heras,  a horn,  and  terminal  itis), 
inflammation  of  the  cornea  of  the  eye,  p.  371. 

L. 

Lachrymal  (Lat.  lachryma,  a tear),  relating  to 
tears,  such  as  the  tear-gland,  p.  339. 

Lacteal  (Lat.  Lac,  milk),  applied  to  vessels  because 
of  the  milky  juice  contained,  p.  145. 

Lactometer  (Lat.  lac,  and  Gr.  metron,  a measure), 
an  instrument  for  gauging  quality  of  milk,  jj.  551. 

Lacuna  (Lat.  lacuna,  a cavity),  cavities  in  bone 
occupied  by  bone  cells,  p.  18. 

Lardaceous  (Lat.  larduin,  the  fat  of  bacon),  applied 
to  a certain  form  of  tissue  degeneration,  p.  200. 

Laryngismus  (Gr.  larunyizo,  I vociferate),  an 
affection  of  the  bo.v  of  the  windpipe,  so  called  from 
the  peculiar  sound  of  the  cry  produced  in  it,  p.  273. 

^ Laryngitis  (Gr.  larunx,  the  upper  part  of  the  wind- 
pipe, and  itis),  inflammation  of  the  box  of  the  wind- 
pipe, p.  269. 

Laryngoscope  {larynx,  and  Gr.  skopeo,  I look  at), 
an  arrangement  of  mirrors  for  viewing  the  larynx, 
p.  263. 

Laryngotomy  {larynx,  and  Gr.  temnd,  I cut),  the 
operation  of  opening  the  box  of  the  windpipe  from 
outside,  p.  262. 

Latissimus  (Lat.  for  “very  broad”),  applied  to  .a 
muscle  of  the  back,  p.  71. 

Laxative  (Lat.  laxo,  I loosen),  opening  medicines, 
p.  856. 

Leucocytes  (Gr.  leukos,  white,  and  hutos,  a cell), 
white-cells,  p.  213. 

Leucocythaemia  (Gr.  leukos,  kutos,  and  haima,  the 
blood),  white-celled  blood,  p.  235. 

Leucorrhaea  (Gr.  leukos,  and  roia,  a flow),  white 
discharge  from  the  female  genital  organs,  p.  499. 

Leukaemia  ( Gr.  leukos,  white,  and  haima,  the 
blood),  same  as  leucocythaemia,  p.  235. 

Lientery  (Gr.  leios,  smooth,  and  enteron,  the 
bowel),  a species  of  diarrhoea,  p.  185. 

Ligament  (Lat.  ligo,  a tie),  a connecting  band,  p. 
23. 


Locomotor  ataxia  (Lat.  locus,  a place,  and  moto, 
I move,  Gr.  a,  wanting,  and  taxis,  order),  a nervous 
I disease  characterized  by  unsteadiness  of  gait,  p.  121. 

Lumbar  (Lat.  lumbi,  the  loins),  applied  to  the 
region  of  the  loins,  p.  28. 

Lymphadenoma  (Lat.  lympha,  water,  and  Gr. 
adene,  a gland),  a disease  affecting  lymphatic  glands 
and  producing  great  pallor,  p.  210. 

Lymphangitis  (Lat.  lympha,  Gr.  angeion,  a vessel, 
and  terminal  Itis),  inflammation  of  lymphatic  vessels, 
p.  206. 

Lymphoma  (same  as  Lymphadenoma). 

Lysis  (Gr.  luo,  I dissolve),  the  gradual  decline  of 
fever  as  distinct  from  crisis,  p.  397. 

M. 

Malar  (Lat.  mala,  the  cheek-bone,  from  mando,  I 
chew),  belonging  to  the  cheek-bone,  p.  19. 

Malaria  (Lat.  malus,  bad,  aer,  air),  the  atmosphere 
of  fever-producing  marshy  districts. 

Malleolus  (Lat.  malleus,  a hammer),  projections 
of  the  lower  leg- bones  at  the  ankle,  p.  23. 

Masseter  muscles  (Gr.  massaomai,  I chew),  ap- 
plied to  muscle  of  the  jaw,  p.  70. 

Mastication  (same  deriv.  as  masseter),  the  act  of 
chewing,  p.  142. 

Mastoid  (Gr.  mastos,  a nipple,  and  eidos,  likeness), 
applied  to  a nipple  - shaped  process  of  the  temporal 
bone,  p.  19. 

Maxillary  (Lat.  maxilla,  a jaw),  belonging  to  the 
jaw,  p.  19. 

Medulla  (Lat.  medulla,  marrow,  for  medius,  middle), 
the  marrow  of  bone  (p.l7),  or  spinal  marrow  (p.  96). 

Medullitis,  inflammation  of  the  medulla,  p.  27. 

Melsena  (Gr.  melas,  black),  black  motions,  due  to 
the  presence  of  blood,  p.  166. 

Meninges  (Gr.  meninx,  a membrane),  applied  to 
membranes  of  brain,  p.  91. 

Meningitis,  inflammation  of  membranes  of  brain, 
p.  100. 

Menorrhagia  Gr.  men,  a month,  and  regnumi,  I 
burst  forth),  excessive  monthly  flow,  p.  509. 

Menses  (Lat.  mensis,  a month),  the  monthly  dis- 
charge, p.  481. 

Menstruation  (Gr.  men,  a month,  and  reo,  I flow), 
the  process  of  the  monthly  illness,  p.  481. 

Mesentery  (Gr.  mesos,  middle,  and  enteron,  intes- 
tine), a membrane  connected  with  the  intestine,  pp. 
131,  191.  Mesenteric,  belonging  to  the  mesentery. 

Metacarpal  (Gr.  meta,  beyond,  and  carpus,  the 
wrist),  apjilied  to  the  bones  between  the  wrist  and 
finger  bones,  the  bones  of  the  palm,  p.  22. 

Metatarsal  (Gr.  meta,  beyond,  and  tarsos,  the 
instep),  applied  to  the  bones  between  ankle  and  toes, 
p.23. 

Metrorrhagia  (Gr.  metra,  the  womb,  and  regnumi, 
I burst  forth),  a discharge  of  blood  from  the  womb 
at  other  than  the  monthly  periods,  p.  509. 

Microbe  (Gr.  micros,  small,  and  bios,  life),  same 
as  micro-organism. 

Micro-coccus  (Gr.  mikros,  and  kokkos,  a berry),  a 
form  of  germ,  p.  387. 

Micro-organisms  (Gr.  7uikros),  small  living  or- 
ganisms, p.  387. 

Microphytes  (Gr.  mikros,  small,  and  jjiiutos,  a 
plant),  the  same  meaning  as  micro-organisms, 
p.  387. 

Microzymes  (Gr.  mikros,  and  zume,  yeast),  ap- 
plied to  minute  organisms,  because  they  cause  fer- 
mentation, p.  387. 

Molars  (Lat.  mola,  a mill),  grinding  teeth,  p.  136. 

Monomania  (Gr.  monos,  single,  and  mania,  mad- 
ness), that  form  of  insanity  in  which  the  aberration 
is  in  regard  to  one  subject  only,  p.  108. 
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Morphinomania  (morphia  and  mania),  the  crav- 
ing f(ir  morphia,  p.  1026. 

Multipolar  {Lat.  m ultus,  many,  and  polos,  an  axis), 
applied  to  cells  with  many  processes,  p.  85. 

Myelitis  (Gr.  muelos,  marrow,  and  terminal  itis, 
inHammation),  inflammation  of  the  spinal  cord,  p.  11 7. 

Myopia  (Gr.  mud,  I shut  or  blink,  and  dps,  the 
eye),  short-sightedness,  p.  347. 

N. 

Nsevus  (Lat.  ncevus,  a spot),  a mother's  mark, 
p.  247. 

Narcotics  (Gr.  narka,  deep  sleep),  p.  904. 

Nausea  (Gr.  nausia,  sickness,  from  naus,  a ship, 
in  relation  to  sea-sickness),  a feeling  of  sickness, 

p.  12. 

Necrosis  (Gr.  nekros,  dead),  death  of  bone,  p.  26. 

Nematode  (Gr.  nema,  a thread,  and  cidos,  likeness), 
a round- worm,  p.  167. 

Nephritis  (Gr.  nephros,  the  kidney,  and  itis),  in- 
flammation of  the  kidney,  p.  295. 

Neurilemma  (Gr.  neuron,  a nerve,  and  lemma,  a 
skin),  the  connective  tissue  investment  of  nerve- 
fibres,  p.  85. 

Neuritis  (Gr.  neuron,  and  itis),  inflammation  of  a 
nerve. 

Neuroglia  (Gr.  neuron,  a nerve,  and  r/lia,  glue), 
the  connective  tissue  ground-substance  of  nervous 
tissue,  p.  91. 

Neuroma  (Gr.  neuron,  a nerve),  a nerve  tumour. 

Neurosis  (deriv.  as  above),  a nervous  affection 
without  discoverable  structural  change  or  material 
cause.  A functional  disorder. 

Nyctalopia  (Gr.  nux,  night,  alaos,  blind,  and  dps, 
the  eye),  night  blindness. 

Nystagmus  ((4r.  nustazd,  T nod),  an  involuntarily 
rolling  motion  of  the  eye-ball,  p.  376. 

o. 

Obturator  (Lat.  ohturo,  to  stop  up),  applied  to  an 
opening  in  the  pelvis,  and  to  muscles,  vessels,  and 
nerves  passing  through  it. 

Occipital  (Lat.  occiput,  the  back  of  the  head),  p.  19. 

Odontoid  (Gr.  odous,  a tooth,  and  eidos,  likeness), 
applied  to  a process  of  the  second  cervical  vertebra,, 

p.  21. 

CEdema  (Gr.  oideo,  I swell),  dropsy  of  the  cellular 
tissue,  p.  435. 

CEsophagus  (Gr.  oisd,  I bear,  and  phafjein,  to  eat), 
the  gullet,  p.  157. 

Olecranon  (Gr.  diene,  the  ulna,  and  kranon,  head), 
applied  to  a process  of  the  head  of  the  ulna,  one  of 
the  fore-arm  bones,  p.  22. 

Olfactory  (Lat.  oleo,  I smell,  and  facio,  I make), 
related  to  the  sense  of  smell,  p.  90. 

Onychia  (Gr.  onuz,  the  nail),  inflammation  of  the 
nail,  p.  330. 

Ophthalmia  (Gr.  nphthalmos,  the  eye),  applied  to 
certain  infiaminations  of  the  eye,  p.  368. 

Ophthalmoscope  (Gr.  ophthalmos,  the  eye,  and 
skoped,  I view),  an  instrument  for  examining  the 
interior  of  the  eye,  p.  376. 

Opiate  (Gr.  opion,  from  opos,  a vegetable  juice),  a 
drug  containing  opium,  or  one  which  induces  sleep, 
p.  897. 

Opisthotonus  (fir.  opisthen,  backwards,  and  tcind, 
I draw),  a state  of  spasm  in  which  the  body  is  bent 
backwards  like  a bow,  pp.  126,  1028. 

Os  calcis  (Lat.  for  the  bone  of  the  heel,  calx,  the 
heel),  p.  23. 

Os  coccyx  (Lat.  for  the  coccyx  bone).  See  Coccyx. 

Os  magnum  (Lat.  for  large  bone),  a bone  of  the 
wrist,  p.  22. 


Os  sacrum  (Lat.  for  sacred  bone,  because  it  ^\as 
formerly  offered  in  sacrifice),  a part  of  the  backbone, 
p.  22. 

Ossification  (Lat.  os,  a bone,  and  facio,  I make), 
the  process  of  bone  formation,  p.  18. 

Osteomalachia  (Gr.  osteon,  a bone,  malakos,  soft), 
softening  of  bone,  p.  31. 

Osteomyelitis  ((jlr.  osteon,  a bone,  and  muelos,  mar- 
row), inflammation  of  the  marrow  of  bone,  p.  25. 

Ostitis  (Gr.  osteon,  a bone,  and  itis,  signifying  in- 
flammation), inHammation  of  bone,  p.  25. 

Otitis  (Gr.  ous,  the  ear,  and  itis),  inflammation  of 
the  ear. 

Otoliths  (Gr.  ous,  the  ear,  and  lithos,  a stone), 
small  bony  bodies  found  in  the  inner  ear  of  some 
animals,  p.  358. 

Oxidation  (Gr.  oxus,  acid),  the  process  of  uniting 
with  ox}'gen,  p.  527. 

Oxyuris  (Gr.  oxus,  sharp,  and  ouron,  a tail),  ap- 
plied to  a genus  of  thread-worms,  p.  174. 

Ozsena  (Gr.  oze,  a foul  smell),  stink- nose,  p.  365. 

P. 

Parsesthesia  (Gr.  para,  implying  irregularity,  and 
aisthesis,  sensation),  a disorder  of  sensation.  See  p. 
364. 

Paraplegia  (Gr.  para,  incompletely,  and  plesso,  I 
strike),  paralysis  of  the  lower  limbs,  p.  119. 

Paresis  (Gr.  pariemi,  I relax),  a slight  degree  of 
paralysis,  p.  118. 

Parietal  (Lat.  ixiries,  a wall),  applied  to  bones 
situated  on  the  side  of  the  head,  p.  19. 

Parotid  (C3r.  para,  near,  and  ous,  the  ear),  applied 
to  a salivary  gland  in  the  neighbourhood  of  the  ear, 
p.  137. 

Parotitis,  inflammation  of  the  parotid  gland — 
mumps,  p.  153. 

Patella  (Lat.  patella,  a dish),  the  knee-pan,  p.  23. 

Pathology  (Gr.  pathos,  suffering,  and  lofjos,  dis- 
course), the  science  which  treats  of  the  nature,  cause, 
&c.,  of  disease,  p.  54. 

Pectoralis  (Lat.  pectus,  the  breast),  related  to  the 
breast,  p.  71. 

Pediculus  (Lat.  diminutive  of  pedis,  a louse),  a 
louse,  p.  324. 

Pelvis  (]jat.  pelvis,  a basin),  the  cavity  formed  by 
the  haunch-bones,  p.  20. 

Pemphigus  (Gt.  pemphix,  a bladder),  a disease  of 
the  skin,  p.  317. 

Percussion  (Lat.  percutio,  I strike),  a method  of 
examining  the  body  by  striking  with  the  finger  or  an 
instrument  made  for  the  purpose,  to  note  the  kind  of 
sound  elicited,  p.  266. 

Pericarditis,  inflammation  of  pericardium,  p.  238. 

Pericardium  (Gr.  peri,  about,  and  kardia,  heart), 
the  membranous  investment  of  the  heart,  p.  219. 

Perilymph  Gr.  peri,  around,  and  lympha,  water), 
the  fluid  within  the  bony  labyrinth  of  the  inner  ear, 
p.  358. 

Perinseum  (Gr.  peri,  about,  and  vaid,  to  be  situ- 
ated), the  part  of  the  body  between  the  genital 
organs  in  front  and  the  opening  of  the  bowel  be- 
liind. 

Periosteum  (Gr.  peri,  about,  and  osteon,  a bone), 
the  outer  lining  membrane  of  bone,  p.  17. 

Periostitis,  inflammation  of  periosteum,  p.  25. 

Peristaltic  (Gr.  peristelld,  1 involve),  applied  to 
the  vermicular  or  worm-like  movement  of  the  bowel, 
p.  183. 

Peritoneum  (Gr.  peri,  about,  teind,  I stretch),  the 
delicate  membrane  investing  the  inner  surface  of  the 
abdomen,  p.  130. 

Peritonitis,  inflammation  of  peritoneum,  p.  190. 

Perityphlitis  (Gr.  peri,  around,  and  tuphlon,  the 
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head  of  the  large  bowel),  inflammation  of  the  con- 
nective tissue  around  the  caecum — the  head  of  the 
large  bowel,  p.  163. 

Pertussis  (Lat.  per,  signifying  excess,  and  tussis, 
a cough),  whooping-cough. 

Petechiae  (Italian,  petecchies,  flea-bites),  small 
purple  spots  on  the  skin  like  flea-bites,  p.  237,  240, 
427. 

Petrissage  (French,  meaning  kneading),  a term 
used  in  massage,  p.  772. 

Phalanges  (plural  of  phalanx,  Greek  for  a line  of 
soldiers),  applied  to  the  bones  of  fingers  and  toes. 

Pharynx  (Gr.),  the  cavity  at  the  upper  end  of  the 
gullet,  into  which  the  mouth  opens,  p.  138. 

Phlebitis  (Gr.  phleps,  a vein,  and  itis),  inflamma- 
tion of  veins,  p.  246. 

Phlyctenae  (Gr.  phluxein,  to  be  hot),  applied  to 
small  vesicles  on  the  eyeball,  p.  369. 

Phrenic  (Gr.  phren,  the  diaphragm),  applied  to  the 
nerve  and  vessels  of  the  diaphragm,  p.  99. 

Phthiriasis  (Gr.  phtheir,  a louse),  lousiness,  p.  324. 

Phthisis  (Gr.  phthinomai,  I waste),  consumption, 
p.  277. 

Physiology  (Gr.  phusis,  nature,  and  lor/os,  a dis- 
course), the  science  which  treats  of  the  functions  of 
living  things,  p.  15. 

Pisiform  (Lat.  p>isam,  a pea,  and  forma,  shape),  a 
bone  of  the  wrist,  p.  22. 

Pityriasis  (Gr.  pituron,  bran),  a skin  disease, 
accompanied  by  scurfiness,  p.  319. 

Plethora  (Gr.  plellw,  I fill),  full-bloodedness, 
p.  235. 

Pleura  (Gr.  pleuron,  a rib),  the  membrane  lining 
the  inner  surface  of  the  chest  walls  and  investing  the 
lungs,  p.  253. 

Pleurisy,  inflammation  of  the  pleura,  p.  266. 

Pleuritis,  same  as  pleurisy. 

Pleuro-pneumonia  (Gr.  pleura,  a rib,  anA  pneumon, 
the  lung),  an  associated  inflammation  of  lungs  and 
pleura,  p.  275. 

Plexus  (Lat.,  meaning  a network),  applied  to  a 
network  of  ve.ssels  or  nerves,  p.  99. 

Pneumogastric  (Gr.  pneumon,  a lung,  and  paster, 
the  belly),  a nerve  arising  within  the  brain,  and  dis- 
tributed to  lungs,  heart,  stomach,  &c.,  j).  96. 

Pneumonia  (Gr.  pneumon,  the  lung),  inflammation 
of  the  lung),  p.  274. 

Pneumothorax  (Gr.  pneuma,  air,  thorax,  the  chest), 
a collection  of  gas  in  the  chest  cavity,  p.  269. 

Podagra  (Gr.  pous,  the  foot,  and  a<jra,  a seizure), 
gout,  p.  432. 

Polypus  (Gr.  polus,  many,  and  pous,  a foot),  a 
variety  of  growth  springing  from  a mucous  membrane, 
p.  381. 

Polyuria  (Gr.  polus,  much,  ouron,  urine),  applied 
to  disease  characterized  by  excess  of  urine,  p.  302. 

Pons  Varolii  (Lat.  pons,  a bridge,  and  VaroUus,  the 
name  of  an  anatomist),  a transverse  mass  of  fibres 
connected  with  the  cerebellum,  p.  90. 

Popliteal  (Lat.  poples,  the  ham),  pertaining  to  the 
ham,  p.  228. 

Presbyopia  (Gr.  preshus,  an  old  man,  and  ops,  the 
eye),  imp.airment  of  power  of  accommodating  the  eye 
for  near  objects,  common  to  age,  p.  378. 

Prognosis  (Gr.  pro,  pndsis,  a knowing),  the  opinion 
as  to  the  future  course  of  a disease  from  a considera- 
tion of  its  uiture,  symptoms,  &c.,  p.  13. 

Prolapse  (I>at.  pro,  forwards,  and  lapsus,  a falling), 
a variety  of  displacement  of  an  organ,  ]x  194. 

Pronation  (I^at.  promts,  with  face  downward),  the 
motion  which  turns  the  palm  of  the  hand  down- 
ward, p.  22. 

Prophylactic  (Gr.  pro,  before,  and  phulasso,  I 
guard),  employed  in  connection  with  the  prevention 
of  disease,  p.  14. 


Proteids  (Gr.  prdtos,  first),  ajjplied  to  albuminous 
food-stutfs,  p.  132. 

Protoplasm  (Gr.  prdtos,  first,  and  plasma,  formed 
material),  applied  to  the  simplest  form  of  living  ma- 
terial, p.  15. 

Pruritis  (Lat.,  meanitig  an  itching),  a variety  of 
perverted  sensation,  characterized  by  itching,  pp. 
323,  497. 

Psoas  (Gr.  j>soa),  belonging  to  the  loin,  as  psoas 
miiscle,  p,  73. 

Psoriasis  (Gr.  psocJ,  I rub),  a scaly  disease  of  the 
skin,  p.  877. 

Pterygoid  (Gr.  pterux,  a wing,  and  cidos,  likeness), 
a|.)plied  to  bones  of  the  head,  and  muscles  connected 
with  them,  p.  70. 

Ptomaines  (Gr.  ptvma,  a dead  body),  active  prin- 
ciples of  the  nature  of  alkaloids — derived  from  bodies 
in  a state  of  decay,  pp.  599,  1014. 

Ptosis  (Gr.  ptdsts,  a fall),  a drooping  of  the  eye- 
lid, p.  369. 

Ptyalism  (Gr.  pttualon,  saliva),  excessive  secretion 
of  saliva,  p.  150. 

Pubis  (Lat.  puhis,  puberty),  the  front  portion  of 
the  haunch-bone. 

Puerperal  (Lat.  pncrpcra,  a lying-in  woman,  from 
puer,  a boy,  and  pario,  I bear),  pertaining  to  child- 
birth, p.  837. 

Pulmonary  (Lat.  pulmo,  a lung),  belonging  to  the 
lung,  p.  230. 

Purgatives  (Lat.  purgo,  I cleanse,  and  ago,  I act), 
remedies  which  freely  act  upon  the  bowels,  p.  855. 

Purpura  (Lat.,  meaning  purple),  a disease  in  -which 
effusions  of  blood  take  place  into  the  skin,  p.  237. 

Pus  (Gr.  puon,  matter),  matter  in-oduced  in  inflam- 
mation, p.  968. 

Pyaemia  (Gr.  puon,  pus,  and  haima,  the  blood), 
a condition  of  blood-poisoning,  p.  236. 

Pyelitis  (Gr.  puclos,  a vessel,  itis),  an  inflamma- 
tion of  a part  of  the  kidney,  p.  298. 

Pylorus  (Gr.  puldros,  a gatekeeper),  the  part  of 
the  stomach  where  junction  is  made  with  the  intes- 
tine, p.  130. 

Pyrosis  (Gr.  purod,  I burn),  waterbrash,  p.  181. 

Q. 

Quartan  (Lat.  quartus,  the  fourth),  a form  of  ague 
in  which  the  attack  returns  after  an  intermission  of 
two  days,  p.  428. 

Quotidian  (Lat.  quotidic,  daily),  a form  of  ague  in 
which  the  attack  returns  daily  at  the  same  hour, 
p.  428. 

R. 

Rabies  (Lat.  rabies,  rage  or  madness),  canine 
madness,  p.  421. 

Racemose  (Lat.  raccmus,  a cluster  of  grapes),  ap- 
plied to  a form  of  gland  structure,  p.  137. 

Radius  (l^at.  radius,  a ray  or  spoke  of  a wheel), 
applied  to  the  outer  bone  of  the  forearm,  p.  22. 

Ranula  (Lat.  ranula,  diminutive  of  7-ana,  a frog), 
a cystic  tumour  of  the  mouth,  150. 

Rectum  (l.at.  rectus,  straight),  the  straight  part 
(the  end)  of  the  bowel,  p.  130. 

Rete  mucosum  (Lat.  rcte,  a net),  applied  to  the 
deep  layer  of  the  scarf-skin,  p.  307. 

Rubefacient  (Lat.  ruhrum,  red,  and /rrcfo,  I make), 
applications  which  redden  the  skin,  p.  914. 

Rubella  (diminutive  of  rubeola),  p.  402. 

Rubeola  (Lat.  ruber,  red),  measles,  p.  400. 

s. 

Saccharoses  (Lat.  saccharum,  sugar),  the  chemical 
term  apj^lied  to  a variety  of  sugars,  p.  587. 
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Sacral,  related  to  os  sacrum,  which  see. 

Saphenous  (Gr.  saphenes,  manifest),  applied  to  a 
superticial  vein  and  nerve  of  the  leg,  p.  229. 

Sarcinae  (Lat.  sarcina,  a pack  or  bundle),  a genus 
of  microscopic  fungi,  so  called  from  its  appearance, 

p.  162. 

Sarcolemma  (Gr.  sn7'x,  tlesh,  and  lemma,  a skin), 
the  connective  tissue  sheath  of  muscular  fibres,  p.  68. 

Sarcous  ((ir.  sarx,  ttesh),  applied  to  certain  ele- 
ments of  muscular  fibres,  p.  68. 

Sartorius  ( Lat.  sartor,  a tailor ),  applied  to  a 
muscle,  p.  74. 

Scabies  (Lat.  scabies,  a scab),  the  itch,  p.  323. 

Scaphoid  (Gr.  skaphe,  a skiff  or  boat,  and  eidos, 
shape),  a bone  of  the  foot,  p.  22. 

Scapula  (Gr.  skapane,  a spade),  the  shoulder-blade, 

p.  21. 

Schneiderian,  applied  to  the  lining  membrane  of 
the  nostrils,  so  called  from  Schneider,  who  first 
described  it,  p.  338. 

Sciatic  (Gr.  ischion,  the  hip),  applied  to  nerves, 
vessels,  &c.,  p.  99. 

Sciatica,  neuralgia  in  the  district  of  the  sciatic 
nerve,  p.  128. 

Scirrhus  (Gr.  skirros,  a hard  tumour),  a form  of 
cancer,  p.  434. 

Sclerosis  (Gr.  skleros,  hard),  a state  of  hardening 
of  connective  tissue,  p.  118. 

Sclerostoma  (Gr.  skleros,  hard,  and  stoma,  the 
mouth),  applied  to  a genus  of  parasitic  worms,  p.  175. 

Scolex  ((!xr.  skulex,  a worm),  a stage  in  the  develop 
merit  of  tapeworm,  p.  168. 

Scorbutus,  scurvy,  p.  237. 

Scultetus,  a form  of  bandage,  p.  959. 

Sebaceous  (Lat.  sebum,  suet),  applied  to  glands 
secreting  an  oily  substance,  connected  with  hair-sacs, 
p.  308. 

Seborrhoea  (Lat.  sebum,  fat,  and  Gr.  red,  I flow), 
excess  of  fatty  secretion  of  the  skin,  p.  327. 

Sedatives  (Lat.  sedo,  I ease),  applied  to  soothing 
remedies,  p.  897. 

Septicaemia  (Gr.  septikos,  putrid,  and  haima,  the 
blood),  blood-poisoning,  p.  236. 

Sequestrum  (Lat.  sequestro,  I sever),  a portion  of 
dead  bone,  p.  26. 

Serratus  (Lat.  serra,  a saw),  applied  to  a muscle, 
p.  71. 

Serum  (Lat.  serum,  akin  to  Gr.  oros,  whey),  the 
fluid  of  blood,  less  its  fibrinous  element,  p.  216. 

Sigmoid  (Gr.  siyma,  a letter  of  the  Greek  alphabet, 
and  eidos,  likeness),  applied  to  a bend  of  the  large 
bowel,  p.  130. 

Sinus  (Lat.  sinus,  a hollow),  a channel  leading 
from  an  abscess  to  the  surface,  p.  261. 

Soleus  (Ijat.  solca,  a sandal),  applied  to  a muscle 
of  the  calf  of  the  leg,  p.  74. 

Soporific  (Lat.  sopor,  sleep,  and  facio,  I make), 
remedies  which  induce  sleep,  p.  904. 

Sordes  (Lat.  sordes,  filth),  crusts  which  form  on 
lips  and  teeth  in  persons  in  exhaustion  from  disease, 
p.  519. 

Spermatozoa  (Gr.  sperma,  seed,  and  zoon,  an  ani- 
mal), the  active  constituents  in  the  male  element  in 
conception,  p.  484. 

Sphenoid  (Gr.  sphen,  a wedge,  and  eidos,  shape), 
a bone  of  the  cranium,  p.  19. 

Sphincter  (Gr.  sphiwjb,  I bind),  applied  to  cir- 
cular muscles  which  close  outlets,  p.  130. 

Spica  (Lat.  spiea,  an  ear  of  corn),  a variety  of 
bandage  so  called  from  a supposed  resemblance  to 
the  rows  of  an  ear  of  corn,  p.  958. 

Spina  bifida  (Lat.  spina,  the  spine,  and  bifida, 
cleft),  a malformation  of  the  spine,  p.  457. 

Spirillum  (I^at.  diminutive  of  spira,  a curl),  a 
variety  of  micro-organisms,  p.  388. 


Spirometer  (Lat.  spiro,  I breathe,  and  Gr.  metron, 
a measure),  an  instrument  for  measuring  quantity  of 
air  expelled  from  the  chest,  p.  256. 

Splanchnic  (Gr.  splanchna,  the  bowel),  applied  to 
nerves,  &c.,  99. 

Sporadic  (Gr.  speiro,  to  scatter),  applied  to  in- 
fectious disease  occurring  in  scattered  cases,  not  as 
an  epidemic,  p.  4. 

Squamous  (Lat.  squama,  a scale),  scaly,  p.  16. 

Staphyloma  (Gr.  staphule,  a bunch  of  grapes),  a 
protrusion  of  the  coats  of  the  eyeball,  p.  372. 

Stasis  (Gr.  stad,  I stop),  a local  stagnation  of 
blood,  p.  248. 

Sternum,  Lat.  for  breast-bone,  p.  21. 

Stertorous  (Lat.  sterto,  I snore),  having  a snoring 
sound,  p.  11. 

Stethoscope  (Gr.  stethos,  the  breast,  and  skopco,  I 
examine),  the  instrument  used  for.  listening  to  the 
sounds  of  the  heart  and  breathing,  p.  266. 

Strabismus  (Gr.  strabos,  twisted),  squint,  p.  376. 

Strobilus  (Gr.  sti-obilos,  a jjine  cone),  applied  to 
the  adult  tapeworm,  p.  168. 

Strophulus  (Gr.  strophos,  a twisting  of  the  bowels, 
colic),  an  eruption  on  the  skin  of  infants,  referred  to 
derangement  of  bowels,  p.  319. 

Struma,  same  as  scrofula,  p.  431. 

Styptics  (Gr.  stupho,  I constringe),  remedies  a])- 
plied  externally  to  stop  bleeding,  p.  919. 

Subacute  (Lat.  sub,  under,  and  acutus,  sharp),  ap- 
plied to  disease  not  quite  severe  enough  to  be  called 
acute,  p.  4. 

Sublingual  ( Lat.  sub,  under,  and  lingua,  the 
tongue),  apjjlied  to  glands,  vessels,  &c.,  situated 
beneath  the  tongue,  p.  137. 

Submaxillary  (Lat.  sub,  under,  and  maxilla,  the 
jaw),  applied  to  glands  and  other  structures  lying 
under  cover  of  the  jaw-bone,  p.  137. 

Sucroses,  a chemical  term  for  a variety  of  sugars, 
p.  587. 

Sudamina  (Lat.  sudor,  sweat),  minute  vesicles 
produced  in  the  skin  by  excessive  sweating,  p. 
328. 

Sudorifics  (Lat.  sudor,  sweat,  and  facio,  I make), 
remedies  which  increase  sweating,  p.  887. 

Sudoriparous  (Lat.  sudor,  sweat,  and  pario,  I 
produce),  applied  to  sweat  glands,  p.  307. 

Supination  (I^at.  supino,  to  bend  back),  the  motion 
by  which  the  palm  of  the  hand  is  directed  upwards, 
p.  22. 

Suppository  (Lat.  suppono,  I place  below),  a 
conical  mass  of  material  containing  some  drug  to  be 
pushed  up  into  the  bowel,  p.  1051. 

Suppuration  (Lat.  suppuro,  to  generate  matter), 
the  formation  of  matter,  p.  248. 

Suture  (Lat.  suo,  to  sew),  the  junction  of  bones  of 
the  skull,  p.  20;  thread,  wire,  &c.,  by  which  wounds 
are  closed,  p.  970. 

Symblepharon  (Gr.  sun,  together,  and  blepharon, 
the  eyelid),  a condition  in  which  the  eyelids  have 
become  united,  p.  369. 

Symphysis  (Gr.  sun,  with,  and  phub,  I grow),  ap- 
plied to  a junction  of  bone,  p.  22. 

Syncope  (Gr.  su'nkop>e,  a faint),  fainting,  pp.  243, 
991. 

Synechia  (Gr.  sunecho,  I hold  together),  a disease 
of  the  eye  in  which  the  iris  adhtTes  to  the  cornea 
(anterior),  or  to  the  capsule  of  the  crystalline  lens 
(posterior),  p.  372. 

Synovia  (Gr.  sun,  with,  and  don,  an  egg),  a fluid 
poured  out  in  joints,  closed  sacs,  to  lubricate  the  joint, 
&c.,  p.  23. 

Synovitis  (synovia  [which  see],  and  terminal  itis), 
i an  inflammation  of  joints,  p.  32. 

Systole  (Gr.  sustelld,  1 contract),  the  contraction 
1 of  tlie  heart,  jj.  224. 
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T. 

Tabes  mesenterica  (Lat.  tahes,  a consumption,  and 
mesenterica,  connected  with  the  bowel),  consumption 
of  the  bowel,  p.  165. 

Taeniae  (Gr.  tainia,  a ribbon),  tapeworm,  p.  168. 

Talipes  (Lat.  talus,  an  ankle,  and  pes,  a foot), 
club-foot,  p.  82. 

Tapotement  (French,  a tapping),  a term  in  use  in 
massage,  p.  772. 

Tarsus  (Gr.  tarsos,  any  broad  flat  surface),  the 
ankle,  p.  23. 

Tenesmus  (Gr.  teind,  I stretch),  straining  at  stool, 

p.  186. 

Therapeutics  (Gr.  therapeuo,  I nurse  or  cure),  the 
branch  of  medical  science  dealing  with  the  action  of 
remedies  in  disease,  p.  810. 

Thermometer  (Gr.  therme,  heat,  and  metron,  mea- 
sure), an  instrument  for  determining  degree  of  heat, 
p.  9. 

Thorax  (Gr.  thorax,  a breastplate),  the  chest,  p.  20. 

Thrombosis  (Gr.  thrombos,  a clot),  clotting  of 
blood  in  vessels  during  life,  p.  246. 

Thrombus  (Gr.  thrombos,  a clot),  the  clot  formed 
in  a vessel  during  life,  p.  216. 

Thymus  (Gr.  thumos,  thyme),  applied  to  the  thy- 
mus gland  (p.  205),  because  it  was  compared  to  the 
flower  of  the  plant  by  Galen. 

Thyroid  (Gr.  thureos,  a shield,  and  eidos,  likeness), 
applied  to  a gland  in  the  neck,  p.  250. 

Tibia  (Lat.  tibia,  a pipe  or  flute),  the  large  bone 
of  the  fore-leg,  p.  23. 

Tonsillitis,  inflammation  of  tonsils;  quinsy,  p.  155. 

Tonsils  (Lat.  tonsilla),  glandular  structures  in  the 
mouth,  p.  136. 

Tormina  (Lat.,  meaning  griping),  griping  pains  in 
the  bowels,  p.  186. 

Torticollis  (Lat.  tortum,  twisted,  and  collum,  the 
neck),  wry-neck,  p.  77. 

Tourniquet  (French  tourner,  to  turn),  instruments 
applied  for  the  arrest  of  bleeding,  p.  980. 

Toxicology  (Gr.  toxikon,  poison,  and  logos,  a dis- 
course), the  branch  of  medical  science  which  treats 
of  poisons  and  their  antidotes,  p.  1014. 

Tracheotomy  (Lat.  trachea,  the  windpipe,  and  Gr. 
temno,  I cut),  the  operation  for  opening  the  wind- 
pipe, p.  262. 

Trapezium  and  Trapezoid  (Gr.  trapczion,  a small 
table),  bones  of  the  wrist,  p.  22. 

Trapezius,  applied  to  a muscle,  p.  71. 

Traumatic  (Gr.  trauma,  a wound),  produced  by 
injury,  as  a traumatic  inflammation,  p.  54. 

Trematode  (Gr.  trema,  a hole,  a pore),  a group  of 
internal  parasites,  p.  168. 

Triceps  (Lat.  tres,  three,  and  caput,  a head), 
applied  to  a muscle  of  the  .arm,  p.  72. 

Trichina  (Gr.  thrix,  a hair),  a minute  nematode 
worm,  parasitic,  p.  175. 

Trichinosis,  the  disease  due  to  trichina,  p.  175. 

Trichocephaius  (Gr.  thrix,  hair,  and  kephale,  the 
head),  a genus  of  worms,  a species  of  which  is  found 
in  the  human  intestine,  p.  175. 

Tricuspid  (Lat.  tres,  three,  and  cuspis,  a point), 
applied  to  certain  teeth,  p.  220. 

Tripolar  (Lat.  tres,  three,  and  polus,  an  axis), 
applied  to  nerve-cells  with  three  processes,  p.  85. 

Trochanters  (Gr.  trochanter,  from  trochos,  any- 
thing round),  prominences  of  the  hip-bone,  p.  23, 

Tubercle  (T.at.  tuberculnm,  a little  swelling),  ap- 
plied to  certain  small  nodules  of  cells  produced  by 
morbid  action  in  organs,  p.  945. 
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Tuberculosis,  the  disease  due  to  tubercle,  p.  165. 

Tympanites  (same  deriv.  as  below),  distension  of 
belly  with  gas. 

Tympanum  (Lat.,  meaning  a drum),  the  drum  of 
the  ear,  p.  356. 

Typhlitis  (Gr.  tuphlon,  the  blind  end  of  the  large 
bowel,  and  itis,  signifying  inflammation),  inflamma- 
tion of  the  blind  end  of  the  large  bowel,  p.  163. 

u. 

Ulna  (Gr.  diene,  the  elbow),  the  inner  bone  of  the 
fore-arm,  p.  22. 

Umbilicus  (Lat.),  the  navel,  p.  131. 

Unciform  (Lat.  uncus,  a hook,  and  forma,  shape), 
a bone  of  the  wrist,  p.  22. 

Unipolar  (Lat.  unus,  one,  and  polus,  an  axis),  ap- 
plied to  nerve-cells  with  one  process,  j).  85. 

Uraemia  (Gr.  ouron,  urine,  and  haima,  blood),  a 
state  of  blood-poisoning.  It  occurs  in  disease  of  the 
kidney  from  retention  in  the  blood  of  substances 
which  ought  to  be  expelled  in  the  urine,  p.  293,  296. 

Urethritis,  inflammation  of  the  urethra  (from  Gr. 
ouron,  urine),  p.  988. 

Urticaria  (Lat.  urtica,  a nettle),  nettlerash,  p.  314. 

Uterim^  | ftie  womb),  p.  479. 

V. 

Vaginitis,  inflammation  of  the  vaginal  passage, 
p.  498. 

Vagus  (Lat.,  wandering),  applied  to  a nerve  from 
its  wide  distribution,  p.  96. 

Varicella  (Lat.,  diminutive  of  variola,  chicken-pox ,. 
p.  410. 

Variola  (Lat.  varius,  spotted),  small  pox,  p.  402. 

Vascular  (Lat.  vasculum,  a vessel),  connected  with 
or  provided  with  vessels;  applied  to  tissues  contain- 
ing blood-vessels,  p.  835. 

Vasomotor  (Lat.  vasa,  vessels,  and  motor,  a mover), 
applied  to  nerves  controlling  blood-vessels,  p.  86,  233. 

Venereal,  applied  to  certain  diseases  connected 
with  the  sexual  organs,  p.  987. 

Ventricles  (Lat.  ventriculus,  diminutive  of  venter, 
the  belly),  a small  cavity.  V.  of  heart,  p.  220,  or 
brain,  p.  91. 

Vermicide  (Lat.  vermis,  a worm,  ccedo,  I kill), 
remedies  which  kill  worms,  p.  871. 

Vermiform  (Lat.  vermis,  a worm,  and  forma, 
shape),  applied  to  a part  of  the  large  bowel,  jx  130. 

Vermifuge  (Lat.  vermis,  a worm,  and  fugo,  I drive 
out),  remedies  which  expel  worms,  p.  871. 

Vertebra  (Lat.  vertebra,  a joint),  applied  to  each 
of  the  bones  forming  the  back-bone,  p.  20. 

Vertigo  (Lat.  verto,  I turn),  giddines.s,  p.  113. 

Vesicant  (Lat.  vesica,  a blister).  Remedies  which 
blister,  p.  914. 

Vibrio  (Lat.  vibrio,  I shake),  a variety  of  bacteria, 
p.  388. 

Vomer  (Ijat.  vomer,  a ploughshare),  the  bone  divid- 
ing the  nasal  cavity  into  two,  p.  19. 

Vulvitis,  inflammation  of  the  vulva,  p.  498. 

z. 

Zygoma  (Gr.  zygon,  a yoke),  a process  of  cheek- 
bone connecting  it  with  the  temple,  p.  19. 

Zymosis  (Gr.  zyme,  ferment),  an  infectious  disease, 
p.  4. 

Zymotic,  of  the  nature  of  zymosis,  p.  4. 
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Aachen,  942. 

Abano  waters,  943. 

Abdomen,  130,  138. 

— diseases  of,  190. 

— enlargement  of,  488. 

— muscles  of,  73. 

Abdominal  organs,  climates  for  diseases 
of,  785- 

mineral  waters  for  diseases  of,  925, 

928,  933.  936.  942,  945- 

— phthisis,  165. 

Abducent  nerves,  89,  98*. 

Abduction,  25. 

Abendberg,  Interlaken,  212. 
Abercrombie  on  somnambulism,  116. 
Aberdeenshire  coast,  789. 

Aberystwith,  788. 

Abortion,  513. 

Abrasion,  974. 

Abscess  in  bone,  26. 

— lumbar,  28. 

— of  gland,  209. 

— psoas,  28. 

Abscesses  in  genital  region,  498. 

— near  rectum,  194. 

Absinthe,  668. 

Absolute  alcohol,  666. 

— humidity  of  air,  779. 

Absorbent  vessels,  201. 

Absorption,  201,  204. 

— and  emission  of  heat,  725. 

— of  heat  by  clothing,  725. 

— of  moisture  by  clothing,  725. 

Acacia  Catechu,  867. 

Acajou-nuts,  582. 

Acanthophis  tortor,  985. 

Acarus  domesticus,  555. 

— folliculonim,  327. 

— scabiei,  323. 

Accidents  by  fire,  997*. 

Accommodation  of  the  eye,  345. 

Acer  saccharinum,  588. 

Acetabulum,  the,  22. 

Acetate  of  ammonia,  836,  887. 

Acetic  acid,  poisoning  by,  1018,  1019. 
Acholia,  199. 

Achorion  Schonleinii,  326.  % 

Acid,  acetic,  poisoning  by,  1019. 

— arsenious,  822. 

— condiments,  591. 

— tonics,  841. 

prescriptions,  1053. 

Acidity  in  pregnancy,  512. 

— mineral  waters  for,  925,  928,  936,  939, 
940,  945- 

— remedies  for,  843. 

Acids  for  excessive  sweating,  888. 

— poisoning  by,  1018. 

— uses  of,  841. 

Acne,  328,  329. 

— remedies  for,  889. 

Aconite  or  Monkshood,  834,  pi.  IJ. 

— action  and  uses  of,  834. 

— action  on  nerves  of  sensation,  834. 

— poisoning  by,  1027. 

— preparations  of,  834. 

Aconitum  Napellus,  834,//.  13. 

poisoning  by,  1027. 

Acqui  thermal  springs,  926. 

Acromegaly,  954*. 

Acromion  process,  21. 

Acta;a  racemosa,  893. 

Adam’s  apple,  250. 

Addison’s  disease,  205,  212. 

Adduction,  25. 


Adductor  muscles,  the,  73. 

Adelaide,  climate  of,  806. 

Adelheidsquelle  mineral  springs,  929,951. 
Adenitis,  207,  1063. 

Adenoid  tissue,  16*,  201. 

Adipose  tissue  or  fat,  16*,  17. 
Adulteration  of  food-stuffs,  597. 

Aedepsos  mineral  springs,  929. 
jEgle  Marmelos,  575,  868. 

Aerated  bread,  561. 

— waters,  651. 

contamination  of,  653. 

effect  of,  on  urine,  890. 

Aeroscope,  685. 

Aesculap,  bitter  waters,  933,  934. 

^Ethusa  Cynapium,  903,  pi.  11. 

poisoning  by,  1030. 

^Etiology  of  disease,  4. 

Afferent  fibres  and  nerves,  95,  91*. 

— vessels,  291. 

African  health  resorts,  799. 

Afterbirth,  485. 

After-images,  352. 

After-pains,  496. 

Agaricus  muscarius,  599,  pi.  10. 

Age  predisposing  to  disease,  4. 

Agnine,  919. 

Agraphia,  120. 

Ague,  393,  427. 

— remedies  for,  821,  823. 

Air  a conductor  of  heat,  723. 

— carbonic  acid  gas  in  the,  683. 

— composition  of,  681. 

— density  of,  681. 

— effects  on,  of  burning  gas,  &c.,  689. 

— moisture  of,  690. 

— necessity  for,  679. 

— of  confined  spaces,  686. 

— purification  of,  686. 

— vitiated  by  breathing,  686. 

Air-cells  of  lungs,  252. 

Air-passages,  climate  suited  for  diseases 

of,  782. 

drugs  which  act  on,  878. 

stimulants  to  circulation  in,  879. 

Aitken,  John,  on  dust  particles  in  air,  684. 
Aix-la-Chapelle  waters,  942,  943. 
Aix-les-Bains  waters,  942,  943. 

Ajaccio,  794. 

Alaria  esculenta,  584. 

Albumin,  132,  536. 

— in  urine,  301. 

Albuminoid  ammonia  in  water,  643,  647. 
Albuminous  substances,  132. 

in  human  body,  536. 

Albuminuria,  295,  302. 

— in  pregnancy,  513. 

Alchemilla  arvensis,  892. 

Alcohol,  absolute,  666. 

— action  on  the  heart  and  vessels,  832, 
836. 

— composition  of,  664. 

— during  exposure  to  cold,  673. 

— effects  of,  on  the  body,  678. 

— in  bronchitis,  832. 

— in  disease,  674. 

— is  it  a food  ? 668. 

— poisoning  by,  1016,  1024. 

— preparation  of,  664. 

— proportion  of,  in  various  spirits,  667. 

— value  of,  672. 

Alcoholic  drinks,  664. 

Alcohols,  664. 

Aldehyde,  675. 

Ales,  constituents  of,  678. 


Alet  lime  waters,  946,  949. 

Alexandra,  Australian  health  resort,  807. 
Alexandria  (Egypt),  health  resort,  800. 
Alexisbad  for  whey  cure,  951. 

— waters,  949. 

Algide  stage  of  cholera,  i88. 

Algiers,  health  resort,  785,  799. 
Alimentary  canal,  130. 

— principles  of  food,  538. 

Alimentation,  129. 

Alkali  albuminate,  550. 

Alkalies,  uses  of,  844. 

Alkaline  bath,  740.  ' 

— sulphated  waters,  923. 

— tonics,  843. 

— waters,  936,  937. 

Alkaloids,  896,  897,  1063. 
Allevard-les-Bains  waters,  943,  944. 
Allium  ascalonicum,  595. 

— Cepa,  573. 

— sativum,  594. 

— schoenoprasum,  595. 

Allspice,  593,  848. 

Almond  oil,  a laxative,  859. 

Almonds,  composition  of,  580. 

— spirits  of,  poisoning  by,  1027. 

Aloes,  859. 

— enema,  874. 

— poisoning  by,  1029. 

— preparations  of,  859. 

— uses  of,  859. 

Aloe  vulgaris,  859. 

Aloin,  859. 

Alopecia,  329,  pi.  4. 

— areata,  electricity  in,  953. 

Alpine  climates  for  lung  affections,  794. 
Alteratives,  822. 

Althma  officinalis,  885. 

Althein,  573. 

Altwasser  waters,  949. 

Alum,  868. 

— an  emetic,  852. 

— in  the  clarification  of  water,  649. 

— lotions,  918. 

— preparations  of,  868. 

— use  of,  868. 

— whey,  869. 

Alveoli,  252. 

Amaurosis,  378. 

Amblyopia,  378. 

— from  tobacco,  902. 

Ambulance,  1032;  — for  first  aid,  1033. 

— arrangements  in  America,  1034. 
Amelie-les-Bains  waters,  943,  944. 
Amenorrhoea,  508. 

America,  sea  voyage  to,  for  lung  affec- 
tions, 783. 

American  cheese,  554. 

— health  resorts,  800. 

— hellebore,  poisoning  by,  1030. 

— ivy,  poisoning  bjq  1032. 

Ammonia,  actions  and  uses  of,  830,  843. 

— a heart  stimulant,  830. 

— albuminoid,  in  water,  643,  647. 

— as  alkaline  tonic,  843. 

— carbonate  of,  an  emetic,  851. 

— foetid  spirit  of,  for  flatulence,  849. 

— in  water,  638,  643,  647. 

— liniment  of.  for  external  use,  915. 

— poisoning  by,  1019. 

— preparations  of,  830,  843. 
Ammoniacum,  881. 

Ammonium,  bromide  of,  for  sleep,  905. 

— chloride  of,  for  liver  disorder,  874. 
Amnesia,  120.  Amnion,  485. 
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Amceba,  the,  15,  16. 

Amceboid  movements,  214. 

Amomum  angustifolium,  594. 

— Cardamomum,  594. 

— melegueta,  594. 

Ampelopsis  quinquefolla,  poisoning  by, 
1032- 

Ampulla,  in  ear,  358. 

Amygdala  persica,  576. 

Amygdalus  communis,  580. 

Amyl,  nitrate  of,  837,  885. 

Amy  lie  alcohol,  664. 

Amyloid  food-stuffs,  133. 

Anacardium  occidentale,  582. 

Anaconda,  985. 

Ancemia,  215,  234. 

— cause  of  dyspepsia  in  women,  178. 

— Franzensbad  waters  for,  935. 

— iron  mineral  waters  for,  948. 

— of  the  brain,  103. 

— remedies  for,  818,  823,  846. 

— treatment  by  red-marrow,  955*. 
Anaesthesia,  118,  897. 

— of  the  skin,  364. 

Anaesthetic,  cold  an,  897. 

Anaesthetics,  897,  906. 

Anamirta  Cocculus,  poisoning  by,  1030. 
Anasarca,  435. 

Anatomy,  15,  1063. 

Anchyloblepharon,  369. 

Anchylosis,  false  and  true,  33,  81. 
Ancistrodon  piscivorus,  985. 

Andes,  health  resorts  of,  in  consumption, 
281,  802. 

Andira  araroba,  918. 

Anemone  Pulsatilla,  893. 

Anethum  graveolens,  594,  849. 
Aneurism,  244. 

— electricity  in,  953. 

— false  or  diffuse,  974. 

— iodine  for,  826. 

Angeioma,  247. 

Angelica,  594. 

Angina  pectoris,  243. 

nitrite  of  amyl  for,  837. 

nitro-glycerine  for,  837. 

Angioleucitis,  206. 

Angostura  or  cusparia,  840. 

— false,  840. 

Angular  curvature  of  spine,  27. 

— movements  of  joints,  24.  [59S,  596. 

Animal  and  vegetable  foods  compared, 
Animal  extracts  as  remedies,  954*. 
Animal  foods  compared,  555. 

composition  of,  543. 

nitrogenous,  543. 

non-nitrogenous,  556. 

Animal  starch,  537. 

Anise,  594. 

— preparations  of,  849. 

Ankle-joint,  dislocations  at,  66. 

Annatto,  554. 

Annular  ligament,  the,  72. 

Anodynes,  897. 

Anona  reticulata,  575. 

Anorexia,  146. 

Anosmia,  366. 

Anstie,  Dr.,  on  alcohol,  669,  672. 

Ant,  nervous  system  of,  88,  94. 

Antacids,  839,  843. 

Antagonistic  drugs,  ioi8. 

Anteflexion  of  womb,  505. 

Anterior  synechia,  372. 

Anteversion  of  womb,  505. 

Anthelmintics,  871. 

Anthemis  nobilis,  840. 

Anthrax,  315. 

Anthriscus  cerefolium,  594. 
Anthropometry,  467,  1063. 

Antidotes,  1018. 

Anti-fat,  584. 

Antifebrile  medicines,  820. 

Antifebrin  for  fevers,  822. 
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Antimonial  wine,  853. 

Antimony,  action  and  uses  of,  853,  887. 

— poisoning  by,  853,  ioi6,  1020. 

^ preparations  of,  853. 

— tannin  an  antidote  to,  853. 
Anti-periodic,  arsenic  as,  823. 

— quinine  as,  821. 

Antiphlogistic  medicines,  820. 
Antipyretics,  819,  820. 

Antipyrin,  action  and  use  of,  821,  904. 
Antiseptic,  camphor  an,  850. 

— chloral  hydrate  an,  904. 

Antiseptics,  list  of,  910. 

Antispasmodics,  897.  — list  of,  849. 
Anti-toxin  treatment,  955*. 

Antogast  waters,  949. 

Anus,  130. 

diseases  of,  192. 

— fissure  of,  192. 

— fistula  in,  194. 

— itching  of,  194. 

Aorta,  220,  223,  226,  230. 

Aperient,  the  term,  856. 

— waters,  923,  933. 

Aperients,  856. 

Aphasia,  120. 

Aphemia,  120. 

Aphonia,  287. 

Aphthae,  149. 

Apis  mellifica,  589. 

Apium  graveolens,  573. 

— Petroselinum,  594. 

Apnoea,  286. 

Apollinaris  waters,  937. 

Apomorphia,  853,  899. 

— an  emetic,  851. 

Aponeuroses,  the,  73. 

Apoplexy,  103. 

— croton  oil  for,  862. 

— Harrogate  waters  for,  945. 

— pulmonary,  276. 

Appert’s  method  of  preserving  meat,  631. 
Appetite,  as  affected  by  disease,  12. 

— loss  of,  in  pregnancy,  512. 

Apples,  composition  of,  574,  575. 
Apricots,  575. 

Aquae  Ferinae,  925. 

Aqueous  humour  of  eye,  340. 

Aquis  Granum,  942. 

Arachis  hypogoea,  581. 

Arachnoid  membrane,  the,  90,  91. 
Arapatak  waters,  949. 

Araucaria  imbricata,  582. 

Arbutin,  892. 

Arcachon  as  a he.alth  resort,  784,  785,  794. 
Archangelica  officinalis,  594. 

Arco,  for  grape  and  whey  cure,  951,  952. 
Arctostaphylos  uva  ursi,  891. 

Areca  Catechu,  871. 

— nut,  871. 

Areolar  tissue,  i6*. 

Argol,  667,  675. 

Argyria,  1064. 

Arillus,  595. 

Aristolochia  Serpentaria,  841. 

Aristotle’s  experiment  on  touch,  336. 
Arm,  arrest  of  bleeding  from,  978. 

— bone,  fractures  of,  41. 

— bones,  dislocation  of,  58. 

— exercise  for,  761. 

— muscles  of,  72,  pi.  2. 

— temporary  treatment  of  fracture  of, 
994. 

— triangular  bandage  for,  962,  pi.  13. 
Arm  and  hand,  bandage  for,  956, 

Army  ambulance  work,  1032. 

Arnica  montana,  917. 

— tincture,  917. 

Aromatic  condiments,  591. 

Arrack,  581,  668. 

Arrow  poison,  903. 

Arrowroot,  542,  586. 

— adulteration  of,  597.  » 


Arrowroot,  Bermuda,  598. 

— Brazilian,  586. 

— British,  586. 

— Canna,  586. 

— East  Indian,  586. 

— Portland,  586. 

— Port  Natal,  598. 

— Port  Vincent,  598. 

— Tacca,  586. 

— Tahitan,  586. 

Arsenic,  white,  822. 

— action  and  uses  of,  823. 

— action  on  skin,  888. 

— antl-periodic,  823. 

— for  skin  disease,  318. 

— in  artificial  flowers,  732. 

— in  clothing,  732. 

— in  table-cloths  and  carpets,  732. 

— in  wall-papers,  732. 

— iron  antidote  to,  818. 

— poisoning  by,  1016,  1020,  1021. 

— precautions  in  use  of,  822. 

— preparations  of,  822. 

Arsenicalis  llqnor,  822. 

Arsenical  poisoning,  823. 

— waters,  923,  951. 

Arsenious  acid,  822. 

Artemisia,  873. 

— Absinthium,  668. 

— dracunculus,  595. 

Arterial  bleeding,  976,  977. 

Arteries,  bronchial,  253. 

— circulation  in,  231. 

— degeneration  of,  244. 

— diseases  of,  244. 

— inflammation  of,  244. 

— of  the  head  and  neck,  226. 

— of  the  lower  limb,  227. 

— of  the  upper  limb,  227. 

— structure  of,  226. 

Artery  forceps,  980. 

Artesian  wells,  645. 

Arthritis,  rheumatic,  33. 

Artichoke,  573;  — Jerusalem,  571. 
Articular  cartilage,  24. 

Articulating  processes,  20. 

Articulation  or  joint,  23. 

Artificial  digestion  of  food,  847. 

— digestive  agents,  845. 

— feeding  of  children,  441. 

— flowers,  arsenic  in,  732. 

— pupil,  3p. 

— respiration,  261. 

methods  of,  loii,  pis.  17,  18. 

Artocarpus  incisa,  579. 

— integrifolia,  586. 

Arum  maculatum,  586,  pi.  12. 

poisoning  by,  1029. 

Arytenoid  cartilages,  262. 

Asagroea  officinalis,  poisoning  by,  1030. 
Asbestos,  729. 

Ascaris  lumbricoides,  174. 

Ascites,  191,  435. 

Asiatic  cholera,  186. 

Asp,  985. 

Asparagin,  573. 

A.sparagus,  572,  573. 

Asphyxia,  261,  285,  1008. 

Aspidium  Filix-mas,  871. 

Assafoetida  enema,  849. 

— for  hysterical  spasm,  849. 

— preparations  of,  849. 

Asses’  milk,  549. 

Assouan,  health  resort,  800. 

Asthenopia,  378. 

Asthma,  273. 

— Allevard-les-Bains  waters  for,  944. 

— climate  for,  784,  795. 

— remedies  for,  274,  837,  885,  888,  901. 
Asthmatic  cough,  prussic  acid  for,  855. 
Astigmatism,  378. 

Astragalus  or  ankle-bone,  23. 

Astringent  enemata,  874. 
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Astringent  lotions,  918. 

— washes,  gi8. 

Astringents,  vascular,  835. 

Atavism,  7,  1064. 

Atelectasis,  283. 

Atheroma,  244. 

Atlantic  Islands,  health  resorts,  797. 
Atlas  vertebra,  21. 

Atmosphere,  the,  680. 

— impurities  in,  684. 

— pressure  of,  680. 

Atmospheric  organisms,  685. 

Atomizer,  1049. 

Atropa  Belladonna,  899,  pi.  10. 

Atrophy  or  wasting,  76. 

— of  heart,  242. 

— of  liver,  196. 

— progressive  muscular,  121. 

Atropia,  899. 

— actions  and  uses  of,  899. 

— antidote  to  morphia,  900. 

— poisoning  by,  1027. 

— preparations  of,  899. 

Atropine,  887,  888. 

— stomach  sedative,  855. 

“Attention,”  position  of,  in  drill,  761. 
Attitude,  as  a sign  of  disease,  9. 
Auckland,  climate  of,  806. 

Auditory  nerve,  89,  98*^. 

— ossicles,  357. 

Auricle  of  ear,  356,  379. 

Auricles  of  heart,  220. 
Auriculo-ventricular  openings,  220. 
Auscultation,  266. 

Australia,  sea  voyage  to,  for  lung  affec- 
tions, 783. 

Australian  health  resorts,  806. 

— wines,  677. 

Autumn  crocus,  poisoning  by,  1031. 
Avena  orientalis,  563. 

— sativa,  563. 

Axilla,  1064. 

Axillary  artery,  227. 

Axillary  veins,  229. 

Axis-cylinder  in  nerve-fibres,  85. 

— vertebra,  21. 

Ax  sulphur  waters,  943. 

Azores,  the,  as  health  resort,  784,  799. 
Azygos  veins,  230. 

B. 

Bacillus,  the,  387,  393. 

— tubercle,  278. 

Back,  triangular  bandage  for,  963. 
Backbone,  20. 

Bacon,  544,  545. 

Bacteria,  386. 

Badder-lock,  584. 

Baden  (Austria),  sulphur  waters,  943. 

— for  whey  cure,  951. 
Baden(Switzerland),  sulphur  waters,  943. 
Baden-Baden,  mineral  springs,  929,  230. 
Badenweiler,  thermal  springs,  926. 
Bad-Nauheim,  933*. 

Bael  fruit,  575,  868. 

Bagneres  de  Bigorre,  thermal  springs, 
926. 

for  lung  affections,  783. 

— de  Luchon,  sulphur  waters,  943,  944. 
Bahama  Islands,  health  resort,  803. 

Bain  Marie,  609. 

Baking,  608. 

Bala  Lake  water,  639,  645. 

Baldness,  329,  pi.  4. 

— electricity  in,  953. 

Ballaarat,  health  resort,  807. 

Ballan,  health  resort,  807. 
Balsamodendron  Myrrha,  881. 

Balsam  of  Peru,  880. 

— of  Tolu,  881. 

Banana,  578,  579. 
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Bandage,  Capelline,  960. 

— Esmarch,  961. 

— figure-of-eight,  956. 

— for  arm  and  hand,  956. 

— for  back,  triangular,  963. 

— for  breast,  958. 

— for  chest,  959,  962. 

— for  chin,  959. 

— for  elbow,  962. 

— for  fingers,  957. 

— for  foot  and  leg,  957,  963. 

— for  groin,  958,  963. 

— for  head,  960,  963. 

— for  heel,  958. 

— for  knee,  963. 

— for  shoulder,  957,  962. 

— for  thumb,  957. 

— four-tailed,  959. 

— many-tailed,  959. 

— reversed  spiral,  956. 

— simple,  960. 

— spiral,  956. 

— T and  double  T,  959. 

— triangular,  961. 

Bandages,  knotting  of,  963. 

— material  of,  955. 

— method  of  applying,  955,  plate  15. 

— plaster  of  Paris,  961. 

— starch,  961. 

— turns  of,  955. 

— uses  of,  954. 

Bandaging,  954. 

— rules  for,  955. 

Band-worm,  167. 

Banting’s  system,  625. 

Banyan,  578. 

Baptisia  tinctoria,  865. 

Baptisin,  865. 

Barbadoes  leg,  320. 

Bar-bell  exercises,  770. 

Barberry,  576. 

Bareges,  sulphur  waters,  943,  944. 
Baregine,  944. 

Barff  process,  71 1. 

Barley,  542,  558,  564.  _ 

Barley-meal,  composition  of,  564. 
Barley-water,  565,  1052. 

Barmouth,  788. 

Barnstaple,  788. 

Barosma  betulina,  crenulata,  serratifolia, 
Bartfeld,  iron  waters,  949.  (891. 

Basal  Ganglia,  88,  89. 

Bascanion  constrictor,  985. 

Basedow’s  disease,  21 1. 

Basilicum  ointment,  918. 

B.asilic  vein,  229. 

Bassia  Parkii,  591. 

Batatas  edulis,  570. 

Bath,  alkaline,  740. 

— cold,  in  fever,  734. 

— fever,  924. 

— thermal  springs,  926. 

Bather’s  cramp,  76,  77. 

Bathing,  722,  732. 

— during  pregnancy,  490. 

— for  children,  452. 

— of  infants,  443. 

— uses  of,  732. 

Baths,  hot,  735. 

— in  disease,  use  of,  739,  741,  742. 

— medicated,  740. 

— Russian,  738. 

— .simple  warm  waters,  926. 

— Turkish,  736. 

— varieties  of,  734. 

— warm,  735. 

in  fever,  735. 

Bathurst,  health  resort,  807. 

Battaglia,  sulphur  waters,  943. 

Battle’s  vermin-killer,  1028. 

Battley’s  solution  of  opium,  897. 

Baudot,  M.,  on  alcohol,  669. 

Baumann,  Prof.  E.,  on  sulphonal,  906. 


Bean  flour  starch  grain,  598. 

Bean  of  St.  Ignatius,  896. 

Beans,  542,  567,  568. 

Bearberry  leaves,  891. 

Beard,  ring-worm  of  the,  326. 

Bearer  company,  1032. 

Beats  in  music,  361. 

Beaumaris,  788. 

Beaumont,  Dr.,  on  digestion,  670. 
Bebeeru  bark,  893. 

Beberine,  sulphate  of,  893. 

Bed-bugs,  984. 

Bedford  springs,  bitter-waters,  934. 

Bed  for  the  sick,  '1046. 

Bed-pans,  1048. 

Bed-sores,  1048. 

Bed-wetting  in  children,  463. 

atropia  for,  900. 

Beechworth,  health  resort,  807. 

Beef,  jerked,  630.  ‘ 

brose,  564. 

— -extract,  Liebig’s,  628. 

— -jelly,  Benger’s  peptonized,  629. 

peptonoids,  Carnrick’s,  629. 

— t.ape-worm,  169. 

Beef-tea,  artificial  digestion  of,  847. 

to  make,  627. 

pudding,  1051. 

Beer,  composition  of,  677. 

Bees’  stings,  982. 

Beet-root,  569,  571. 

sugar,  542,  587,  588. 

Begbie,  Dr.Warburton,  on  scrofula,  876. 
Belladonna,  888. 

— actions  and  uses  of,  899,  plate  10. 

— antidote  to  opium,  900. 

— eserin  antagonistic  to,  903. 

— pessaries,  51 1. 

— poisoning  by,  1016,  1027. 

— preparations  of,  899. 

— stomach  sedative,  855. 

Bell-Coleman  refrigerating  machine,633. 
Bell-trap,  710. 

Belly,  dropsy  of,  191. 

— movements  of,  as  a sign  of  disease,  ii. 

— muscles  of  the,  73,  pi.  2. 

— tumours  of,  191. 

Beltong,  630. 

Benedictine,  668. 

Bengal  quince,  575,  868. 

Benger’s  infant’s  food,  629. 

— peptonized  beef-jelly,  628. 
Benjamin-tree,  881. 

Benzoic  acid,  881. 

Benzoin,  881. 

— compound  tincture  of,  919. 

Berberis  vulgaris,  576. 

Bergeon,  Dr.,  of  Lyons,  treatment  of 
consumption,  827. 

Bermuda  arrow-root  starch  granules,  598. 
Bermudas,  health  resorts,  803. 

Bernard,  Claude,  experiment  with  foul 
air,  688. 

on  the  liver,  147. 

Bertholletia  excelsa,  582. 

Bertrich,  bitter  waters,  934. 

Beta  altissima  and  maritima,  571. 

— vulgaris,  571,  588. 

Betel-nut  tree,  871. 

Bethesda,  lime  waters,  946. 

Beulah  spa,  near  Norwood,  936. 
Beverages  for  children,  451. 

Bex  for  grape-cure,  952, 

— mineral  springs,  929. 

Bhang,  902. 

Biarritz,  climate  of,  785,  794. 
Bicarbonate  of  soda,  819. 

Biceps,  72. 

Bichloride  of  mercury,  912. 

Bicho,  983. 

Bicuspid  teeth,  136,  137. 

Bicycling,  758. 

Biffins,  575. 


Bilberries,  576. 

Bile,  129,  145,  147,  198. 

— drugs  which  increase  the  flow  of,  863, 
868. 

— in  urine,  301. 

— pigments,  147. 

Bile-ducts,  141,  142- 

inflammation  of,  197. 

Biliary  colic,  199. 

— disorders,  waters  for,  935,  936,  939. 
Bilin,  alkaline  waters,  863,  937,  938. 
Bilious  fever,  411,  plate  6. 

— headache,  in. 

euonymin  for,  865. 

Biliousness,  197. 

Bilious  remittent,  419,  429. 

Bilirubin,  147. 

Biliverdin,  147. 

Bimeconate  of  morphia,  898. 

Biniodide  of  mercury,  21 1. 

Birch-tar,  oil  of,  882. 

Birds’  nests,  edible,  546. 

Birmensdorf,  bitter  waters,  934. 
Birresborn,  alkaline  waters,  940. 

Biscuits,  562. 

Bismuth,  preparations  of,  854. 

— uses  of,  854. 

Bites,  poisonous,  980. 

Bitter  almonds,  essence  of,  581. 
Bitter-apple,  574. 

Bitter-cucumber,  574. 

Bitter-sweet,  88g,  plate  12. 

— — poisoning  by,  1031. 

Bitter  tonics,  840. 

prescriptions  for,  1053. 

— waters,  923,  933. 

iron  in,  948. 

Black  alder,  858. 

Blackberries,  576. 

Black  death,  420. 

— draught,  857. 

— drop,  897,  1025. 

— eye,  370,  975. 

Blackpool,  789. 

Black  puddings,  545. 

Black-root,  865. 

Black  sickness,  426. 

— snake-root,  a uterine  stimulant,  893. 

— vomit,  420. 

— wash,  824,  917. 

Bladder,  the,  131,  293. 

— affections  of,  in  women,  511. 

water  in,  928,  936,  938,  939,  945,  947. 

remedies  for,  891,  892,  893. 

— diseases  of,  305. 

— drugs  which  act  on,  892. 

— functions  of,  294. 

— inflammation  of,  305. 

— irritability  of,  305. 

henbane  for,  900. 

— paralysis  of,  305, 

— remedies  which  allay  irritability  of, 

893- 

— Rhus  toxicodendron  as  tonic  to,  889. 

— to  empty,  893. 

Bladder-wrack,  584. 

Blaeberries,  576. 

Blaud’s  pill,  817,  823. 
Bleaching-powders,  913. 

Bleb,  313. 

Bleeders,  238. 

Bleeding,  applications  for,  835,  836,  867, 
868,  872,  919. 

— arrest  of,  976,  plate  ib. 

— arterial,  976,  977. 

— at  the  navel,  458. 

— capillary,  976,  977. 

— control  of,  835. 

— from  arm,  arrest  of,  978. 

— from  bowels,  166. 

— from  excessive  exercise,  749. 

— from  hand,  arrest  of,  979. 

— from  head,  arrest  of,  979. 
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Bleeding  from  leg,  arrest  of,  979. 

— from  lungs,  282. 

— from  nose,  366,  465,  867,  980. 

— from  rectum,  193. 

- from  stomach,  161. 

— gums,  catechu  for,  867. 

— tendency  to,  238. 

— venous,  976,  977. 

Blepharitis,  367. 

Blighted  ovum,  515. 

Blind  boil,  315. 

— spot  in  the  eye,  342. 

Blindness,  causes  of,  378. 

— partial,  378. 

Blister,  916. 

Bloemfontein,  health  resort,  800. 

Blood,  a drainage  system,  2. 

— a nourishing  fluid,  2. 

— changes  in  the  lungs,  258. 

— chemical  constitution  of,  216. 

— circulation  of  the,  2,  230 
— ■ coagulation  of,  215. 

— diseases  of  the,  234. 

— functions  of  the,  217. 

— gases  of  the,  257. 

I — medicines  acting  on,  816,  818. 

— pressure  of  the,  231. 

— quantity  of,  215. 

— specific  gravity  of,  216. 

— spitting  of,  282. 

— structure  of  the,  212. 

— vomiting,  159. 

— white-celled,  235. 

— worms  in  the,  238. 

Blood  in  the  urine,  304. 

Blood  corpuscles  of  various  animals,  214. 

— glands,  204. 

— poisoning,  236. 

antipyrin  for,  822. 

eucalyptus  for,  913. 

from  a wound,  203. 

— tonics,  817. 

— vessel  tumours,  247. 

— vessels,  140,  145,  225,  pi.  3. 

connected  with  the  heart,  222. 

distribution  of  the,  226,  plate  3. 

' Bloodlessness,  234. 

— waters  for,  928,  935,  941. 

Bloody  flu.x,  185. 

Blueberry-root,  893. 

I Blue-blindness,  379. 

I Blue  cohosh,  893. 

; Blue-disease,  244,  286,  458. 
i Blue  flag,  865. 

— gum-tree,  883,  913. 

— ointment,  824. 

— pill,  824. 

— rocket,  1027. 
i — stone,  869. 

poisoning  by,  1022. 

— vitriol,  poisoning  by,  1022. 
Blumenthal  and  Chollet’s  meat  and  vege- 
table tablets,  631. 

Blush,  inflammatory,  313. 

Blushing,  233. 

Boas,  985. 

Booklet,  iron  waters,  949,  950. 

Body,  chemical  composition  of,  534. 

— exercises,  763. 

— heat,  loss  of,  723. 

Bog  whortleberries,  576 
Bohemian  tea,  660. 

Boil,  315. 

Boiling,  607. 

— point  of  water,  638. 

Boils  in  the  ear  canal,  379. 

— in  genital  region,  498. 

“Bolting  the  food,”  142. 

Bombay  for  kidney  diseases,  785. 
Bonchurch,  Isle  of  Wight,  785. 

Bone,  composition  of,  17,  544- 

— corpuscles  or  cells,  16*’. 

— disease.  Bareges  waters  for,  944. 
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Bone  diseases,  lime  or  calcium  for,  876. 

— fractures  of,  35-54- 

temporary  treatment  of,  993-995. 

— injuries  of,  35. 

— nutritive  value  of,  544. 

Bones,  classification  of,  17. 

— dislocation  of,  54-67. 

— of  the  arm;  ulna,  22:  radius,  22. 

■ — of  the  chest  or  thorax,  21. 

— of  the  cranium,  19. 

— of  the  face,  19. 

— of  the  foot,  23. 

— of  the  hand,  22. 

— of  the  leg,  23. 

— structure  and  constitution  of,  17. 
Bones,  abscess  of,  26. 

— diseases  of,  25. 

— inflammation  of,  25. 

— non-union  of  broken,  36. 

— softening  of,  31. 

— tumours  of,  31. 

— union  of  broken,  36. 

Boots,  731. 

— for  walking,  751. 

— high  heels  for,  731. 

— of  children,  731. 

Boracic  acid,  911. 

Borax,  819,  918. 

Bore-tree,  577. 

Boric  acid,  91 1. 

Bormio,  thermal  springs,  926. 
Boroglyceride,  912. 

Bothriocephalus  latus,  168,  170. 
Bourbonne-les-Bains,  mineral  springs, 
929,  930. 

Bourboule,  509. 

Bournemouth,  785,  786,  790. 

Bour-tree,  577. 

Bouya,  567. 

Bowel  complaint,  remedies  for,  866. 

— falling  of,  in  children,  463. 

— falling  or  prolapse  of,  194. 

— injections  into  the,  873. 

— remedies  for  flatulence  of,  871. 

— remedies  for  worms  in,  871. 

Bowels,  acidity  of,  magnesia  for,  844. 

— bleeding  from,  166. 

— cancer  of,  167. 

— consumption  of,  165. 

— derangement  of,  in  children,  460. 

— diseases  of,  157. 

mineral  waters  for,  925-947. 

— drugs  which  act  on,  855. 

— foreign  bodies  in,  165. 

— inflammation  of,  162. 

— massage  for  disorders  of,  773. 

— obstruction  of,  164. 

— stoppage  of,  164. 

— ulceration  of,  164. 

Bowenfels,  health  resort,  807. 
Bower-Barfif  process,  711. 

Bow-legs,  84. 

Bozen,  for  grape-cure,  952. 

Brachial  artery,  227;  — plexus,  99. 
Brain,  concussion  and  compression  of 
blood-vessels  of.  90,  104. 

— congestion  of  the,  103,  247. 

— development  of  the,  97. 

— diseases  and  injuries  of,  100,  128. 

— dropsy  of  the,  102. 

— effects  of  exercise  on,  747. 

— functions  of  the,  95*. 

— inflammation  of,  loi. 

— inflammation  of  membranes  of,  100. 

— membranes  of,  90. 

— softening  of  the,  102. 

— special  centres  in  the,  93*. 

— structure  of  the,  88. 

— weight  and  size  of  the  human,  90,  91. 

Brain  and  spinal  cord,  connections  be- 
Bramah  closet,  718.  [tween,  93*. 

Brambles,  576. 

Bran,  560;  — bread,  562. 
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Brand’s  essence  of  beef,  628. 

Brandy,  667. 

Brank,  567. 

Branks,  153. 

Brassica,  914. 

— campestris,  571. 

— oleracea,  572. 

Brayera  anthelmintica,  872. 

Brazilian  holly,  659. 

Brazil-nuts,  582. 

Bread,  561,  562. 

— adulteration  of,  597. 

Bread-fruit,  578,  579. 

Break-bone  fever,  414. 

Breakfast,  samples  of  a,  623. 

Breast,  affections  of  the,  516. 

— bandage  for,  958. 

— gathered,  516. 

Breast-bone,  21. 

— — fracture  of,  48. 

Breasts,  in  pregnancy,  490. 

— swelling  of,  in  infants,  459. 

Breath,  effects  of  exercise  on  the,  745. 
Breathing,  apparatus  of,  250. 

— as  a sign  of  disease,  11. 

— difficulty  of,  261,  284. 

— disturbances  of,  512. 

— movements  of,  254. 

— nervous  control  of,  256. 

— purpose  of,  257. 

— stertorous,  it. 

— varieties  of,  255. 

Breathlessness,  as  a sign  of  disease,  ii. 
Bridge  of  Allan,  785,  789. 

Brighton,  787. 

Bright’s  disease(see  also  Kidney  Disease), 
295- 

Bethesda  waters  in,  946. 

Brisbane,  climate  of,  806. 

Bristol,  hot  wells,  928. 

British  brandy,  570. 

— health  resorts,  785. 

Broad  tape-worm,  170. 

Broca,  M.,  on  paralysis,  120. 

Broccoli,  572. 

Broiling,  608. 

Bromal  hydrate,  905. 

Bromide  of  potassium,  818,  905. 
Bromides,  905. 

Bromism,  905. 

Bromo-iodine  waters,  923. 

Bronchial  affections,  waters  for,  936,  944, 
947- 

— arteries,  228. 

— tubes,  251. 

— tubes,  stimulants  to  secretion  from, 
^79- 

Bronchiectasis,  272. 

Bronchitis,  270. 

— and  throat  affections,  climates  for,  784. 

— baths  in,  742. 

— chronic,  271. 

— climate  for,  78 

— in  children,  460. 

— inhalations  for,  883. 

— remedies  for,  880,  882,  883,  885,  886, 
889,  893,  911,  913. 

Bronchocele,  210. 

Bronchus,  251. 

Bronzing  of  the  skin,  212. 

Brood  capsules,  172. 

Broom-tops,  891. 

Brose,  564. 

Brow  ague,  1x2. 

Brown-Sequard  and  animal  extracts,955*. 
Browne,  Dr.  Crichton,  on  effects  of 
exercise  on  the  nervous  system,  746. 
Brucia,  840. 

Brucine,  89G. 

Briickman,  iron  waters,  949. 

Bruises,  in  children,  465. 

— treatment  of,  974,  975. 

Brunner’s  glands,  140. 
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Brussels  sprouts,  572. 

Bryony,  574. 

Bubo,  987,  988. 

Buboes  in  plague,  420. 

Buchan,  Dr.,  on  climate,  789,  790. 
Buchan’s  ventilating  trap,  709. 

Buchu,  preparations  of,  891. 

Buckskin  as  clothing,  727. 

Buckthorn,  alder,  858. 

— common,  858. 

— preparations  of,  858. 

— uses  of,  858. 

Buckwheat,  567. 

— composition  of,  558. 

Bude,  788. 

Budrum,  564. 

Buffalo,  llthia  waters,  943,  946. 

Buflfon,  French  naturalist,  385. 

Bugs,  325. 

Builth,  sulphur  waters,  943. 

Buja,  868. 

Bulimia,  146. 

Bulla,  313. 

Bungarus,  985. 

Bunions,  78. 

Burdock,  889. 

Burgundy,  676. 

Burnett’s  disinfecting  fluid,  914. 

Burns,  997. 

— from  chemicals,  1002. 

— from  explosion,  1001. 

— in  children,  465. 

— of  eyeball  and  lids,  1002. 

— of  the  eye,  857. 

— of  the  eyelid,  369. 

— treatment  of,  999. 

Burnt  sponge,  211. 

Bursae,  diseases  of,  77. 

— structure  and  functions  of,  67. 

— synovial,  75. 

Burtscheid,  sulphur  waters,  943,  944. 
Bussang,  iron  waters,  949. 

Butcher’s  meat,  chemical  analyses  of, 
542,  543. 

Butler’s  vermin-killer,  1028. 

Butter,  542,  550,  556. 

— composition  of,  556. 

Butterine,  542,  557. 

Butter-milk,  composition  of,  552. 
Butter-nut,  581,  865. 

Butyl  chloral  hydrate,  905. 

Butyric  acid,  557- 

— ethers,  667. 

Butyrin,  557. 

Buxton,  thermal  springs,  926. 

c. 

Cabbage,  composition  of,  572. 

Cachexia,  4. 

— cancerous,  435. 

Caecum,  130,  140. 

— inflammation  of  walls  of,  163. 

Caflfea  arabica,  660. 

Caflfeic  acid,  655. 

Caffein,  654,  896. 

Caflfeo-tannic  acid,  655. 

Cagliari  paste,  563. 

Cagniard  de  Latour,  354. 

Cajuput,  preparations  of,  849. 

Calabar  bean,  902. 

poisoning  by,  1028. 

preparations  of,  902. 

Calcaneus,  83. 

Calcareous  degeneration,  243. 

— waters,  923. 

Calcium  in  human  body,  534. 

— sulphide  of,  876. 

Calculus,  298,  1064. 

Calf-knee,  83. 

Calidarium,  736. 

California,  health  resort,  800. 


Callus,  36. 

Calmia  latifolia,  545. 

Calomel,  824. 

— pill,  824. 

Calorie,  529. 

Calorimeter,  530. 

Calumba,  preparations  of,  840. 

— root,  840. 

Calves’  liver,  544. 

Camembert  cheese,  555. 

Camera,  photographic,  343. 

Camphor,  850,  881. 

— actions  and  uses  of,  831,  850. 

— liniment,  compound,  917. 

— poisoning  by,  1029. 

^ preparations  of,  831,  850. 

Camphora  ofificinarum,  850. 
Camphorated  chloral,  905. 

Canaliculi,  18. 

Canals,  semicircular,  of  ear,  357. 
Canary  Islands,  784,  '797. 

Cancellated  bone,  17. 

Cancer,  433. 

— in  bones,  31. 

— in  genital  region,  500. 

— in  lungs,  284. 

— in  the  .skin,  322. 

— of  bowels,  167. 

— of  kidneys,  300. 

— of  lip,  150. 

— of  liver,  200. 

— of  stomach,  160. 

— of  womb,  503. 

Cancerous  cachexia,  435. 

Canella  alba,  595. 

Cane-sugar,  537,  542,  587. 

Canine  tooth,  136,  137,  451. 

Canities,  329. 

Cannaben,  902. 

Cannabin,  902. 

Cannabis  Iiidica,  poisoning  by,  1028. 

— sativa,  902. 

Canna  edulis,  586. 

Cannes,  790,  793. 

Cannet,  793. 

Canstatt,  mineral  springs,  929. 
Cantharides,  poisoning  by,  1016,  1029. 
Cantharidin,  916. 

Cantharis  vesicatoria,  916. 

Cape,  the,  as  health  resort,  783,  785. 
Capeline  bandage,  960,  963,  plate  /y. 
Capers,  595. 

Capetown,  health  resort,  800. 
Capillaries,  circulation  in,  232. 

— structure  of,  225. 

Capillary  bleeding,  976,  977. 

— bronchitis,  271. 

Capon,  545. 

Capparis  spinosa,  595. 

Caproin,  557. 

Caprylin,  557. 

Caps,  woollen,  730. 

Capsicum  annuum,  593. 

Caramel,  589. 

Caraway,  594. 

— preparations  of,  849. 

Carbo-hydrates,  133. 

— in  human  body,  536. 

— use  of,  341. 

Carbolic  acid,  910. 

inhalation,  883. 

poisoning  by,  ioi6,  1018. 

preparations  of,  910. 

stomach  sedative,  855. 

varieties  of,  910. 

Carbon  in  human  body,  534. 

— tetrachloride  of,  909. 

Carbonaceous  food-stufis,  538,  542. 
Carbonate  of  lime  in  human  body,  535. 
in  water,  639. 

— of  sodium  in  human  body,  535. 
Carbonic  acid  gas  in  air,  683. 

—  in  blood,  217,  257. 
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Carbonic  acid  gas  in  water,  638,  640. 

produced  by  breathing,  687. 

produced  by  fermentation,  665. 

production  of,  651. 

Carbuncle,  315,  393. 

Carcinoma,  433. 

Cardamoms,  594. 

— preparations  of,  849,  850. 

Cardiac,  1064. 

Cardoon,  573. 

Carica  papaya,  848. 

Caries,  26. 

Carlowitz,  676. 

Carlsbad  bitter  waters,  933,  934. 
Carminatives,  839,  848. 

Carnrick’s  beef  peptonoids,  629. 

— infants’  food,  629. 

Carotid  arteries;  227. 

Carpets,  arsenic  in,  732. 

Carpus  or  wrist,  22. 

Carrageen-moss,  584. 

composition  of,  584. 

Carriage  of  injured  persons,  996,  pi.  14. 
Carron-oil  for  burns,  844. 

Carrots,  571. 

— composition  of,  569. 

Cartilage,  kinds  of,  16*,  23. 

Cartilages  of  knee-joint,  displacement 

of,  66. 

Cartilaginous  tumour,  31. 

Carum  Carui,  preparations  of,  849. 

uses  of,  594. 

Carya  alba,  581. 

— olivaeformis,  581. 

Cascara  Sagrada,  858. 

Cascarilla,  840. 

Casein,  132,  144,  536,  550. 

Caseous,  1065. 

Cashew-nuts,  582. 

Cassava,  542. 

— bread,  586. 

Cassia,  595. 

Castanea  vesca,  582. 

Castor-oil,  856. 

seeds,  poisoning  by,  1029. 

Catalepsy,  521. 

Cataract,  374. 

— at  birth,  458. 

Catarrh,  154. 

— acute  gastric,  158. 

— baths  in,  739. 

— chronic,  163. 

Plombleres  waters  for,  927. 

— intestinal,  162. 

— laryngeal,  climate  for,  784. 

— of  bile-ducts,  197. 

— of  throat,  mountain  climates  for,  795. 

— opium  for,  899. 

Catechu,  867. 

— black,  867. 

— lotion,  918. 

— preparations  of,  867. 

— uses  of,  867. 

Cathartic,  the  term,  856. 

Cathartics,  list  of,  860. 

Catheter,  1050,  1065. 

Cauda  equina,  92. 

Cauliflower,  composition  of,  572. 
Caulophyllum,  S93. 

Caustic  alkalies,  poisoning  by,  1019. 

— ammonia,  poisoning  by,  1016. 

— lime,  poisoning  by,  1016. 

— lunar,  870. 

poisoning  by,  1020. 

— potash,  poisoning  by,  1016. 

— soda,  poisoning  by,  1016. 

Cauterets,  sulphur  waters,  943,  944. 
Cavendish,  Hon.  Henry,  discovery  of 

composition  of  water,  635. 

Caviare,  548. 

Cayenne,  593. 

— preparations  of,  849. 

Cedar  Keys,  health  resort,  803. 
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Celery,  572,  573. 

Cell  theory,  16. 

Cells,  structure,  size,  form,  varieties, 
functions  of,  15. 

— wander,  214,  248. 

Cellular  tissue,  16*. 

Cellulose,  537. 

Celsius  scale,  779. 

Cement  of  teeth,  137. 

Centigrade  scale,  779. 

Centipede  sting,  984. 

Central  canal  of  spinal  cord,  92. 

Central  nervous  system,  functions  of,  93. 
Cephaelis  Ipecacuanha,  852. 
Cephalalgia,  in,  1065. 

Cephalic  vein,  229. 

Cerastes  cornutus,  985. 

Cereals  or  grains,  percentage  composition 
Cerebellum,  88,  89, '96*.  [of,  558. 

Cerebral  hemispheres,  88,  95*. 

— nerves,  97*. 

— peduncles,  89,  96*. 

Cerebrin,  537. 

Cerebrlnin  for  sleeplessness,  955*. 
Cerebritis,  loi. 

Cerebro-spinal  fever,  426. 

fluid,  91. 

system,  87. 

Cerebrum,  88. 

Cerium,  oxalate  of,  855. 

Cerumen  or  ear-wax,  356. 

Cervical  nerves,  91,  92,  99:  — plexus,  99. 

— vertebrae,  20,  88. 

Cesspools,  705. 

Cestodes  or  taeniae,  167,  168. 

Cetraria  islandica,  384. 

Cevadilla,  poisoning  by,  1030. 

Ceylon  cardamoms,  594. 

— moss,  584. 

Chain-viper,  985. 

Chalazion,  368. 

Chalk,  844. 

— in  water,  639. 

— preparations  of,  844. 

— stones,  432. 

Chalky  waters,  923. 

Challes,  sulphur  waters,  942,  943. 
Chalybeate  springs,  923,  947,  949. 
Chambers  of  the  eye,  340. 

— of  the  heart,  220. 

Chamois,  porosity  of,  727. 

Chamomile  flowers,  840. 

infusion  of,  an  emetic,  851. 

Champagne,  676. 

Chancre,  hard,  423. 

— soft,  987. 

Chancroid,  423. 

Change  of  life,  480,  482. 

Channel  Islands,  the,  787. 

Charas,  902. 

Charlton,  health  resort,  807. 

Charqui,  630. 

Chartreuse,  668. 

Chateldon,  lime  waters,  946. 

Chaudes  Aigues,  hot  spring,  937. 
Chaumont,  De,  688,  689,  697. 

Cheddar  cheese,  554. 

Cheek-bones,  19. 

Cheese,  composition  of,  554. 
Cheese-maggot,  555. 

Cheese-mite,  555. 

Chelonia  mydas,  549. 

Cheltenham,  iron  waters,  949. 

— mineral  springs,  929,  930. 

— Pitville  water,  934,  935. 

Chemical  composition  of  the  body,  534. 

— compounds  found  in  human  body,  535. 

— elements  in  the  body,  534. 

— food  in  scrofula,  432. 

Chemicals,  burns  from,  1002. 
Chenopodium  Quinoa,  567. 

Cherries,  574,  575,  576. 

Cherry  laurel  water  and  oil,  1027. 


Cherry  Rocks  spring,  Kingswood,  936. 
Chervil,  594. 

Chest,  138. 

— affections,  burdock  for,  889. 

— bandage  for,  959. 

— cold  in,  155. 

— drop.sy  of  the,  267. 

— examination  of  the,  265. 

— muscles  of  the,  71. 

— the,  in  diagnosis,  12. 

— triangular  bandage  for,  962. 

Chestnut,  582. 

Chestnuts,  composition  of,  580. 
Chicken-pox,  410,  plate  7. 

— tea,  artificial  digestion  of,  847. 

Chick  pea,  567. 

Chicory,  661. 

Chigoe,  983. 

Chilblains,  1007. 

— iodine  for,  916. 

Child-bed  fever,  518. 

Child-birth,  convulsions  after,  517. 

— diseases  after,  516. 

Child-crowing,  273,  464. 

bromide  of  potassium  for,  905. 

Childhood,  diseases  common  to,  459. 
Children,  bathing  for,  452. 

— beverages  for,  451. 

— clothing  for,  452,  730. 

— exercise  for,  453,  752. 

— food  for,  449,  617. 

— management  of,  in  disease,  453. 

— management  of,  in  health,  437. 

— period  and  rate  of  growth  in,  466. 

— premature,  448. 

— signs  of  disease  in,  453. 

— teething  in,  451. 

Children’s  apartments,  453. 

— boots,  731. 

— diseases,  457-465. 

— sea-bathing  for,  739. 

Chilian  pine,  582. 

Chimaphila  umbellata,  892. 

Chimney,  ventilation  by,  698. 
Chimney-sweeper’s  cancer,  323. 

China,  sea  - voyage  to,  for  lung  affec- 
tions, 783. 

Chin  bandage,  959. 

Chinese  moss,  584. 

Chique,  983. 

Chiretta,  841. 

Chittem-bark,  858. 

Chives,  595. 

Chloasma,  322. 

Chloralamid,  906. 

Chloral  hydrate,  904. 

antidote  to  strychnine,  905. 

poisoning  by,  1016,  1026. 

Chloric  ether,  906. 

prescriptions,  1058. 

Chloride  of  ammonium  in  body,  535. 

— of  magnesium  in  human  body,  535. 

— of  potassium  in  human  body,  535. 

— of  sodium,  819. 

in  human  body,  535. 

in  water,  640. 

Chlorinated  lime,  S76,  913. 

Chlorine  gas,  913. 

— in  human  body,  534. 

Chlorobrom,  906. 

Chlorodyne  poisoning,  1026. 

Chloroform,  actions  and  preparations  of, 

— death  by,  907.  [906. 

— gastric  sedative,  855. 

— poisoning  by,  1016. 

Chlorophyll,  582. 

Chlorosis,  235. 

— waters  for,  944,  948,  950- 
Chocolate,  662. 

Choking,  157,  loii. 

— in  children,  465. 

Cholagogues,  856. 

Cholera,  185,  186. 
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Cholera  bacillus,  393. 

— camphor  for,  850. 

— English,  1S4. 

■ — infantile,  462. 

Cholestrin,  147. 

Chondodendron  tomentosum,  891. 
Chondrin,  132,  536. 

Chondrus  crispus,  584. 

Chordae  tendineae,  222. 

Chordee,  988. 

Chorea,  125. 

Choroid  coat,  the,  340. 

■ diseases  of,  375. 

Chrisma,  918. 

■ — sulphur,  826. 

Christchurch,  climate  of,  806,  808. 
Christison,  Sir  Robert,  on  coca,  663. 
Chronic  bronchitis,  271. 

climate  for,  784,  787,  789,  792,  794, 

795.  797,  799,  807. 

mineral  waters  for,  938,  944. 

remedies  for,  833,  840,  843,  880, 

881,  882,  911. 

Chronic  catarrh  of  stomach,  158. 

— drinking,  hydrastis  for,  865. 

— gastric  catarrh,  158. 

— gastritis,  158. 

— inflammation  of  bladder,  305,  881. 
of  stomach,  158. 

— pneumonia,  276. 

— rheumatic  inflammation,  33. 
Chrysophanic  acid  ointment,  918. 
Chrzonszczewsky’s  experiment,  141. 
Churrus,  902. 

Chyle,  145,  200. 

Chyluria,  238,  305. 

Chyme,  129,  143,  145. 

Cicatrix,  313,  968. 

— of  burns,  998. 

Cicer  arietinum,  567. 

Cichorium  Endivia,  573. 

— Intybus,  661. 

Cicuta  virosa,  poisoning  by,  7030. 

Cider,  575,  677. 

Cilia  of  cells,  15*. 

Ciliary  muscle  of  eye,  340. 

— processes,  340. 

Cimex' lectularis,  325,  984. 

Cimicifuga  racemosa,  893. 

Cinchona  Calisaya,  succirubra,  Conda- 
minea,  820. 

Cinchonine,  820. 

Cinnamomum,  595. 

— Camphora,  831. 

Cinnamon,  595,  850. 

— preparations  of,  849. 

Circulation,  apparatus  of  the,  218. 

— effects  of  exercise  on,  745. 

— in  arteries,  231. 

— in  lungs,  remedies  which  lessen,  883. 

— in  the  capillaries,  232. 

— in  veins,  232. 

— nervous  control  of,  233. 

— of  the  blood,  2. 

— of  the  blood,  description  of,  230. 

— rapidity  of,  233. 

— systemic,  230. 

Circumduction,  25. 

Cirrhosis,  276. 

— of  liver,  196. 

Cissampelos  abutua,  891. 

Cistern  for  water-closet,  718. 

Cisterns,  719. 

Citric  acid,  574. 

Citrin  ointment,  824,  917. 

Citron,  577- 

Citrullus  colocynthis,  860. 

— vulgaris,  574. 

Citrus  acida,  577. 

• — Aurantium,  577. 

— decumana,  577. 

— japonica,  577. 

— limetta,  577. 
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Citrus  limonum,  577. 

— medica,  577. 

— pompelmoos,  577. 

Cives,  or  Chives,  595. 

Cladonia  rangiferina,  584. 

Claret,  676. 

Clark,  Sir  James,  on  climate,  786,  787, 
788. 

Clark’s  process  to  soften  water,  639, 
Clasp-bone,  dislocation  of,  66. 

Clavicle  or  collar-bone,  21. 

Cleft -palate,  149,  457. 

Clergyman’s  sore  throat,  287. 

Eaux  Bonnes  waters  for,  944. 

Clifton,  springs,  927. 

Climate,  775. 

— affected  by  air  moisture,  779. 

— affected  by  temperature,  775. 

— and  rainfall,  780. 

— for  asthma,  784,  787,  789,  794,  795, 
800,  807. 

— for  convalescents  (see  Convalescence). 

— for  digestive  troubles,  796. 

— for  diseases  of  the  general  system,  785, 
803. 

— for  gout,  788,  799. 

— for  heart  affections,  785. 

— for  kidney  diseases,  785,  798,  799,  801. 

— for  lung  affections,  782,  783,  787,  792, 
794.  798,  803. 

— for  malaria,  785,  800,  804,,  807. 

— for  nervous  diseases,  785,  794,  803. 

— for  rheumatism,  788,  795,  799. 

— for  scrofula,  785,  786,  789,  791,  793, 
794- 

— influenced  by  water,  775. 

— suitable  for  diseases  of  air-passages, 
782,  786,  794,  795,  797,  798,  799,  800, 
807. 

— variation  in  diet  according  to,  620. 
Climates  for  consumption  of  the  lungs 

(see  under  Consximption). 

Climates  for  diseases  of  abdominal  or 
gans,  785,  801. 

Climbing,  energy  expended  in,  751. 
Clonic  spasm,  126. 

Closet,  Bramah,  718. 

— hopper,  717. 

— pan,  717:  — valve,  718. 

— wash-out,  717. 

Clot,  68. 

Clothing,  absorption  by,  732. 

— as  a conductor  of  heat,  724. 

— contagion  in,  732. 

— during  pregnancy,  490. 

— for  children,  452. 

— for  summer,  724,  728. 

— for  winter,  723,  728. 

— impermeable  to  moisture,  727. 

— inflammability  of,  729. 

— material  for,  728. 

— of  infants,  444. 

— on  fire,  to  extinguish,  998*. 

— poisonous  dyes  in,  732,  1032. 

— qualities  of  suitable,  724. 

— shape  and  form  of,  729. 

— suggestions  as  to  healthy,  475. 

Clotho  arietans,  985. 

Clove-hitch,  964. 

Cloves,  595,  849. 

— preparations  of,  849. 

Clubbed  hands,  84. 

Clysters,  873. 

Coagulation  of  blood,  215. 

Coaptation  of  bone,  38 
Coarse  sharps,  560. 

Cobbold,  Dr.,  on  tape-worm,  173. 
Cob-nuts,  581. 

Cobra-di-capello,  985. 

Coca  or  cuca,  663,  904. 

Cocaine,  663, 904;  — gastric  sedative,  855. 

— preparations  of,  904. 

Coccinella,  nervous  system  of,  95. 


Cocculus  palmatus,  840. 

— Indicus,  poisoning  by,  103a 
Coccyx,  20,  22. 

— nerves,  92,  99. 

Cochineal-red,  arsenic  in,  732. 

Cochlea,  358. 

Cochlearia  armoracia,  572. 

Cocoa,  661. 

— adulteration  of,  662. 

— Brazilian,  663. 

— composition  of,  662. 

— value  of,  662. 

Cocoa-nibs,  662. 

Cocoa-nut,  580. 

Cocos  nucifera,  581. 

Codeia,  897,  898. 

— preparations  of,  898, 

Cod-fish,  547. 

Cod-liver  oil,  877. 

a blood  tonicj  877. 

in  cold  climates,  621. 

in  consumption,  281. 

in  scrofula,  432. 

Coelenterata,  nervous  structure  in,  93. 
Coeliac  axis,  the,  228. 

Coffee,  660;  — action  of,  661. 

— composition  of,  660. 

“Coffee  grounds,’’  160,  161. 

— leaves,  66r. 

Coghill  inhaler,  883,  plate  iq. 

Cognac,  667. 

Cohran,  Dr.,  on  education,  479. 
Colchicum,  action  and  uses  of,  828. 

— a poison,  1016,  1031. 

— preparations  of,  828. 

Cold,  effects  of,  1005. 

in  children,  459. 

— in  stomach,  158. 

— in  the  chest,  155. 

— in  the  eye,  368. 

— in  the  head,  154,  364. 

remedies  for,  850,  854,  887,  912,  914. 

Cold  bath,  temperature  of,  734. 

— baths  in  fever,  734. 

— water,  effects  of  drinking,  921. 
Coleman,  J.  J.,  Glasgow,  on  preservation 

of  food  by  cold,  633,  634. 

Colewort,  572. 

Colic,  182. 

— biliary,  199. 

— in  children,  461. 

— lead,  1022. 

Colica  Pictonum,  1022. 

Collapse,  990. 

— in  cholera,  i88. 

— of  the  lungs,  283. 

Collar-bone,  21. 

dislocation  of,  57. 

fracture  of,  40. 

temporary  treatment  of  fracture  of, 

993- 

Colleges  for  women,  478. 

Collidine,  901. 

Colloid,  1065. 

Colocynth,  574. 

— poisoning  by,  1029. 

— preparations  and  uses  of,  860. 
Colocynthin,  860. 

Colon,  130,  140. 

Colorado  springs  for  consumption,  801. 
Colostrum,  439. 

Colour,  351;  — blindness,  379. 

— of  skin  in  diagnosis,  9. 

— perception  of,  352. 

Colours,  complementary,  351. 

— fundamental,  351. 

Colt’s-foot,  886. 

Column*  carneae,  222. 

Columnar  epithelium,  139. 

Columns  in  spinal  cord,  92,  92*. 

Coma,  102,  103. 

Combustion,  527. 

Comedones,  327. 


INDEX. 


1081 


Comma  bacillus,  393. 

in  cholera,  187. 

Comminuted  fractures,  35. 

Commisural  fibres,  95. 

Commissure,  optic,  89. 

— salt,  in  water,  640. 

waters,  923. 

— iron  in,  947. 

— sewers,  704. 

Complementary  colours,  351. 

Compound  fractures,  35,  38. 

Conception,  483. 

Concussion  of  brain,  103. 

— of  spine,  118. 

Condensed  milk,  composition  of,  553. 
Condillac,  lime  waters,  946. 

Condiments,  591. 

Conduction  of  heat,  699. 

Condyles,  22,  23. 

— splitting  of  the,  43. 

Condy’s  fluid,  disinfectant,  912. 

purification  of  water  by,  650. 

Cones  of  eye,  341. 

Confection  of  sulphur,  826. 

Congenital,  54,  1065. 

Congestion,  247. 

— of  the  brain,  kidney,  liver,  lungs,  &c. 
See  Brain,  Liver,  Lungs,  Kidney,  &c. 

Congestive  disorders,  salt  waters  for,  928. 
Conium  maculatum,  885,  903,  plate  11. 

— poisoning  by,  1016,  1030. 
Conjunctiva,  the,  339. 

Conjunctivitis,  339,  368. 

— bichloride  of  mercury  wash  in,  368. 
Connective  tissues,  15*. 

Consciousness,  98. 

— double,  1 16. 

— drugs  which  destroy,  906. 
Consonants,  264. 

Constant  current,  952. 

Constipation,  163,  183. 

— as  cause  of  headache,  iii. 

— baths  for,  741. 

— Cascara  Sagrada  in,  184. 

— habitual,  remedies  for,  858,  859,  860. 

— in  pregnancy,  512. 

— remedies  for,  855-865. 

— waters  for,  925,  933. 

Consumption,  277,  431. 

— night  sweats  of,  remedies  for,  888,  900. 

— of  bowels,  165. 

— of  the  lungs,  climates  for,  281,  783, 
78s>  794,  795.  799-  800,  803,  807. 

— remedies  for,  281,  823,  827,  877,  882, 
883,  913. 

— waters  for,  938,  942,  944,  945,  947. 
Consumptive  cough,  prussic  acid  for, 

8SS- 

Contact,  sense  of,  335. 

Contagia,  8. 

Contagion,  384. 

— in  clothing,  732. 

Continental  health  resorts,  792,  794. 
Contracted  muscles  or  tendons,  82. 
Contrexeville,  lime  waters,  946. 

Contused  wounds,  966. 

Contusions,  974. 

Convalescence,  climates  in,  785,  786,  789, 
79^,  795; 

— waters  in,  925,  928,  948. 
Convallamarin,  833. 

Convallaria  majalis,  833. 

Convection  of  heat,  699. 

Convex  lens,  effect  of,  344. 

Convolutions  of  the  brain,  88,  89. 
Convolvulin,  861. 

Convolvulus  scammonia,  861. 
Convulsions,  122. 

— in  children,  463. 

— in  pregnancy  or  after  childbirth,  517. 

— remedies  for,  517,  850,  905. 

Cooking,  loss  in,  610. 

— principles  of,  605. 
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Coonoor,  Indian  health  resort,  804. 
Copaiba,  88 1,  891. 

Copaifera  multijuga,  881. 

Copper,  an  emetic,  852,  869. 

— poisoning  by,  1016,  1020,  1022. 

— preparations  of,  869. 

— uses  of,  869. 

Copperas,  poisoning  by,  1024. 
Copperhead  snake,  985. 

Coracoid  process,  21. 

Coralline,  arsenic  in,  722. 

Cordial  gin,  668. 

Cordials,  668. 

Coriander,  594,  849. 

Coriandrum  sativum,  594,  849. 

Corium , or  true  skin,  307. 

Corn-cob,  565. 

Cornea,  the,  339. 

— abscess  of,  371. 

— foreign  bodies  in,  373. 

— inflammation  of,  371. 

— ulcer  of,  371. 

— wounds  of,  373. 

Cornena,  566. 

Corn-flour,  542,  566,  585. 

artificial  digestion  of,  847. 

Corn-lob,  566. 

Corns,  322. 

Cornu,  of  spinal  cord,  92. 

Coronary  vessels,  223. 

Coronoid  process,  22. 

Corpora  quadrigemina,  89,  95*. 

Corpora  striata,  89,  95*'. 

Corpulence,  625. 

— diet  for,  625. 

— waters  for,  933,  939,  945. 

Corpus  callosum,  88,  90. 

Corpuscles,  of  the  spleen,  204. 

— Pacinian,  335. 

— red,  213,  216. 

— tactile,  335. 

— white  or  colourless,  213,  248. 
Corrosive  acids,  poisoning  by,  1018. 

— poisoning,  symptoms  of,  1015. 

— poisons,  1014. 

— sublimate,  824,  912,  917. 

Corsican  moss,  584. 

Corti’s  organ,  360. 

Coryza,  154. 

Cosmetics,  poisonous,  1032. 

— use  of,  331. 

Costal,  256,  1065;  — cartilage,  24. 
Costiveness,  183. 

— in  children,  462. 

Cotton  and  calico  as  conductors  of  heat, 
724. 

Cotton-mouth  snake,  985. 

Couch-grass,  892. 

Couching  for  cataract,  375. 

Cough,  284. 

— in  children,  460. 

— mixtures,  prescriptions  for,  881,  T059. 

— remedies  for,  850,  881,  884,  885,  899, 
903,  916. 

— whooping,  416. 

— winter,  271. 

Cough  and  spit,  in  diagnosis,  12. 
Coughing,  cause  of,  261. 

Counter  irritation,  914. 

Coup-de-soleil,  1003. 

Courses,  monthly,  481. 

Court  St.  Etienne  water,  951 
Couzan,  lime  waters,  946. 

Cowberry,  576. 

Cow-pox,  406. 

Cows-and-calves,  poisoning  by,  1029. 
Cow’s  milk,  549. 

Crab,  nervous  system  of,  88. 

Crab-apple,  575. 

Crab-louse,  325. 

Cracked  nipples,  remedies  for,  867,  868. 
Cracks  or  fissures  in  skin,  313. 

Crambe  maritima,  573. 


Cramp,  76. 

— from  excessive  exercise,  748. 

— in  stomach,  181,  849. 

Cramps,  massage  for,  771. 

Cranberry,  576. 

Cranial  nerves,  89,  97*. 

Cranium,  the,  19. 

Cransac,  lime  waters,  946. 

Cream,  550. 

— composition  of,  552. 

— of  Tartar,  863. 

Creamometer,  550. 

Creasote,  91 1. 

— for  flatulence,  850. 

— inhalation,  883. 

• — poisoning  by,  1016. 

— stomach  sedative,  855. 

Crepitation,  36. 

Crepitus,  40. 

Cretinism,  205,  21 1,  954*. 

Cribriform  plate,  the,  338. 

Cricket  exercise,  759. 

Cricoid  cartilage,  250,  262. 

Crisis  in  fevers,  397. 

Cronthal,  mineral  springs,  929. 
Cross-eyes,  376. 

Crotalus  horridus,  985. 

Croton  chloral  hydrate,  905. 

— eleuteria,  840. 

— oil,  poisoning  by,  1016,  1029. 

uses  of,  861,  862. 

— tlglium,  862. 

Croup,  270,  417,  419. 

Crown  spring  water,  938. 

Crura  cerebri,  89,  96*. 

Crural,  192. 

Crusta  petrosa,  137. 

Crying,  261. 

Crystalline  lens  of  eye,  340. 

Cubebs,  881. 

Cuboid  bone,  22,  23. 

Cuca  or  coca,  663,  904. 

Cuckoo-pint,  586,  pi.  12. 

poisoning  by,  1029. 

Cucumber,  composition  of,  574. 

Cucumis  Melo,  574. 

— sativus,  574. 

Cucurbita  ovifera,  574. 

Cudowa,  iron  waters,  949. 

Culver’s  physic,  865. 

Culver’s-root,  865. 

Cumin,  594. 

Cuminum  cyminum,  594. 

Cumquat,  577. 

Cuneiform  bone,  22. 

Cunningham,  Dr.,  on  solid  particles  in 
Curagoa,  668.  [air,  685. 

Curare,  903. 

Curcuma  angustlfolia,  586. 

— longa,  594. 

Curd,  536,  550. 

Currants,  576. 

— composition  of,  574. 

Current,  constant,  952. 

— Faradic,  952. 

— galvanic,  952. 

— induced,  952. 

Curr>%  594- 

Curvature  of  spine,  27. 

Cusso,  872. 

Custard-apple,  575. 

Cutch,  867. 

Cuticle,  or  scarf-skin,  307. 

Cuts,  witch  hazel  for,  835. 

Cyanide  of  potassium,  poisoning  by, 
1027. 

Cyanosis,  9,  244,  286,  458. 

Cycas  revoluta,  585. 

Cynara  Carduncellus,  573. 

— Scolymus,  573. 

Cynips  Gallae  tinctoriae,  867. 

Cyst,  1066. 

Cystic  duct,  142. 
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Cysticercus  cellulose,  169. 

Cystitis,  305. 

Cytisine,  poisoning  by,  1031. 

D. 

Da  Costa,  Dr.,  on  education,  479. 
Dalby,  climate  of,  806. 

Dalby’s  carminative,  447,  1025. 
Dallinger,  Dr.,  on  bacteria,  3S7. 
Daltonism,  379. 

Damsons,  composition  of,  574. 
Dandelion,  892. 

— preparations,  of,  858. 

— uses  of,  858. 

Dandruff,  319. 

Dandy  fever,  414. 

Dari  or  daru,  567. 

Darjeeling,  health  resort,  804, 
Darmesteter,  Prof,  on  education,  477. 
Dates,  composition  of,  578. 

Datura  Stramonium,  885,  900,  pi.  12. 

— Tatuta,  885,  900. 

Daturine,  900. 

Daucus  Carota,  571. 

Dauglish,  Dr.,  method  of  aerating  bread, 
561. 

Davaine,  Dr.,  on  splenic  fever  germ,  391. 
Davos  Platz,  health  resort,  796. 

Dawli.sh,  787. 

Deadly  nightshade,  899,  pi.  10. 

poisoning  by,  1027. 

Deaf-mutism,  382. 

Deafness,  382. 

Death-adder,  985. 

Debility,  waters  for,  926,  941. 

Decayed  teeth,  camphor  for,  850. 
Decline,  277. 

Decomposing  meat,  evils  of,  599. 
Decussation  of  pyramidal  tracts,  94*. 
Defective  exercise,  749. 

— sight  from  age,  378. 

Deficient  diet,  623. 

Deformities  produced  by  stays,  473. 
Degeneration  of  arteries,  244. 

— of  heart,  243;  — of  liver,  199. 
Deglutition,  143. 

Delirium,  paraldehyd  for,  906. 

— tremens,  104. 

Dementia,  109. 

Dengue,  414. 

Denison,  Dr.,  on  Rocky  Mountain 
health  resorts,  802. 

Dental  caries,  151. 

— pulp,  137- 
Dentine,  137. 

Denver,  in  Rocky  Mountains,  health 
resort,  784,  801. 

Depressor  nerve,  the,  233. 

Derbyshire  neck,  205,  210. 

Dermis,  or  true  skin,  307. 

Desaignes,  alkaline  waters,  937. 
Desquamation,  313. 

Devil’s  apple,  poisoning  by,  1028. 
Devonshire  colic,  1022. 

— cream,  553. 

Dewberry,  576. 

Dextrose,  587. 

Dhoora,  567. 

Dhurra,  567. 

— or  Indian  millet,  composition  of,  558. 
Diabetes,  147. 

— diet  for,  626. 

— insipidus,  302. 

— massage  in,  773. 

— mellitus,  303. 

— remedies  for,  303,  899. 

— waters  in,  933,  937,  939,  946. 
Diagnosis,  8. 

Dialysed  iron,  817. 

Diaphoretics,  887. 

Diaphragm,  71,  130,  138,  253. 

n 


Diarrhoea,  183,  184,  393. 

— a timore,  1 84. 

— enemata  for,  874. 

— in  children,  461. 

— in  pregnancy,  512. 

— mineral  springs  for,  948. 

— mixtures,  1056. 

— remedies  for,  836,  840,  854,  856-870, 
891,  899. 

remarks  on,  871. 

— summer,  184,  185. 

Diastase,  666. 

Diastasis,  35. 

Diastole,  224. 

Diathesis,  5. 

Diet,  according  to  climate,  619. 

— according  to  season,  619. 

— bare  subsistence,  611. 

— calculation  of  value  of,  612. 

— deficient,  623. 

— economy  in,  622. 

— economy  of  mixed,  133. 

— e-xcessive,  624. 

— for  the  aged,  618. 

— for  corpulence,  625. 

— for  diabetes,  626. 

— for  gout,  626. 

— for  hard  work,  61 1. 

— for  infants,  629. 

— for  invalids,  626. 

— for  rheumatism,  626. 

— for  schoolboys,  618. 

— for  training,  621. 

— in  India,  620. 

— in  temperate  climates,  620. 

— minimum,  611. 

— proportions  of  nitrogen  and  carbon  ii>, 
614. 

— standard  or  model,  612. 

Dietaries,  construction  of,  610. 

Dietary  of  Birmingham  General  Infir- 
mary, 618. 

Dietary  of  Sick  Children’s  Hospital, Glas- 
gow, and  St.  Thomas’  Hospital,  Lon- 
don, 6i8. 

Digastric  muscle,  70. 

Digestibility  of  food,  600. 

Digestion,  2. 

— aids  to,  603. 

— conditions  of,  144. 

— influence  of  coffee  on,  603. 

— influence  of  cooking  on,  602. 

— influence  of  tea  on,  603. 

— influence  of  whi.sky  on,  603. 

— in  stomach,  143. 

— nervous  relation  of,  146. 

— of  food,  artificial,  847. 

— purpose  of,  135. 

— time  required  for,  144,  601. 

Digestive  agents,  artificial,  845. 

— apparatus,  129,  135. 

— derangements,  baths  in,  741. 

— organ.s,  effects  of  exercise  on  the,  745. 

— process,  142. 

— system,  in  disease,  12. 

anatomy  and  physiology  of,  129. 

diseases  and  injuries  of,  148. 

— troubles,  climatesfor,  785,  788,  792,  795. 

mineral  waters  for,  925-952. 

Digitalin,  832. 

Digitalis,  action  and  uses  of,  832,  pi.  u. 

— poisoning  by,  1016,  1030. 

— preparations  of,  832. 

Dika  bread,  582. 

Dilatation  of  heart,  240,  242. 

— of  lungs,  283. 

— of  stomach,  162. 

mineral  waters  for,  863. 

Dill,  594.  849- 
Diphtheria,  417. 

— papain  for,  848. 

— re.sorcin  for,  91 1. 

— anti  toxin  treatment,  955*. 


Diphtheritic  ulceration,  carbolic  acid 
for,  911.  » 

Diploe,  1066. 

Diplopia,  1066. 

Dipolar  nerve-cells,  85. 

Dipso  or  Hidepsos,  mineral  springs,  929. 
Dipsomania,  105. 

Dipstone  trap,  710. 

Discharge  after  labour,  496. 

— monthly,  481. 

Discharges,  tannic  acid  for,  867. 

Discord,  sensation  of,  361. 

Disease,  art  of  treating,  81 1. 

— caused  by  impure  water,  650. 

— causes  and  detection  of,  4,  8. 

— effects  of  climate  in,  782. 

— graduated  exercises  in,  771. 

— in  children,  signs  of,  453. 

— kinds  of,  3. 

— treatment  of,  13. 

Diseases,  classification  of,  3,  4. 
Disinfectants,  395,  912. 

Disinfection,  395. 

Dislocation,  tobacco  in,  901. 

Dislocations,  54. 

Distance,  appreciation  of,  349. 
Distillation,  666. 

Distilled  water,  642. 

Diuretics,  890. 

Divisional  Ambulance  Company,  1032. 
Dochmius  duodenalis,  175. 

Dog-madness,  421. 

Dominique  waters,  951. 

Donovan’s  solution,  822,  824. 

Dorema  ammoniacum,  881. 

Dorsal  nerves,  91,  92,  99. 

— vertebrae,  20,  88. 

Dose  of  medicine,  814. 

Double  consciousness,  ti6. 

— Gloucester  cheese,  555. 

— jointed  appearance,  30. 

— T bandage,  959. 

— vision,  350,  379. 

Douche  bath,  740. 

— for  nose,  1049. 

Dover  as  health  resort,  788. 

Dover’s  powder,  887,  898. 

Dracunculus,  984. 

Drainage,  house,  703,  pis.  9“,  p‘. 

— and  water  supply,  719. 

Drain-pipes,  711. 

Drains,  defects  in,  713. 

— flushing  of,  716. 

— testing,  716. 

— ventilation  of,  710,  plates  9“,  9*. 

Drastic  purgative,  856,  861.  -- 

Draught,  black,  857. 

— of  chimney,  698. 

Draughts  and  ventilation,  691. 

Dreaming,  115. 

Dress  for  children,  444. 

— for  men,  730;  — of  girls,  472 
Driburg,  iron  waters,  949. 

— for  whey-cure,  951. 

Drill,  stretcher,  1035. 

Drinks,  634. 

— alcoholic,  664. 

Dripping,  542,  557. 

Droitwich,  mineral  springs,  929,  930. 
Dropsical  swellings,  9. 

Dropsy,  435. 

— baths  in,  742. 

— in  pregnancy,  513. 

— of  the  amnion,  513. 

— of  belly,  191. 

— of  the  brain,  102. 

— of  the  chest,  267. 

— of  the  heart,  238,  435. 

— of  joints,  32. 

— of  kidney,  299. 

— of  larynx,  270. 

— of  ovary,  507. 

— of  the  retina,  375. 
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Dropsy,  remedies  for,  436,  833,  861,  888, 
890,  891^ 

Dropwort,  poisoning  by,  1030. 
Drowning,  1010,  pis.  ij,  18. 

Drugs  which  act  on  air-passages,  878. 

— which  act  on  the  bladder,  892. 

— which  act  on  the  blood,  816. 

— which  act  on  blood-vessels,  835. 

— which  act  on  the  bowels,  855. 

— which  act  on  generative  organs,  893. 

— which  act  on  glands,  875. 

— which  act  on  the  heart,  829. 

— which  act  on  the  kidneys,  889. 

— which  act  on  the  liver,  863,  874. 

— which  act  on  lungs,  878. 

— which  act  on  nervous  system,  894. 

— which  act  upon  the  skin,  886. 

— which  act  on  the  stomach,  839. 

— which  act  on  the  tissue  change,  822. 

— which  destroy  consciousness,  906. 

— which  increase  sweating,  887. 

— which  increase  the  urine,  890. 

— which  lessen  sensibility,  896. 

— which  procure. sleep,  904. 

— which  relieve  pain,  896. 

Drum  of  ear,  356. 

inflammation  of,  381. 

injury  to,  381. 

Drunkard’s  liver,  196. 

Drunkenness,  105. 

Drupaceous  fruits,  575. 

Dry  system  in  closets,  720. 

Duboia,  985. 

Ductless  glands,  204. 

Ducts,  lymphatic,  203. 

Dugshai,  health  resort,  804. 

Dulcamara,  889,  pi.  I3. 

Dumb-bells,  exercises  with,  768. 
Dunedin,  climate  of,  806. 

Dunlop  cheese,  554. 

Duodenum,  130,  139. 

Dupre,  Dr.,  on  alcohol,  669. 

Dura  mater,  90,  91. 

Durkheim,  for  grape-cure,  952. 

— mineral  springs,  929,  951. 

Duroy,  on  alcohol,  668. 

Dusch,  on  germs,  386. 

Dutch  cheese,  555. 

Dutrochet,  food  experiments,  134. 
Dwale,  899,  pi.  10. 

— poisoning  by,  1027. 

Dyes,  poisonous,  in  clothing,  732. 
Dysentery,  185-6,  393. 

— remedies  for,  186,  836,  854,  868-870, 
880,  891. 

Dysmencmhoea,  510. 

Dyspareunia,  519. 

Dyspepsia,  176. 

— climate  for  (see  Digestive  Troubles). 

— from  alcohol,  nux  vomica  tonic  for, 
896. 

— from  tobacco  smoking,  902. 

— of  drunkards,  pepsin  in,  846. 

— of  pregnancy,  512. 

— remedies  for,  176,  741,  838-854,  882, 
896. 

— waters  for,  925,  928,  930,  935,  936,  947. 
Dysphagia,  157. 

Dysphonia  clericorum,  287. 

Dyspnoea,  261,  284,  1008. 

E. 

Ear,  diseases  and  injuries  of,  379. 

— education  of  the,  362. 

— foreign  bodies  in,  381. 

— range  of  the,  361. 

— structure  of,  355. 

— wax  in,  356,  380. 

Earache,  382. 

Ears,  care  of  the,  384. 

— of  children,  foreign  bodies  in,  465. 


Earthy  waters,  923-9. 

— mineral  waters,  list  of,  945. 

Eassie  on  grease-traps,  718. 

Eastbourne,  787. 

Easton’s  syrup,  817,  896. 

Eating,  times  of,  615. 

Eaux  Bonnes,  sulphur  waters,  943,  944. 

— Chaudes,  sulphur  waters,  943,  944. 
Ebstein,  Professor,  on  fat  cure,  626. 
Ecbalium,  861. 

Ecchymosis,  974. 

Economy  in  diet,  622. 

— of  mixed  diet,  133. 

Ecstasy,  521. 

Ectropion,  367. 

Eczema,  318,//.  4. 

— alkaline  bath  in,  740. 

— on  genitals,  497. 

— remedies  for,  823,  854,  889,  918. 

• — waters  for,  925. 

Edenkoben,  for  grape-cure,  952. 

Edible  blrd’s-nest,  546. 

Education  in  relation  to  insanity,  106, 
no. 

— of  girls,  476. 

— of  nerve-centres,  96*. 

— overpressure  in,  478. 

Eel,  547.  _ 

Efferent  fibres  and  nerves,  91*,  95. 

— vessels,  291. 

Effleurage  in  ma.ssage,  772. 
Efflorescence,  1066. 

Egg  or  ovum,  16. 

Egg  albumin,  536,  550. 

Egg-apple,  574. 

nogg,  1052. 

-powders,  561. 

Eggs,  542._  _ 

— composition  of,  546. 

Egypt,  diseases  for  which  it  is  suited, 
799- 

— in  Bright’s  disease,  785. 

Egyptian  ophthalmia,  369. 

Eider-down  as  a conductor  of  heat,  724. 
Eilsen,  sulphur  waters,  943. 

Elaeis  guineensis,  591. 

Elaps  fulvlus,  985. 

Elastic  tissue,  16’^. 

Elasticity  of  muscle,  69. 

Elaterin,  use  of,  861. 

Elaterium,  in  dropsy,  436. 

— poisoning  by,  1016. 

Elbow,  dislocation  of,  60. 

— miners’,  78. 

— triangular  bandage  for,  962. 
Elder-berries,  577. 

Elderberry-wine,  577. 

Elder  leaves  and  flowers,  poisoning  by, 
1029. 

Elder-rob,  577. 

Elecampane,  882. 

Electrical  force  of  muscle,  69. 
Electricity,  medical  uses  of,  952. 

— for  baldness,  953. 

— in  aneurism,  953. 

— in  eye  surgery,  953. 

— in  hysteria,  953. 

— in  mental  and  nervous  diseases,  953. 

— in  paralysis,  952. 

— in  rheumatism,  953. 

— in  skin  diseases,  953. 

— in  surgery  for  removal  of  growths,  953. 
Electric  shock,  death  by,  1005. 
Electrodes,  953. 

Elementary  structures,  15. 

Elements,  chemical,  in  the  body,  534. 
Elephantiasis  arabum,  320. 

— grtecorum,  321. 

Elettaria  (Alpinia)  Cardamomum,  594. 
Elevation  above  sea-level  Influences  tem- 
perature, 777. 

Elie,  on  Fife  coast,  789. 

Elixir,  paregoric,  831. 


Elm  bark,  868. 

Elster,  bitter  waters,  934,  935. 

■ — for  whey-cure,  951. 

— iron  waters,  949. 

Embolism,  102. 

Embolus,  102,  216,  241,  246. 
Embrocations,  917. 

Embryo,  the,  485. 

Emetic,  apomorphia  an,  899. 

— copper  an,  869. 

— selection  of  an,  851. 

Emetics,  839,  850. 

— use  of  in  poisoning,  1017. 

Emetin,  852,  853. 

Emphysema,  271,  283,  784. 

— Arcachon  as  health  resort  for,  784. 

— from  excessive  exercise,  749. 
Empirical  treatment,  812. 
Emprosthotonus,  126. 

Empysema,  267. 

Ems,  alkaline  waters,  940. 

— for  whey-cure,  951. 

Emunctory,  1066. 

Enamel  of  teeth,  137. 

Encephaloid,  434. 

Encephalon,  88. 

Endemic  diseases,  4,  395. 

Endive,  573. 

Endocarditis,  239. 

Endocardium,  220. 

Endolymph,  358. 

Endosmosis,  134. 

Endo.steum,  18. 

Endostltis,  27. 

Enema,  aloes,  874. 

— anthelmintic,  873. 

— assafeetida,  874. 

— beef-tea  and  cream,  873. 

— castor-oil,  874. 

— Epsom  salt,  874. 

— for  piles,  874. 

— glycerine,  874. 

— nutritive,  873. 

— opium  and  starch,  874. 

— peptonized,  873. 

— salt  and  water,  874. 

— simple  opening,  874. 

— soapy  water,  874. 

— turpentine,  874. 

Energy,  conservation  of,  528. 

— consumed  in  the  body,  533. 

— expended  in  bicycling,  758. 

in  climbing,  751. 

in  jumping,  755. 

in  walking,  751. 

— meaning  of,  526. 

— of  food,  532. 

— of  heat,  529. 

— of  mechanical  work,  529. 

— of  the  body,  as  heat,  723. 

— of  the  body,  as  mechanical  work,  723. 

— sources  of,  526. 

— transformation  of,  528. 

yielding  material  in  various  foods,  596. 

Engelberg,  for  whey-cure,  951. 

Enghien,  sulphur  waters,  943. 

English  cholera,  184. 

Eno’s  fruit  salt,  863. 

Enteric  fever,  411,  plate  6. 

Enteritis,  162. 

Entropion,  367. 

Epidemic  catarrh,  415. 

— cholera,  186. 

— diseases,  4,  395. 

— influenza,  415. 

— roseola,  402. 

Epidermis,  307. 

Epigastric  region,  131. 

Epiglottis,  136. 

Epilepsia,  123. 

Epilepsy,  123. 

— remedies  for,  124,  837,  878,  869,  900, 

903.  905- 
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Epileptic  aura,  123. 

Epiphysis,  18. 

Epispastics,  914. 

Epistaxis,  366. 

Epithelioma,  434. 

— or  skin-cancer,  322. 

Epithelium,  varieties  and  functions,  15*. 
Epsom,  bitter  waters,  934. 

Epsom  salt,  843,  862. 

— salts,  a purgative,  862. 

Erasmus  Wilson’s  hair-wash,  1062. 

Ergot  of  rye,  510,  565,  893. 

action,  preparations,  and  use,  835. 

in  labour,  514,  516. 

Ergotin,  283,  835. 

Ergotinin,  835. 

Ergotism,  835. 

Eructation,  180,  1067. 

Eruptions  of  the  skin,  31 1. 

— on  genitals,  497. 

Ervalenta,  569. 

Ervum  Lens,  569. 

Erysipelas,  314,  393,  497. 

— anti-toxin  for,  955*. 

— remedies  for,  314,  818,  822,  911. 
Erythema  nodosum,  313,  pi.  4. 
Erythroxylon  coca,  663. 

Eschalote,  595. 

Eserin,  902. 

Esmarch’s  bandage,  961. 

Essential  oil  of  bitter  almonds,  poisoning 
by,  1027. 

Ether,  831,  908. 

— action  of,  908. 

— gastric  sedative,  855. 

— nitrous,  spirit  of,  891. 

Ethidene,  dichloride  of,  909. 

Ethmoid  bone,  19. 

Ethyl,  bromide  of,  909. 

— carbamate,  906. 

— iodide  of,  909. 

Ethylene,  bichloride  of,  909. 

Ethylic  alcohol,  664-. 

Eucalyptol,  913. 

Eucalyptus,  913. 

— globulus,  913. 

— oil  of,  883. 

— rostrata,  868. 

Eugenia  caryophyllata,  59s. 

— pimenta,  593. 

Euonymin,  864,  865. 

Euonymus  atropurpureus,  864. 
Eustachian  tube,  138,  155,  356. 
Evian-les-Bains,  spring,  937. 
Exanthemata,  397. 

Excessive  diet,  624. 

— exercise,  effects  of,  on  health,  748. 

— heat  affecting  health,  780. 

Excitation  of  nerves,  86. 

Excito-motor  nerves,  86. 
Excito-secretory  nerves,  86. 

Excoriation  of  skin,  313. 

Excreta,  703. 

— dry  methods  of  removing,  720. 
Exercise  and  its  effects  on  the  body,  743: 

effects  on  the  nervous  system,  96*. 

— bicycling,  758. 

— cricket,  759. 

— daily,  for  women,  752. 

— defective,  749. 

— during  pregnancy,  490. 

— excessive,  748. 

— football,  759. 

— for  arm,  761  762. 

— for  body,  763,  764,  765. 

■ — for  children,  752. 

— for  girls,  753,  771. 

— for  head,  763. 

— for  leg,  765,  766. 

— for  leg,  body,  and  arm,  767. 

— golf,  759- 

— Herbert  Spencer  on,  752,  753. 

— jumping,  755. 
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Exercise,  lawn  tennis  as,  757. 

— of  infants,  445. 

— riding,  755. 

— rowing,  755. 

— - running,  754. 

— tricycling,  758. 

— walking,  749. 

Exercises,  bar-bell,  770. 

— graduated,  in  disease,  771. 

— graduated  muscular,  760. 

— gymnastic,  760. 

— hoop,  771. 

— in  disease,  771. 

— Ling’s  system  of,  760. 

— with  dumb-bells,  768. 

Exmouth,  health  resort,  787. 
Exogonium  Purga,  861. 

Exophthalmic  goitre,  21 1. 

Exostosis,  31,  33. 

Expectant  treatment  of  disease,  14. 
Expectorants,  879. 

Expectoration,  carbolic  acid  for,  91 1. 

— remedies  which  diminish,  884. 
Expiration,  254. 

Explosions  of  gas,  1001. 

Extension,  movements  of,  25. 

Extensors,  72. 

Extinction  of  flames,  997*. 

External  application,  remedies  for,  910. 
Extractives  in  muscle,  537,  543. 

Extracts  of  beef,  628. 

Extravasation  of  blood,  974. 

Exudation,  248. 

Eye,  accommodation  of,  345. 

— diseases  and  injuries  of,  367. 

— motor  nerves  of,  89,  97*. 

— white  of,  339. 

Eyeball,  the,  339. 

— burns  of,  1002. 

— diseases  of,  371. 

— foreign  bodies  in,  376. 

— movements  of  the,  347. 

Eyelashes,  inflammation  round  the,  367. 
Eyelid,  drooping  of  the,  369. 

Eyelids,  the,  338. 

— diseases  of,  367. 

— foreign  bodies  in,  369. 

— red  precipitate  ointment  for,  824. 

— twitching  of,  370. 

Eyes,  care  of  the,  383. 

— gonorrhoeal  inflammation  of,  988. 

— inflammation  of,  in  infant,  458. 

Eye  surgery,  electricity  in,  953. 
Eye-tooth,  136. 

F. 

Face,  fracture  of  bones  of,  39. 

— pimples,  328. 

Fachingen  alkaline  waters,  937. 

Facial  breathing,  256. 

— nerve,  89,  98”. 

— palsy,  98*,  120. 

Faeces,  12,  1067. 

Fahrenheit’s  scale,  779. 

Fainting,  243,  990. 

— remedies  for,  843,  850. 

Falkenstein,  near  Soden,  932. 

Falling  of  bowel  in  children,  463. 

— of  womb,  505. 

— sickness,  123. 

Fallopian  tubes,  480. 

Falls  on  the  head,  in  children,  465. 
Falmouth,  787. 

False  croup,  464. 

— measles,  402. 

— or  floating  ribs,  21. 

— teeth,  157. 

Famine  fever,  419. 

Fangs  of  teeth,  136. 

Faradic  current,  952. 

Farcy,  422. 


Farinaceous  foods,  584. 

Farr,  Dr.  Wm.,  on  children’s  mortality, 
437- 

Fascia,  67. 

Fat  beef,  543. 

— chemical  composition  of,  532. 

— cells,  16;  — cure,  626. 

— mutton,  543. 

— pork,  543. 

Fats,  use  of,  540. 

— in  human  body,  536. 

Fatty  degeneration,  alcoholic,  199,  671. 
Fatty  tissue,  16*. 

of  heart,  242. 

of  liver,  199. 

Fauces,  136. 

— ■ diseases  of,  154. 

Favus,  326,  7>/.  4. 

Fayrer,  Sir  Joseph,  on  India,  805. 

on  snake-bite,  986. 

Febrifuge  medicines,  820. 

Feeding,  artificial,  441. 

Feet,  covering  for  the,  730. 

Fellathal,  alkaline  waters,  937. 

Female  generative  organs,  479. 

Femoral  artery,  228. 

■ — hernia,  192. 

— vein,  230. 

Femur,  or  thigh-bone,  23. 

Fenestra  rotunda  and  ovalis,  356. 

Fennel,  594. 

— preparations  of,  849. 

Fermentation,  666. 

— in  baking,  561. 

Fermentative  changes  in  stomach,  car- 
bolic acid  for,  91 1. 

Ferrier,  Dr.,  brain  experiments,  98,  94*. 
Ferrier’s  snuff,  155,  854. 

Ferula  Galbaniflua,  881. 

Fever,  general  treatment  of,  398. 

— bath,  924. 

— bilious,  411,  plate  6. 

— cerebro-spinal,  426. 

— child-bed,  518. 

— continued,  393. 

— dandy,  414. 

— enteric,  plate  6. 

— famine,  419. 

— gastric,  41 1,  plate  6. 

— intermittent,  427. 

— intestinal,  411,  plate  6. 

— jungle,  429. 

— marsh,  427. 

— milk,  516. 

— mixtures,  416,  419,  1057. 

— puerperal,  236,  518. 

— relapsing,  419. 

— remedies  for,  822,  834,  887,  891. 

— remittent,  429. 

— rheumatic,  429. 

— scarlet,  399,  plate  6. 

— seven-day,  419. 

■ — spotted,  426. 

— three-day,  414. 

— traumatic,  991. 

— typhoid,  41 1,  plate  6. 

— typhus,  410,  plate  6. 

— well,  924. 

— yellow,  420. 

Feverish  colds,  ammonia  for,  887. 

Fevers  attended  by  rash,  table  of,  399. 

— infectious,  with  rash,  397. 

without  rash,  415. 

— non-infectious,  427. 

Fibres,  nerve-,  85,  91*. 

Fibrillse,  18. 

Fibrin,  215,  536.  Fibrinogen,  216. 
Fibrinoplastic  substance,  216. 
Fibro-cartilage,  16*,  24. 

Fibroid  or  fibrous  tumour,  31,  503. 

— phthisis,  276. 

Fibrous  tissues,  16*. 

Fibula,  or  clasp-bone,  23. 
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Pick’s  experiment,  539. 

Ficus,  varieties  of,  578. 

Field-beet,  576. 

Field’s  flushing-tank,  717. 

Fife,  coast  of,  for  scrofula,  785. 

Figs,  composition  of,  578. 

Filaria  medinensis,  984. 

— sanguinis  hominis,  238,  320. 
Filbert-nuts,  581. 

Filippi,  Italian  naturalist,  391. 

Filters  for  domestic  use,  648. 

Fine  sharps,  560. 

Finger,  bandage  for,  957. 

Fingers,  dislocation  of,  61. 

— fracture  of  bones  of,  46. 

— muscles  of,  72,  73. 

— supernumerary,  84. 

Fire  in  the  eye,  373. 

Fire-proof  starch,  729. 

“ First  Aid,”  1034. 

in  accidents  by  fire,  997*. 

First  intention,  healing  by,  968. 

Fish,  composition  of,  542,  547. 

Fish-skin  disease,  320. 

Fission,  387. 

Fissure  of  brain,  great  longitudinal, 

89. 

— of  Sylvius,  89. 

Fistula,  500. 

— in  anus,  194. 

— of  tear-sac,  370. 

Flannel,  porosity  of,  727. 

Flat-foot,  83. 

Flatulence,  iii. 

— in  children,  461. 

— of  the  bowel,  remedies  for,  871. 

— of  stomach,  remedies  for,  848. 

— remedies  for,  850,  872,  913. 

Flavour,  sense  of,  337. 

Flax  and  linen  as  conductors  of  heat,  724. 
Flea,  common,  325. 

Flesh-mole  in  pregnancy,  515. 
Flesh-worm,  175. 

Flexion,  movements  of,  25. 

Flexors  (muscles),  72,  75. 

Flinsberg,  iron  waters,  949. 

Flooding,  515. 

Florida,  a health  resort,  802. 

Flour,  542,  560. 

— adulteration  of,  597. 

Flowers  of  sulphur,  826. 

Fluctuation  in  joints,  32. 

Fluid  beef,  Johnston’s,  628. 

Savory  and  Moore’s,  628. 

Flummery,  564. 

Fluoride  of  calcium  in  human  body,  535. 
Fluorine  in  human  body,  534. 

Flushing  drains,  716. 

— tank.  Field’s,  717. 

— water,  718. 

Foeniculum  dulce,  849. 

— vulgare,  594. 

Foetus,  485. 

Foie  gras,  544. 

Folkestone,  785,  788. 

Fomentations,  1050. 

Food,  2,  131. 

— artificial  digestion  of,  847. 

— business  of,  in  body,  534,  538. 

— composition  of,  542,  plate  9. 

— destination  of,  134. 

— digestibility  of,  600. 

— during  pregnancy,  489. 

— for  children,  449,  617. 

— Murdoch’s  liquid,  628. 

— poisonous,  1032. 

— preservation  of,  630. 

Foods,  525. 

— adulteration  of,  597. 

— carbonaceous,  542. 

— classification  of,  538. 

— for  infants,  442. 

— nitrogenous,  vegetable,  558. 

n 


Foods,  non-nitrogenous,  animal,  556. 

— non-nitrogenous,  vegetable,  584. 

— quantity  digested,  604. 

Food-stuffs  in  the  body,  uses  of,  541. 
Fool’s  parsley,  903,  plate  //. 

poisoning  by,  1030. 

Foot,  the,  23,//.  I. 

— dislocations  of,  66. 

— fracture  of  bones  of,  53. 

— muscles  of,  74. 

Foot  and  leg,  bandage  for,  957. 

— triangular  bandage  for,  963. 

Football  exercise,  759. 

Foot-pound,  529. 

Foot-sweat,  stinking,  328. 

Forbidden  fruit,  577. 

Forceps,  artery,  980. 

Forearm,  22. 

— fractures  of,  43,  44. 

— muscles  of,  72. 

Forests,  temperature  in,  776. 

Form,  as  a sign  of  disease,  9. 

Foul  sores,  remedies  for,  843,  912. 
Four-handed  seat,  996. 

Four-tailed  bandage,  959. 

Fousel  oil,  664. 

Fowler’s  solution  of  arsenic,  822. 
Fracture,  dislocation,  and  bruise,  distinc- 
tion between,  34. 

Fractures  of  bone,  35. 

— temporary  treatment  of,  993,  pi.  IJ. 
Fragaria  vesca,  576. 

Franco-Swiss  Co.  milk  food,  629. 
Frangula  bark,  extract  of,  858. 
Frankland,  Professor,  531. 

Franzensbad,  bitter  waters,  934,  935. 

— iron  waters,  949. 

Fraser,  Prof.,  on  strophanthus,  833. 
Fraxinus  ornus,  590. 

— rotundifolia,  590. 

Freckles,  322. 

— bichloride  of  mercury  for,  322. 

Free  ammonia  in  water,  647. 

Freeman,  Miss,  on  education,  477. 
Freienwalde,  iron  waters,  949. 
Freiersbach,  iron  waters,  949. 

French  beans,  568. 

Fresh  air  required  per  head,  quantity  of, 

688. 

Friars’  balsam,  881,  919. 

Friction  in  massage,  772. 

P’riedrichshall,  bitter  waters,  934,  935. 
Fritsch  and  Hitzig,  researches  by,  93*. 
Frog,  nervous  system  of,  95,  96. 
Fromage  de  Brie,  555. 

Frontal  bone,  19.  Frost-bite,  1006. 
Fruits,  542:  — tinned,  600. 

Fruit  salts,  863. 

Frumenty,  or  frumity,  559. 

Frying,  608. 

Fucus  vesiculosus,  584. 
Full-bloodedne.ss,  235. 

Fuller,  Fr.,  on  medical  gymnastics,  772. 
Function,  localization  of,  96*. 

Functional  diseases,  3. 

Fundamental  colours,  351. 

— note,  355. 

— tone,  263. 

Fungi,  582. 

Funny  bone,  the,  99. 

Fur  as  a conductor  of  heat,  724. 

Fured,  bitter  waters,  934. 

Furunculus,  315. 

Fusel  oil,  570. 

Fu.sion  of  impressions,  334. 

G. 

Gadus  Morrhua,  877. 

Gais,  for  whey-cure,  951. 

Galactose,  587. 

Galam  butter,  591. 


Galbanum,  881. 

Galipea  Cusparia,  840. 

Gall,  on  phrenological  theory,  97*. 
Gall-bladder,  138,  142. 

Gallic  acid,  867. 

Gall  ointment,  867,  898. 

Galloping  consumption,  279. 

Galls,  preparations  of,  867. 

Gall-stones,  199. 

waters  for,  933,  935,  936,  939. 

Galton  grate,  701. 

Galvanic  current,  952. 

Gamboge,  poisoning  by,  1016,  1029. 

— a purgative,  862. 

Game,  composition  of  varieties  of,  545. 
Ganga,  902. 

Ganglia,  85,  94. 

— at  base  of  brain,  88,  89. 

— basal,  88. 

— of  cord,  96;  — of  spinal  nerves,  92*. 
Ganglion,  78. 

Gangrene,  248. 

— of  lung,  275. 

Garcina  hlorella,  862. 

Gargles,  prescriptions  for,  1060. 

Garlic,  594. 

Garters,  evils  of,  475,  731. 

Gaseous  impurities  in  water,  642. 

Gases  of  the  blood,  257. 

— dissolved  in  water,  640. 

Gas  stoves,  701. 

Gastein,  thermal  springs,  926. 

Gastric  catarrh,  bismuth  for,  854. 

— fever,  411,  plate  6. 

— glands,  139. 

— juice,  129,  139. 

— sedatives,  854. 

Gastritis,  157,  180. 

Gastrocnemius  muscle,  74. 

Gastrodynia,  181. 

“Gathered”  breast,  439,  516. 

Geilnau,  alkaline  waters,  937. 

Gelatin,  132,  536. 

Gelsemium,  morphia  antidote  to,  904. 

— sempervirens,  903. 

General  debility,  health  resorts  for,  785, 
786,  787,  789,  791,  795,  796,  803. 

mineral  waters  for,  925,  928,  941, 

948. 

remedies  for,  818,  826, 844,  846,  877. 

General  diseases,  3. 

General  treatment  of  disease,  13. 
Generative  organs,  131. 

diseases  of,  497. 

disorders  of,  waters  for,  927,  928, 

930,  932.  935,  937,  939,  94i,  945,  948, 
950- 

female,  479. 

remedies  that  act  on,  893. 

Genitals,  itching  of,  497. 

Genoa,  793. 

Gentiana  lutea,  841. 

Gentian  root,  841. 

Genu-valgum,  83. 

German  measles,  402. 

— stoves,  701. 

Germs,  cultivation  of,  392. 

— in  the  atmo.sphere,  389. 

— in  the  human  body,  394. 

Gerolstein,  alkaline  waters,  937. 
Gettysburg,  alkaline  waters.  937. 
Gibson’s  vermin-killer,  1028. 

Giddiness,  113. 

Giesshubel,  alkaline  waters,  937. 
Gilbert’s  experiments,  541. 

Gin,  668. 

Gin-drinker’s  liver,  196,  671. 

Ginger,  594. 

— preparations  of,  849. 

Ginger-beer,  653. 

Girasole,  571. 

Girls,  dress  of,  472. 

— education  of,  476. 
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Girls,  exercise  for,  753,  771. 

Glacial  acetic  acid,  322,  326. 

— poisoning  by,  1019. 

Gland,  lachrymal,  339. 

— pineal,  205. 

— pituitary,  205. 

— thymus,  205. 

— thyroid,  205. 

Glanders  and  farcy,  422. 

Glands,  875. 

— blood-,  204. 

— disease  of,  remedies  for,  826,  876, 
877,  892. 

— ductless,  204. 

— lymphatic,  of  mesentery,  201. 

— of  groin,  208. 

— of  Peyer,  206. 

— of  the  bowels,  875. 

— of  the  hair,  308. 

— of  the  skin,  307. 

— of  the  skin,  affections  of,  327. 

— salivary,  137. 

Glandular  system,  drugs  which  act  on, 

875- 

Glauber’s  salts,  863. 

Glaucoma,  375. 

— eserin  for,  903. 

Gleet,  988. 

Gleichenberg,  alkaline  waters,  940,  941. 
Gleisweiler  for  grape-cure,  952. 

— for  whey-cure,  951. 

GlengarifF,  789. 

Glenoid  cavity,  21. 

Gliadin,  561. 

Globular  epithelial  cells,  16. 

Globulin,  216. 

Globus  hystericus,  520. 

Glomerulus,  290. 

Glossopharyngeal  nerve,  89,  98* 

Glottis,  262. 

Glove-leather,  porosity  of,  727. 

Gluteus  maximus,  73. 

— medius,  73. 

— minimus,  73. 

Glutin,  132,  536,  560. 

Glycerine,  675. 

— a laxative,  859. 

— of  tannic  acid,  439,  867. 

Glycogen,  147,  537. 

Glycoses,  587. 

Glycosuria,  303. 

Glycyrrhiaa  glabra,  886. 

Goat’s  milk,  549. 

Godesberg,  iron  waters,  949. 

Godfrey’s  cordial,  447. 

poisoning  by,  1025. 

Goitre,  205,  210. 

— exophthalmic,  21 1. 

Golden  apple,  575. 

— seal,  865. 

— syrup,  542,  588. 

Golf  exercise,  759. 

Gonorrhoea,  987,  988. 

Gonorrhoeal  rheumatism,  988. 
Gooseberries,  576. 

— comjxjsition  of,  574. 

Gooseberry  wine,  677. 

Goosefoot,  571,  573. 

Gossypium  barbadense,  591. 

Goulburn,  climate  of,  807. 

Gout,  432,  575. 

— climate  for,  788. 

— diet  for,  626. 

— irregular,  433. 

— remedies  for,  828,  835,  889,  890. 

— rheumatic,  33. 

— use  of  water  in,  890,  925,  926,  927, 
928,  930,  931,  932,  935,  939,  942,  945. 

Gouten,  iron  waters,  949. 

Gouttes  japonnaises,  913. 

Gouty  conditions,  lithia  in,  890. 

— disorders,  baths  in,  741,  742. 

— kidney,  296. 
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Goux  system  of  closet,  720. 

Graduated  muscular  exercises,  760. 
Graham  Bell,  Professor,  on  lip  reading 
for  the  dumb,  383. 

Graham’s  experiments  on  osmosis,  135. 
Grain,  567. 

Grains  of  paradise,  594. 

Grand  Mai,  124. 

Granny  knot,  963. 

Granular  lids  of  eye,  369. 

Granulating  wounds,  968. 

Granulation,  316. 

Gxanulations,  968. 

Grape-cure,  952. 

at  Meran,  797. 

Grapes,  576. 

— composition  of,  574. 

Grape-sugar,  537,  542,  587. 

Grasse,  793. 

Grates,  construction  of,  700. 

Gravel,  199,  298. 

— Triticum  repens  for,  892. 

— waters  for,  890,  933,  935,  936,  938,  939, 
946,  947. 

Graves’  disease,  211. 

Gray  powder,  824. 

Grease,  in  horses,  406. 

Grease  traps,  719. 

Green-blindness,  379. 

— sickness,  235. 

— stick  fracture,  35. 

— wall-paper,  poisonous,  112. 

Gregory’s  mixture.  See  Gregory’s 

Poxvder. 

— pill,  860. 

— powder,  844,  859. 

Grey  bramble,  576. 

— powder,  844. 

Greyness  of  hair,  329. 

Griesbach,  iron  waters,  949. 

Griffith’s  mixture,  817. 

Grilling,  608. 

Grits,  566. 

Groats,  564. 

Groin  bandage,  958,  963. 

Gromwell,  660. 

Grosswardein,  sulphur  waters,  943. 
Ground-nuts,  composition  of,  580. 
Ground  rice,  adulteration  of,  597. 
Growth  in  children,  period  and  rate  of, 
466. 

— of  children,  standards  of,  467. 

Grub,  327. 

Gruel,  564. 

— artificial  digestion  of,  847. 

Griinberg  for  grape-cure,  952. 

Guaiacum,  action  and  use  of,  828. 

— action  on  skin,  888. 

— preparations  of,  828. 

Guarana,  663. 

— bread,  663. 

Guaranine,  663. 

Guava,  577. 

Guaza,  902. 

Guggenbuhl,  Dr.,  establishment  for  cre- 
tins, 212. 

Guinea-worm,  984. 

Gulf-stream,  778. 

Gullet,  130,  136,  138. 

— diseases  of,  154. 

— obstruction  of,  157. 

Gully  trap,  709. 

Gum,  537. 

Gum-boil,  151. 

Gummata,  424. 

Gums,  inflammation  of,  151,  459. 

Gunjah,  902. 

Gun-shot  wounds,  waters  for,  927,  942. 
Gumigel,  sulphur  waters,  943. 

Gustatory  nerve,  337. 

Gutta-percha,  591. 

— rosea,  329. 

Gutturals,  265. 


Gymnastic  exercises,  760. 

Gymnastics,  medical,  771. 

Gypsum  in  water,  639. 

H. 

Hacking  in  massage,  772. 

Haddock,  547. 

Ha;matemesis,  159,  161. 

Haematin,  216. 

Haematinuria,  304. 

Haematocrystallin,  217. 

Ha;matoglobin,  217. 

Hmmatoxylon  cam^echianum,  868. 
Hmmaturia,  304. 

Haemoglobin,  216,  536. 

Haemophilia,  238. 

Haemoptysis,  282. 

Haemorrhage,  976. 

— cerebral,  103. 

— from  bowels,  166. 

Haemorrhagic  tendency,  238. 
Haemorrhoids,  193. 

Hair,  the,  308. 

— affections  of  the,  329. 

— care  of  the,  330. 

— excess  of,  329. 

— glands  of,  308. 

— greyness  of,  329. 

Hair-dyes,  poisonous,  1032. 

— use  of,  331. 

Hall,  mineral  springs,  929,  951. 

Hall’s  method  of  artificial  respiration, 
toil. 

Hallucinations,  108,  348. 

Hamamelis  virginica,  835. 

Hammam  Meskoutin,  thermal  springs, 
926. 

— R’Irrha,  hot  springs,  799,  926. 
Hammer  palsy,  748. 

Hammond,  Dr.,  on  alcohol,  669. 

food  experiments,  133. 

Ham-string  muscles,  74. 

Hand,  the,  22,//.  /. 

— arrest  of  bleeding  from,  979. 

— fracture  of  bones  of,  46. 

— muscles  of,  72,  73. 

— triangular  bandage  for,  962. 

Hands,  clubbed,  84. 

Hanging,  1013. 

Hard  cancer,  434. 

Harding’s  diffuser,  695. 

Hardness  of  water,  639. 

Hard  water,  softening  of,  639,  733. 
Hare-lip,  149,  457. 

Hare’s  flesh,  composition  of,  545. 
Haricot  beans,  568. 

Harkany,  sulphur  waters,  943. 
Harlaxton,  climate  of,  806. 

Harlequin  snake,  985. 

Harrogate,  iron  waters,  949,  950. 

— sulphur  waters,  827,  943,  944. 
Hartshorn,  843. 

— and  oil,  915,  917. 

Hart’s  trap,  709. 

Harvest-bug,  325. 

Hashish,  used  by  Arabs,  902. 

Hassall,  Dr.  Hill,  on  health  resorts,  784, 

790. 

—  on  adulteration,  659,  677. 

Hassall’s  flour  of  meat,  631. 

Hastings,  as  health  resort,  785,  787,  788. 
Hat,  men’s  tall,  730. 

Hats,  straw,  730. 

Haughton,  Professor,  on  energy  ex- 
pended in  walking,  750. 

Haversian  canals,  18. 

Hay-asthma,  274. 

Hay-fever,  274. 

Hazeline,  835. 

— in  enemata,  874. 

Hazel-nuts,  581.  [ 
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Head,  arrest  of  bleeding  from,  979. 

— bandages,  960. 

— bones  of,  19. 

— cold  in,  154. 

— covering  for  the,  730. 

— exercise,  763. 

— louse,  324. 

— nerves  of,  97*. 

— triangular  bandage  for,  963. 

— wounds  of,  treatment,  972. 

Headache,  ni. 

— mustard  foot-bath  for,  915. 

— nerve  tonics  for,  895. 

— nervous,  antipyrin  for,  822. 

— Raspail’s  solution  for,  830. 

— recurrent,  arsenic  for,  823. 

— smelling-salts  for,  843. 

Healing  by  first  intention,  968. 

— by  second  intention,  968. 

— ointment,  918. 

Health,  conditions  of,  i. 

— and  pressure  of  atmosphere,  782. 

— effects  of  climate  in,  780. 

— effects  of  excessive  cold  on,  780. 

— effects  of  excessive  heat  on,  780. 

— effects  of  the  humidity  of  the  air  on, 
781. 

— winds  affecting,  782. 

Health  resorts,  785. 

African,  799. 

American,  800. 

Atlantic  Islands,  797. 

Australian,  806. 

British,  785. 

Colorado,  801. 

Continental,  792,  794. 

Denmark,  794. 

Indian,  803. 

Mediterranean,  790. 

Norway,  794. 

South  African,  800. 

— — Sweden,  794. 

Healthy  clothing,  suggestions  as  to,  475. 

— womanhood,  472. 

Hearing,  affections  of  the  sense  of,  382. 

— nerve  of,  89,  98*. 

— organ  of,  355. 

— sense  of,  360. 

affections  of,  382. 

Heart,  138,  218,  223. 

— affections,  remedies  for,  833. 

climate  for,  785. 

“ Schott  Treatment,”  934*. 

— atrophy  of,  242. 

— diseases  of  the,  238. 

— diseases  of  the  valves,  239. 

— dropsy  of  the,  238,  435. 

— drugs  which  act  on  the,  829. 

— effects  of  exercise  on,  745. 

— fatty  degeneration  of,  242. 

— Irritable,  834. 

— nervous  control  of  the,  225. 

— neuralgia  of,  243. 

— rupture  of  the,  242. 

— sedatives,  833. 

— stimulants  and  tonics,  830. 

— work  of  the,  224. 

Heartburn  in  pregnancy,  512. 

— waters  for  (see  Acidit^. 

Heat,  action  of,  on  bladder,  893. 

— action  on  sweating,  887. 

— as  disinfectant,  396. 

— as  heart  stimulant,  830. 

— capacity  of  water  for,  637. 

— conduction  of,  699. 

— convection  of,  699. 

— effects  of,  997. 

— energy  of,  529. 

— fever,  1003. 

— in  the  body,  production  of,  723. 

— latent,  637. 

— lost  from  the  body,  723. 

— lost  by  the  skin,  723. 
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Heat  lost  with  excreta,  723, 

— lost  with  expired  air,  723. 

— mechanical  equivalent  of,  530. 

— radiation  of,  699. 

— stroke,  1003. 

— unit  of,  529. 

“Heat  in  the  shade,”  778. 

“ Heat  in  the  sun,”  778,  781. 

Heated  air,  699. 

Hedeoma,  893. 

Heel  bandage,  958. 

Heidelberg,  health  resort,  800. 

Heiden,  for  whey-cure,  951. 

Height  to  weight,  relation  of,  469. 
Heilbrunn,  mineral  springs,  929. 

Heine,  Augustus  de,  method  of  preserv- 
ing food,  631. 

Heinrichsbad,  iron  waters,  949. 

— for  whey-cure,  951. 

Helianthus  tuberosus,  571. 

Heligoland  as  health  resort,  785. 
Hellebore,  poisoning  by,  1030. 
Helleborus  niger,  plate  13. 

Helmets  for  India,  730. 

Helmholtz,  Professor,  376. 

Helouan,  as  health  resort,  800. 

— sulphur  waters,  943. 

Hemeralopia,  378,  1068. 

Hemiopia,  378,  1068. 

Hemiplegia,  118,  1068. 

Hemispheres,  cerebral,  88,  89,  95*. 

— of  brain,  88,  89. 

Hemlock,  lesser,  903,  plate  ii. 

— poison  or  spotted,  885,  903. 

— poisoning  by,  1030. 

— preparations  of,  903. 

— vapour  of,  885. 

Henbane,  action  and  use  of,  900,  plate  13. 

— poisoning  by,  1028. 

— preparations  of,  900. 

Henie’s  tubules,  290. 

Hepatic  artery,  141. 

— duct,  142. 

— vein,  141. 

Hepatitis,  196. 

Herbivorous,  147. 

Hereditary  influences,  5,  275. 

Heredity,  predisposing  cause  of  insanity, 

106. 

Hernia,  191. 

Herpes,  317,  plate 3,  427. 

— on  genitals,  497. 

Herring,  composition  of,  547. 

Heustrich,  sulphur  waters,  943. 
Hiccough,  182,  261. 

— pilocarpin  for,  888. 

Hickory-nut,  581. 

Hiera-picra,  poisoning  by,  1029. 

Hills,  temperature  of,  777. 

Hill  stations  of  India,  803. 

Himrod’s  cure  for  asthma,  274. 

Hinge  joints,  24. 

Hip  bath,  741. 

— bones,  fractures  of,  48. 

— dislocations  at,  61. 

— joint,  muscles  of,  73. 

disease,  34. 

Hirsuties,  329. 

Hitzig,  on  motor  areas  of  brain,  93*. 
Hoarseness,  286. 

— remedies  for,  867,  883. 

Hobart  Town,  climate  of,  806,  808. 
Hob-nailed  liver,  196. 

Hock,  676. 

Hodgkin’s  disease,  210. 

Hoecakes,  566. 

Hof  Gastein,  thermal  waters,  927. 
Hofgeismar,  iron  waters,  949. 

Hollands,  668. 

Hamburg  springs,  929,  930,  949. 

Hominy,  566. 

Honey,  542,  589. 

— dew,  590. 


Honey  scab,  319,  plate  5. 

— sickness,  plate 3 . 

Honeycomb  ringworm,  326,  plate  4. 
Hooded  snake,  985. 

Hoop  exercises,  771. 

Hopper  closet,  717. 

Hops,  678,  841,  891. 

— preparations  of,  841. 

Hordeolum,  368. 

Horehound,  882. 

Horned-snake,  985. 

Horn-pox,  405. 

Horns,  structure  of,  322. 

Horse-pox,  406. 

Horse-radish,  572,  593. 

preparations  of,  849. 

Hot-air  bath,  735. 

temperature  of,  734. 

Hot  bath,  735. 

temperature  of,  734. 

— springs,  Arkansas,  926. 

Virginia,  926. 

— water  as  a remedy,  921. 

House,  how  it  ought  not  to  be  drained, 
714,  plate  g'\ 

— how  it  ought  to  be  drained,  715, 
plate  g'‘. 

■ — drainage,  713. 

— — common  defects  in,  713. 
Housemaid’s  knee,  78. 

Howard,  Dr.,  on  respiration  of  the  newly- 
born,  494. 

Howard’s  method  of  artificial  respiration 
in  drowning,  ion.,  plate  18. 
Huancayo,  health  resort,  802. 

Human  body,  examination  of  the,  9. 

— milk,  composition  of,  549. 

Humerus  or  arm-bone,  21. 

Humidity  of  air,  779. 

— of  the  air  in  health,  781. 

Humours  of  eye,  340. 

Humulus  Lupulus,  678,  841. 

Hunger,  146. 

Hunjmdl  Janos,  bitter  waters,  934,  935. 
Hyaline  cartilage,  16*,  23. 

Hybernation,  113. 

Hydatid  cyst,  172. 

Hydragogue  cathartics,  856. 

Hydrastin,  865. 

Hydrastis  canadensis,  865. 

Hydriodic  ether,  909. 

Hydrobromic  ether,  909. 

Hydrocele,  1068. 

Hydrocephalus,  lor. 

Hydrochloric  acid,  841. 

in  gastric  juice,  536. 

poisoning  by,  1016,  1018. 

Hydrocyanic  acid,  dilute,  854. 

poisoning  by,  1016,  1026. 

Hydrogen  in  human  body,  534. 

— in  water,  635. 

Hydrometer,  550. 

Hydronephrosis,  299,  1068. 
Hydropericardium,  435,  1068. 
Hydrophobia,  421. 

— curare  for,  903. 

Hydrothorax,  267. 

Hyeres,  784,  785,  790,  793. 

Hygiene,  131. 

— sections  on,  524. 

Hygroscopic  property  of  clothing,  72^ 
Hyoid  bone,  250. 

Hyoscyamine,  900. 

Hyoscyamus,  900,  plate  13. 

— poisoning  by,  1016,  1028. 

H5rpersemia,  235,  1068. 

Hyperaesthesia,  364,  1068. 
Hypermetropia,  346,  377,  1068. 
Hypertrophy,  76. 

— of  heart,  240,  242. 

— of  heart  from  excessive  exercise,  748. 

— of  liver,  195. 

Hypnotics,  904. 
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Hypochondriac  region,  131. 
Hypochondriasis,  108,  109,  1068. 
Hypodermic  injection,  204. 

Hypogastric  region,  131. 

Hypoglossal  nerve,  89,  98*. 

Hyssop,  882. 

Hyssopus  officinalis,  882. 

Hysteria,  520. 

— baths  in,  742. 

— electricity  in,  953. 

— massage  for,  773. 

— monobromated  camphor  for,  905. 

— waters  for,  925,  927. 

Hysterical  affection  of  joints,  34. 

— flatulence,  valerian  for,  850. 

Hythe,  788. 

I. 

Ice  a sedative,  854. 

Ice  water,  644. 

Iceland-moss,  composition  of,  584. 
Ichthyosis,  320. 

Icterus,  198. 

Idiocy,  109. 

Ileo-caecal  valve,  130,  139. 

Ileum,  130,  139. 

Ilex  paraguayensis,  639- 
Ilfracombe,  788. 

Iliac  arteries  and  veins,  228,  230. 

— region,  131. 

Iliacus,  73. 

Ilium,  22. 

Illusions  in  insanity,  107. 

Image  formed  by  lens,  344. 
Immenuzation,  QSS*. 

Imnau,  iron  waters,  949. 

Impacted  fracture,  36. 

Impetigo,  plates. 

Imphee,  587. 

Impotence,  519;  — waters  for,  927,  948. 
Impressions,  fusion  of,  334. 

Impulses,  sensory  and  motor,  92*,  94*. 
Impure  water  a cause  of  disease,  650. 
Impurities  in  water,  640. 

detection  of,  648. 

Inaction  of  liver,  hydrastis  for,  865. 
Incised  wounds,  965. 

Incisor  teeth,  136,  137,  451. 

Incomplete  joints,  24. 

Incontinence  of  urine,  306,  463. 

Rhus  toxicodendron  for,  889. 

waters  for,  947. 

Incubation,  period  of,  397. 

Incus  or  anvil,  357. 

India,  diet  in,  620. 

— sea  voyage  to,  for  lung  affections,  783. 

— Sir  Jos.  Fayrer  on  climate  of,  803. 
Indian  bael  fruit,  868. 

— corn,  342,  363. 

composition  of,  338. 

flour,  383. 

meal,  composition  of,  366. 

— dye,  863. 

— fig,  578- 

— health  resorts,  803. 

— hemp,  902. 

poi.soning  by,  1016,  1028. 

preparations  of,  902. 

— poke,  poisoning  by,  1030. 

— tobacco,  poisoning  by,  1031. 

— turmeric,  865. 

Indifferent  waters,  922,  923,  924. 
Indigestion,  176. 

— health  resorts  for.  See  Digestive 
Troubles. 

— remedies  for.  See  Digestive  Troubles. 

— waters  for.  See  Digestive  Troubles. 
Induced  current,  932. 

Infantile  cholera,  462. 

— paralysis,  122. 

Infants,  bathing  of,  443. 
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Infants,  clothing  of,  444. 

— diet  for,  629, 

— exercise  of,  443. 

— food  for,  442. 

— medicines  for,  446. 

— sleep  of,  443. 

Infection,  384. 

— rules  to  prevent,  396. 

Infectious  fevers,  with  rash,  397. 

without  rash,  413. 

Inflammability  of  clothing,  729. 
Inflammation,  general  features  of,  247. 

— in  genital  region,  498. 

— of  bladder,  303. 

— of  bone,  23. 

— of  brain,  loi,  826. 

— of  cornea,  371. 

— of  ear,  blisters  for,  916. 

— of  eyelids,  remedies  for,  836,  840,  869, 
917,  1062. 

— of  eyes,  371,  916. 

gonorrhoeal,  988. 

— of  joints,  32. 

— of  kidney,  293. 

effect  of  water  on,  8go. 

— of  larynx,  269. 

— of  lungs,  274. 

— of  lymphatic  glands,  207. 

— of  mouth,  460. 

— of  nails,  330. 

— of  ovaries,  307. 

— of  pericardium,  238. 

— of  periosteum,  26. 

— of  spinal  cord,  117. 

— of  synovial  membrane,  32. 

— (simple)  of  tendons,  77. 

— of  throat,  134,  269. 

remedies  for,  918. 

— of  the  windpipe,  270. 

— of  the  womb,  500. 

Inflammatory  blush,  313. 

on  genitals,  497. 

— diseases,  aconite  for,  834. 

— sore  throat,  aconite  for,  834. 

Influenza,  134,  393. 

— cold,  sweating  powders  for,  887. 

— epidemic,  413. 

Infundibulum,  232. 

Infusoria,  385. 

Ingluvin  for  vomiting,  848. 

Ingrowing  toe-nail,  330. 

Inguinal  hernia,  192. 

Inhalations,  plate  ig. 

Inhalers,  1049,  plate  ig. 

Inhibitory  action,  233. 

Injection  for  children,  436. 

— hypodermic,  204. 

Injections  into  the  bowel,  873,  plate  8. 

— into  urinary  passage,  989. 

Injured  persons,  carriage  of,  996,  plate 
14. 

In-knee,  83. 

Inlet  tubes,  Tobin’s,  696. 

— ventilators,  694. 

Innominate  artery,  226. 

— bones,  22. 

— vein,  229. 

Inoculation,  403. 

Inorganic  salts  in  human  body,  333. 
Inosite,  337,  387. 

Insalivation,  142. 

Insanity,  103. 

— after  delivery,  317. 

— dementia,  109. 

— during  pregnancy,  317. 

— general  paralysis  of  insane,  109. 

— hypochondriasis,  108. 

— idiocy,  109. 

— mania,  108. 

— melancholia,  108. 

— monomania,  108. 

— prevention  of,  no. 

— puerperal,  109. 


Insect  stings,  982. 

Inselbad,  lime  waters,  946,  947. 
Insensibility,  992. 

Insolatio,  1003. 

Insomnia,  116. 

Inspiration,  234. 

Intercostal  arteries,  228. 

— muscles,  233. 

— nerves,  99. 

Interlaken,  for  whey  cure,  931. 
Intermittent  fever,  427. 

climate  for.  See  Malaria. 

horehound  in,  882. 

mineral  baths,  wells  for.  See  Ma^ 

laria. 

remedies  for.  See  Malaria. 

Internal  callus,  36. 

Interossei  muscles,  73. 

Intestinal  catarrh,  162. 

— fever,  41 1,  plate  6. 

— juice,  129,  140. 

— obstruction  in  children,  462, 

— worms,  167. 

Intestines,  138,  139,  140. 

Intoxication  by  alcohol,  1024. 

— by  camphor,  830. 

— by  Indian  hemp,  902. 

Intussusception,  164,  163. 

— in  children,  462. 

Inula  Helenium,  882. 

Inunction,  824. 

Invagination,  163. 

Invalids,  diets  for,  626,  1031. 

Iodide  of  iron,  syrup,  826. 

— of  potassium,  818. 

Iodides  of  mercury,  824. 

Iodine,  916. 

— action  and  uses  of,  823. 

— colourless,  916. 

— in  chronic  rheumatism,  826. 

— liniment,  917. 

— ointment,  918. 

— poisoning  by,  1020. 

— preparations  of,  823. 

— waters,  923. 

list  of,  930. 

lodism,  826,  1020. 

Iodoform,  912. 

— ointment,  918. 

Ipecacuanha,  882,  887. 

— an  emetic,  831,  832. 

— preparations  of,  832. 

Iridectomy,  372,  374. 

Iridin,  863. 

Iris,  hernia  of,  372. 

— inflammation  of,  373. 

— of  eye,  340. 

— versicolor,  863. 

Irish  fever,  419. 

— moss,  384. 

— seaside  resorts,  789. 

Iritis,  373. 

Iron  a blood  tonic,  817. 

— action  and  uses  of,  817. 

— action  on  the  skin,  888. 

— and  strychnine,  citrate  of,  896. 

— in  human  body,  334. 

— preparations  of,  817. 

Iron  waters,  923,  947. 

list  of,  949. 

Irritability  of  bladder,  305. 

remedies  which  allay,  893. 

— of  muscle,  69. 

— of  stomach,  thermal  waters  for,  923. 

— of  temper,  nerve  tonics  for,  893. 
Irritable  cough,  remedies  for,  833,  900. 

— stomach,  remedies  for,  846,  834,  835. 
Irritant  poisons,  list  of,  1014. 

— poisoning,  symptoms  of,  1015. 
Irvingia  Barter!,  382. 

Ischia,  mineral  springs,  929,  931. 
Ischium,  22. 

Ischyl,  for  whey  cure,  931. 
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Isle  of  Man,  the„  ?8y. 

Isle  of  Wight,  785. 

Isonandra  gutta,  591. 

Isthmus  of  the  fauces,  136. 

Itch,  the,  323,  plate 3. 

— grocers’  and  bakers’,  318. 

— remedies  for,  826,  865,  880,  881,  918. 
Itching,  323. 

— alkaline  bath  in,  740. 

— diseases,  carbolic  for,  91 1. 

baths  for,  925. 

mud  baths  for,  935. 

— of  anus,  194. 

— of  genitals,  497. 

Iw>  !cz,  mineral  spring,  929. 

J- 

Jaborandi,  887. 

Jack-fruit,  580. 

Jacksonville,  health  resort,  802. 

Jacob’s  membrane,  341. 

Jaggery,  588. 

Jalap,  preparations  of,  861. 

— uses  of,  861. 

Jalapin,  861. 

James’  fever  powder,  853,  887. 
Jamestown  weed,  900,  plate  12. 

poisoning  by,  1028. 

Japanese  drops,  913. 

Jararaca,  985. 

Jateorhiza  Calumba,  840. 

Jauja,  health  resort,  802. 

Jaundice,  197,  198. 

— in  infant,  459. 

— malignant,  199. 

Jaw,  bones  of,  19. 

— dislocation  of,  56. 

— fracture  of,  40. 

— temporary  treatment  of,  995. 
Jejunum,  130,  139. 

Jenner,  Dr.  Edward,  406. 

Jerked  beef,  630. 

Jerusalem  artichoke,  571. 

composition  of,  569. 

Jigger,  983. 

Jimson  weed,  900,  1028. 

Johannisbad,  thermal  springs,  926. 
Johannisbrunnen,  lime  waters,  946. 
Johnny-cakes,  566. 

Johnston’s  fluid  beef,  628. 

Joint  or  articulation,  23. 

— affections,  Plombieres  waters  for,  927. 
Joints,  23  ; — imperfect,  24  ; — perfect, 

24;  — ball-and-socket,  24;  — hinge, 
24:  — pivot,  24  : — shifting,  24 ; — an- 
gular movement  of  24  ; — coaptation 
of  25;  — circumduction  of  25;  — rota- 
tion of  25. 

Joints,  diseases  of  32. 

— enlarged,  camphor  for,  850. 

— injuries  of  54. 

— rigidity  or  stiffness  of  81. 

Joule’s  equivalent  of  heat,  529. 
Juglandin,  865. 

Juglans  cinerea,  865. 

— regia,  581,  865. 

Jugular  veins,  228,  229. 

Jumping,  energy  in,  755. 

— exercise,  755. 

Jungle  fever,  429. 

Juniper,  preparations  of  891. 

— uses  of,  891. 

Juniperus  communis,  891. 

— Sabina,  893. 

K. 

Kainzenbad,  alkaline  waters,  940. 

— iron  waters,  949. 

— sulphur  waters,  943. 
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Kairin,  in  fever,  822. 

Kale-brose,  564. 

Kamala,  871. 

Katoomba,  climate  of,  807. 

Kemmerich’s  extract  of  beef,  628. 
Keratitis,  371. 

Kernels  in  children,  203. 

Kerosene,  poisoning  by,  1029. 

Key  West,  Florida,  health  resort,  803. 
Kid,  porosity  of,  727. 

Kidney,  congestion  of  294. 

— diseases  of  294. 

— — baths  in,  742. 

waters  for,  928,  935,  936,  938,  945, 

946,  947. 

— dropsy  of  299. 

— functions  of  291. 

— inflammation  of,  295. 

— suppuration  of,  298. 

Kidney  beans,  568. 

composition  of,  567. 

Kidneys,  131. 

— drugs  which  act  on,  887,  888. 

— effects  of  exercise  on,  746. 

— structure  of  the,  288. 

Killarney,  Queensland,  climate  of,  807. 
King’s  evil,  431. 

Kino,  preparations  of,  868. 

Kirschwasser,  576,  668. 

Kissengen,  Rakoczy  spring,  929,  931,  936. 
Klein,  Dr.,  on  the  cholera  germ,  393. 
Kneading  in  massage,  772. 

Knee,  dislocations  at,  64. 

— housemaid’s,  78. 

— triangular  bandage  for,  963. 
Knee-joint,  displacement  of  the  cartilages 

muscles  of,  74.  [of,  66. 

Knee-pan,  dislocations  of  63. 

fractures  of,  52. 

Kniebis  baths,  949. 

Knife-grinder’s  consumption,  276. 
Knock-knee,  83. 

Knots,  963. 

Knotted  head  bandage,  960. 

Koch,  Dr.,  on  antiseptics,  912. 

on  cholera,  187. 

on  germs,  278,  391,  393. 

on  tuberculin,  955*. 

Koenigswarth,  iron  waters,  949. 

Kola-nut,  664. 

Kolatina,  664. 

Kombe,  833. 

Koochla  tree,  895. 

Kotagiri,  health  resort,  804. 

Koumiss,  composition  of  554. 

Kousso,  872. 

Krameria  triandra,  868. 

Kreuth,  for  whey-cure,  951. 

— mineral  springs,  929,  943. 

Kreuznach,  for  grape-cure,  952. 

— mineral  springs,  929,  931. 

Krieger,  on  warmth  of  clothing,  727. 
Kronenquelle,  alkaline  vraters,  937,  938. 
Kussowlie,  health  resort,  804. 


L. 

Labour,  491. 

— management  of,  493. 

— position  of  child  in,  493. 

— premature,  513. 

— stages  of  natural,  491. 

La  Bourboule  waters,  951. 

alkaline  waters,  940. 

Laburnum,  poisoning  by,  ioi6,  1031. 
Labyrinth  of  ear,  358. 

Lacerated  wounds,  966. 

Lacerda,  M.  D.,  on  snake-bites,  986. 
Lachrymal  bones,  19. 

— gland,  339. 

— sac,  339. 

Laconicum,  736. 


Lacteal  vessels,  145,  200. 

Lactic  acid,  549. 

Lactometers,  551. 

Lactopeptine,  848. 

Lactose,  537,  551. 

Lactucarium,  573. 

Lactuca  sativa,  573. 

— virosa,  plate  10. 

Lacunae  of  bone,  18. 

“ Ladies’  bath,”  945. 

Laevulose,  537,  587. 

Lager  beer,  678. 

Laguna,  health  resort,  798. 

Lake  water,  645. 

Lallemande  on  alcohol,  668. 

Lambskin,  porosity  of,  727. 

Laminaria  saccharina,  584. 

Landeck,  thermal  springs,  926. 
Landour,  health  resort,  804. 
Langenbriicken,  sulphur  waters,  943. 
Lanoline,  919. 

Lappa  officinalis,  889. 

Lard,  542,  557. 

Lardaceous  disease,  200. 

Large  intestine,  digestion  in,  145. 
Laryngismus  stridulus,  273. 

Laryngitis,  269. 

Laryngoscope,  263. 

Laryngotomy,  262. 

Larynx,  250,  261. 

— -dropsy  of,  270. 

— foreign  bodies  in,  274. 

— inflammation  of,  269. 

— .spasm  of  272. 

— tumour  in,  274. 

Las  Palmas,  health  resort,  798. 

Latent  heat  of  vapour,  637. 

of  water,  637. 

Lateral  curvature  of  spine,  29. 

exercises  for,  772. 

Latissimus  dorsi,  71. 

Latour,  Cagniard  de,  389. 

Laudanum,  897. 

Laughing,  261. 

— gas,  908. 

Lavatorium,  736. 

Laver,  584. 

Lavey,  sulphur  waters,  943. 

Lavoisier,  the  chemist,  636. 

Lawes’  experiments,  541. 

Lawn  tennis  as  exercise,  757. 

Lawson,  Australia,  health  resort,  807. 
Laxative,  the  term,  856. 

Laxatives,  list  of,  856. 

La.xator  tympani,  357. 

Lead  colic,  1022. 

— in  water,  detection  of,  648. 

— palsy,  122. 

— poisoning  by,  836,  1016,  1020,  1022. 
thermal  waters  for,  925. 

— preparations  of,  836. 

— uses  of,  836. 

Leamington,  mineral  springs,  929,  935. 
Leaven,  561. 

Leech  bites,  alum  for,  869. 

Leeches,  mode  of  applying,  1051. 
Leeuwenhoeck,  Anton,  on  infusoria,  385. 

— discovery  of  thein,  654. 

Leg,  arrest  of  bleeding  from,  979. 

— bandage,  958. 

— body  and  arm  exercise,  767. 

— exercise,  765. 

— fractures  of,  52. 

— muscles  of  74,  plate  2. 

— temporary  treatment  of  fracture  of 
995- 

Legumin,  132,  536. 

Lemon,  577,  593. 

Lemonade,  653. 

Lens,  crystalline,  of  eye,  340. 

Lenses,  action  of,  344. 

Lentils,  542,  569. 

— composition  of,  567. 
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Lepidium  sativum,  573. 

Lepra,  321. 

Leprosy,  321. 

Leptandra  virglnica,  865. 

Leptandrin,  865. 

Leptus  autuinnalis,  325. 

Lettuce,  573. 

— composition  of,  572. 

— opium,  573. 

— poisonous,  plate  10. 

Leucocytes,  213. 

Leucocythsemia,  205,  235. 

Leucorchoea,  499. 

Leukaemia,  235. 

Leukerbad,  lime  waters,  946. 

— thermal  springs,  926,  927. 

Levant  worm-seed,  873. 

Le  Vernet,  sulphur  waters,  943. 

Levers,  80. 

Lice,  324. 

Lichen,  584. 

— simplex,  319,  plate  j. 

Liebenstein,  iron  waters,  949. 

— for  whey-cure,  951. 

Liebenzell,  thermal  springs,  926,  927. 
Lieberkiihn’s  glands,  140. 

Liebig,  668. 

Liebig’s  extract  of  beef,  628. 

— method  of  making  beef-tea,  627. 
Liebwerda,  iron  waters,  949. 

Lientery,  185. 

Life,  change  of,  480,  482. 

Ligament,  suspensory,  of  lens,  340. 
Ligaments,  23,  24. 

Light,  perception  of,  342. 

Lightning  stroke,  1004. 

Ligustrum  vulgare,  poisoning  by,  1031. 
Lily  of  the  valley,  833. 

action  of,  833. 

Lime,  the  fruit,  577. 

— juice,  593. 

in  scurvy,  237. 

Lime  or  chalk,  preparations  of,  844,  876. 

— or  chalk,  uses  of,  844,  876. 

— mineral  waters,  923,  945. 

— water,  844. 

Linen,  porosity  of,  727. 

Ling,  Peter  Henry,  system  of  exercises, 
760. 

Lings,  John,  method  of  preserving  food, 
633- 

Liniments,  soothing,  919,  1062. 

— stimulating,  917,  1061. 

Linseed,  infusion  of,  886. 

Lip,  cancer  of,  150. 

— warty  growth  of,  150. 

Lippen  sinen  (ganglion),  18. 

Lippspringe,  lime  waters,  946,  947. 
Lip-reading,  383. 

Lips,  cracks  and  fissures  of,  150. 

— ulcers  of,  149. 

Liqueurs,  668. 

Liquidambar  orientalis,  88i. 

Liquor  carbonis  detergens,  323. 

— sanguinis,  213. 

Liquorice,  886. 

— powder,  compound,  857. 

Lisdunvarna,  sulphur  waters,  943,  945- 
Liston’s  long  splint,  50. 

Lithia,  for  gout,  433,  819. 

— in  Saint  Marco  waters,  938. 

— preparations  of,  889. 

— water,  653. 

Lithospermum  officinale,  660. 

Liver,  131,  138,  141. 

— congestion,  chloride  of  ammonium  for, 
831,  843. 

— degenerations  of,  199. 

— diseases  of,  195. 

— disorders,  waters  for,  925,  927,  930, 

933.  935.  936.  942.  944.  947- 

— di.sturbance,  massage  for,  773. 

— enlargement  of,  874. 
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Liver,  functions  of,  146. 

— mercury  used  for,  824. 

— remedies  which  act  upon,  874. 

— sluggish,  baths  for,  741. 

— stimulants  for,  865. 

— torpor  of,  podophyllin  fcr,  864. 

— waxy,  200. 

Liverpool  bell-trap,  710. 

Liver-spots,  322. 

Lividity,  286. 

Llandrindod,  sulphur  waters,  943. 
Llandudno,  788. 

I Llanwrtyd,  sulphur  waters,  943. 

I Llymru,  564. 

I Lobelia  inflata,  885. 

1 poisoning  by,  1031. 

! uses  of,  885. 

Lobenstein,  iron  waters,  949. 

Lobster,  548.  Lobules,  141. 

Local  diseases,  3. 

Localization  of  function,  96*. 

Loch  Katrine  water,  639,  645. 

Lock-jaw,  126. 

remedies  for,  902,  903. 

Locomotion,  organs  of,  79. 

Locomotor  ataxy,  121. 

Logwood,  868. 

Loka  water,  639. 

London  porter,  678. 

— stout,  678. 

— water,  639. 

Long-sight,  346,  377. 

Loomis,  Professor,  on  education,  477. 
Looseness  of  bowels.  See  Diarrhoea. 

in  pregnancy,  512. 

Lords  and  ladies,  586,  plate  12. 

poisoning  by,  1029. 

Lotions,  soothing,  919,  1061. 

— stimulating,  917,  1061. 

Lousiness,  324. 

Love-apple,  574. 

Lower  jaw.  See  Jaw. 

Lowestoft,  health  resort,  785,  788. 

Low  fevers,  serpentary  for,  841. 
Lucayos,  803. 

Lucca,  lime  waters,  946. 

— thermal  springs,  926. 

Lucifer  matches,  poisoning  by,  1020. 
Luhatschowitz,  alkaline  waters,  940,  941. 
Lukewarm  water  an  emetic,  851. 
Lumbago,  mineral  waters  for,  930,  945. 

— neuralgic,  128. 

— remedies  for,  835,  893,  913,  915. 
Lumbar  abscess,  28. 

— nerves,  91,  92,  99. 

— plexus,  99;  — region,  131. 

— vertebra,  20,  88,  91,  92. 

Lunar  caustic,  870. 

poisoning  by,  T020. 

Lung  aflections,  climates  for,  782,  792. 

sea  voyages  for,  783. 

Mont  Dore  waters  for,  938. 

— diseases,  remedies  for,  826,  834,  872. 

— gangrene  of,  275. 

Lungs,  the,  138,  252. 

— bleeding  from,  282. 

— collapse  of,  283. 

— congestion  of,  275. 

— drugs  which  act  on,  878. 

— inflammation  of,  274. 

— injury  of,  284. 

— remedies  which  lessen  circulation  in, 
883. 

— stimulants  to  circulation  in,  879 
Lupuline,  841. 

Lupus,  321. 

Luxeuil,  thermal  springs,  926. 

Luxor,  health  resort,  800. 

Lycopersicum  e.sculentum,  574. 

Lying  trap,  708. 

Lymph,  203. 

Lymphadenoma,  210. 

' Lymphangitis,  206. 


Lymphatic  glands,  abscess  of,  206. 

inflammation  of,  207. 

of  arm,  head,  and  neck,  208. 

of  mesentery,  201. 

structure  of,  201. 

— tissue,  1 6*. 

— tumours,  209. 

— vessels,  202. 

inflammation  of,  206. 

of  leg  and  groin,  208. 

Lymphatics,  absorbing  power  of,  204. 
Lymphoma,  210. 

Lysis  in  fevers,  397. 

M. 

Macaroni,  563. 

Macaroons,  580. 

Mace,  595. 

Mackerel,  547. 

Mackintosh  cloth,  727. 

Maclaren  on  rowing,  755. 

— on  training,  754. 

Macula  lutea  of  ej'e,  341. 

Macule  or  spot,  313. 

Madeira  health  resort,  783,  784,  797. 

--  rainfall  at,  790. 

— wine,  67. 

Magnesia,  antidote  to  arsenic,  841. 

to  copper,  844. 

— — to  mercury,  844. 

to  oxalic  acid,  844. 

to  poisoning  by  strong  acids,  844. 

— carbonate  of,  a laxative,  869. 

— preparations  of,  843. 

— uses  of,  843. 

Magnesium  in  human  body,  534. 
Mahableshwur,  Indian  health  station, 
804,  805. 

Maize,  565. 

— composition  of,  558. 

Maize  arrow-root,  586. 

Maizena,  566. 

Malaga,  health  resort,  794. 

— rainfall  at,  790. 

Malar  bones,  19. 

Malaria,  8,  427. 

— climate  for,  427,  785. 

— mineral  waters  for,  928,  948. 

— remedies  for,  821,  823,  882,  913. 
Malarial  poisoning,  iron  in,  8i8, 

Orezza  waters  for,  950. 

Mai  des  montagnes,  680. 

Male-fern  root,  871. 

use  of,  871. 

Malic  acid,  574. 

Malignant  tumours,  433. 

Malleoli,  23. 

Malleus  or  hammer,  357. 

Mallotus  philippinensis,  872. 

Mallow,  spring  at,  928. 

Malpighi,  pyramids  of,  289. 

Malpighian  body  of  kidney-,  290. 

— bodies  of  spleen,  204. 

Malt,  565. 

— in  fermentation,  666. 

— liquors,  677. 

value  of,  as  food,  678. 

— vinegar,  592. 

Malted  bread,  562. 

Malting,  666.  ' 

Malvern  springs,  928. 

Mandrake,  864. 

Mange  in  dogs,  phytolacca  for,  865. 
Mango,  582. 

Mangold-wurzel,  571,  588. 

Mania,  108. 

— paraldehyd  for,  906. 

Manihot  utilissima,  586. 

Manilla  hemp,  579. 

Manitou  springs,  801. 

Manna,  542,  590. 
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Manna,  a laxative,  859. 

— Israelitarum,  590. 

— tainariscina,  590. 

Mannitose,  587. 

Manual  or  finger  alphabet,  383. 
Many-tailed  bandage,  959. 

Maranta  arundinacea,  586. 

Maraschino,  576,  668. 

Mare’s  milk,  549. 

Margarin,  557. 

Margate,  health  resort,  788. 

Marienbad,  bitter  waters,  934,  936. 
Marjoram,  594. 

Mark,  in  wine-making,  675. 

Marliox,  sulphur  waters,  942. 

Marrow  of  bone,  17. 

— spinal,  91. 

Marrubium  vulgare,  882. 

Marshall  Hall’s  method  of  artificial  re- 
spiration, ion. 

Marsh-fever,  427. 

Marsh-mallow,  885. 

whortleberry,  576. 

Martin,  Alexis  St.,  experiments  on  di- 
gestion, 144. 

Maryland  pink,  873. 

Massage,  772. 

— Dr.  Mitchell  on,  773. 

— general,  772. 

— use  of  in  disease,  773. 
iMasseter  muscles,  70. 

Masseur,  772. 

Masseuse,  772. 

Mastic,  582. 

Mastication,  142. 

— muscles  of,  70. 

Mastoid  process,  19. 

Mate  or  Paraguay  tea,  659. 

Matico  leaves,  919. 

Matlock,  thermal  springs,  926,  927. 
Mattoni’s  Royal  Hungarian  bitter  water, 
934- 

Maudsley,  Dr.,  on  insanity,  106. 
Maxillary  bones,  19. 

Maxims,  sanitary,  721. 

May-apple,  864. 

Mayer,  Julius  Robert,  529. 

Mead,  590. 

Meadow  saffron,  828.  See  Colchicum. 

— — poisoning  by,  1031. 

Mean  temperature,  778. 

Measles,  ^00,  plate  6. 

— false,  314. 

Measly  pork,  169. 

Measurements  of  children,  466. 
Measures,  at  end  of  Contents. 

Meat,  butchers’,  542,  543. 

— juice,  Valentine’s,  628. 

— peptone,  628. 

— percentage  composition  of,  543. 

— preservative  of,  912. 

— unwholesome,  598. 

— tablets,  631. 

Meats,  tinn^,  632. 

Meatus,  external,  356. 

Mechanical  equivalent  of  heat,  530. 

— work,  energy  of,  529. 

Meconic  acid,  897. 

Median  nerve,  99. 

— vein,  229. 

Medical  and  surgical  appliances,  1049. 

— gymnastics,  771. 

— Staff  Corps,  1032. 

Medicated  baths,  740. 

Medicines.  See  Drugs. 

— dose  of,  814. 

— for  infants,  446. 

— modes  of  administering,  813. 

— rational  use  of,  809. 

Mediterranean  health  resorts,  790. 
Medlar,  575. 

Medulla  or  marrow  of  bone,  17. 

— inflammation  of,  27. 

n 


Medulla  oblongata,  88,  96*. 

— of  kidney,  289. 

Medullary  canal,  17. 

— cancer,  434. 

Medullitis,  27. 

Medusae,  nervous  system  of,  93. 
Megrim,  112,  575. 

— remedies  for,  113,  822,  896. 

Mehadia,  sulphur  waters,  943. 
Meibomian  glands,  338. 

.Meinberg,  sulphur  waters,  943. 

Melaena,  166. 

Melaleuca  minor,  850. 

Melancholia,  108. 

— electricity  in,  953. 

Melbourne,  climate  of,  806,  807. 
Melcombe  Regis,  health  resort,  786. 
Mellin’s  infants’  food,  629. 

Melon,  574. 

Melt,  the,  204. 

Membranes  of  brain,  90. 

Men,  dress  for,  730. 

Meniere’s  disease,  113. 

Meninges  of  the  brain,  90. 

Meningitis,  100. 

Menorrhagia,  509. 

Menses,  the,  481. 

Menstruation,  481. 

— absence  of,  508. 

remedies  for,  882,  912,  915. 

— cessation  of,  487. 

— disorders  of,  mineral  waters  for,  948. 

— excessive,  509. 

— management  of,  482. 

— painful,  510. 

remedies  for,  902,  905. 

thermal  springs  for,  925,  932. 

— scantiness  of,  509. 

— suppression  of,  508. 

— vicarious,  482. 

Mental  depression,  Biarritz  for,  794. 

— diseases,  electricity  in,  953. 

Mentha  arvensis,  913. 

— piperita,  594,  913. 

— Pulegium,  594,  893. 

— viridis,  594. 

Menthol,  913. 

Mentone,  health  resort,  790,  792. 

Meran,  for  whey-cure,  951. 

— grape-cure  at,  797. 

Mercurialism,  825. 

Mercurial  poisoning,  1023. 

— ptyalism,  825. 

Mercury  or  quicksilver,  823. 

— action,  preparations,  and  uses  of,  824. 

— in  syphilis,  425. 

— poisoning  by,  1016,  1020,  1023. 

— precautions  in  the  use  of,  825. 
Mergentheim,  bitter  water.s,  934. 

— mineral  springs,  929. 

Mesenteric  arteries,  228. 

— glands,  201. 

Mesentery,  131,  191. 

Mespilus  germanica,  375. 

Metacarpal  bones,  22. 

Metallic  impurities  in  water,  642. 

— poisoning,  1020. 

waters  for,  942,  944. 

Metatarsal  bones,  23. 

dislocation  of,  67. 

Metheglin,  590. 

Methylated  spirit,  664. 

Methylene,  bichloride  of,  909. 

Methylic  alcohol,  664. 

Metrorrhagia,  509. 

Mezereum,  action  on  skin,  888. 

— for  chronic  rheumatism,  829. 
Micrococcus,  the,  387,  393. 
Micro-organisms,  387,  393. 

Microphyte.s,  387. 

Microsporon  furfur,  327. 

Microzymes,  387. 

Middlings,  560. 


( Midges,  bites  of,  984. 

Migraim.  See  Megrim. 

Milia,  327. 

Miliaria,  328. 

Milk,  arresting  the  flow  of,  888,  900. 

— artificial  digestion  of,  847. 

— average  quantity,  552. 

— communication  of  disease  by,  552. 

— composition  of,  549. 

— crust,  318. 

— curdling  of,  550. 

— fat,  550. 

— fever,  516. 

— flavour  of,  551. 

— lime-water  in,  844. 

— of  sulphur,  826. 

— preservation  of,  boracic  acid  for,  911. 

— saline  constituents  of,  551. 

— salts,  551. 

— solids  in  one  pint  of,  550. 

— souring  of,  549. 

— specific  gravity  of,  550. 

— sugar,  537,  551. 

— teeth,  136,  4SI. 

Millet,  566. 

— composition  of,  558. 

Millet-beer,  567. 

Milt,  548. 

Mindererus’  spirit,  830. 

Mineral  baths,  921. 

— oil,  poisoning  by,  1029. 

— waters,  654,  920. 

action  of,  922. 

classification  of,  923. 

ingredients  of,  922. 

section  on,  920. 

— wells,  921. 

Miner’s  elbow,  78. 

Mint,  594. 

Miquel,  Dr.,  on  atmospheric  germs,  6C4. 
Miscarriage,  513. 

Mitchell,  Dr.  Weir,  on  massage,  773. 
Mitral  valve  of  heart,  220. 

Mixed  nerves,  95,  99. 

M'Kendrick,  Professor,  on  freezing  as  a 
food-preserving  agent,  634. 
M’Kinnell’s  ventilating  shaft,  697. 
Moccasin,  985. 

Mock-turtle,  549. 

Modiolus,  358. 

Moffat,  sulphur  waters,  943,  945. 
Moisture  of  air  as  it  affects  climate,  779. 
Molar  pregnancy,  515. 

Molars  (teeth),  136,  137,  451. 

Molasses,  588,  667. 

Moles,  322. 

Mollltles  ossium,  31. 

Molluscum  contagiosum,  328. 

Molybdate  of  soda,  for  rendering  cloth- 
ing non-inflammable,  729. 

Monaco,  health  resort,  792. 

Mondorf,  mineral  springs,  929. 

Monkey,  brain  of,  94*. 

Monkshood.  See  Aconite. 
Monobromated  camphor,  905. 
Monomania,  108. 

Montague,  Lady  Mary  Wortley,  405. 
Mont  Dore,  waters,  937,  938,  951. 
“Monthlies,”  481. 

Monthly  discharge.  See  M enstmtaiion. 
Montreux,  for  grape-cure,  952. 

— for  whey-cure,  951. 

Moon-blindness,  378. 

Moor-baths,  927,  935. 

Morbilli,  400,  plate  6. 

Morbus  coxae,  34. 

Morchella  esculenta,  583. 

Morel,  583. 

— composition  of,  582. 

Morin,  General,  on  grate  construction, 
700. 

Morning  sickness  in  pregnancy,  487. 
Morphia,  897. 
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Morphia  habit,  1026. 

— poisoning,  1016,  1025. 

— preparations  and  uses  of,  898. 

— stomach  sedative,  855. 
Morphinoniania,  1070. 

Morrell’s  arrangement  of  closet,  720. 
Mortality  of  children,  437. 

Morus  nigra,  577. 

Mosquito  bites,  remedies  for,  850. 

— stings,  983. 

Mother-lye,  931. 

“ Mother’s  friend,”  1025. 

Mother’s  mark,  247,  322. 

Motion  and  locomotion,  organs  of,  79. 

diseases  of  organs  of,  81. 

functions  of  organs  of,  79. 

Motor  areas  of  brain,  94*. 

— fibres,  95;  — nerves,  97*, 

Moule’s  system  of  closet,  720. 

Mount  Aboo,  health  resort,  804,  805. 

— Perry,  climate  of,  807. 

Mountain  climates  for  asthma,  784. 

for  chronic  bronchitis,  795. 

for  consumption,  783. 

for  nervous  depression,  795. 

for  weak  digestion,  795. 

— health  resorts,  784. 

— ranges,  temperature  affected  by,  777. 

— sickness,  680. 

Mouries,  Mege,  560. 

Mouth,  135. 

— care  of,  153. 

— inflammation  of,  149. 

chlorate  of  potash  for,  819. 

in  children,  460. 

— scalds  of,  1002. 

— symptoms  connected  with,  12. 

— wash,  carbolic  acid  for,  91 1,  1060. 
Movable  kidney,  300. 

Movements,  passive,  772. 

Mucous  membrane,  136. 

Mucous  tissue,  i6*,  17. 

Mud-baths,  927,  935,  950. 

in  nervous  excitement,  740. 

in  rheumatic  affections,  740. 

Mulberries,  577. 

Mulberry  wine,  677. 

Multipolar  cells,  85. 

Mumps,  153. 

Mure,  675. 

Murdoch’s  liquid  food,  628. 

Muriated  alkaline  waters,  923. 

— saline  waters,  923,  928,  929. 

— soda  waters,  940. 

Murree,  health  resort,  804. 

Musa  paradisiaca,  579. 

— sapientum,  579. 

Muscae  volitantes,  348. 

Muscarin,  poisoning  by,  iot6. 
Muscarine,  599. 

Muscatel  raisins,  576. 

Muscle,  chemical  constitution  of  volun- 
tary, 68. 

— di.seases  of,  76. 

— effects  of  exerci.se  on,  744. 

— fatigue  of,  744. 

— injuries  of,  79. 

— kinds  of,  67,  68. 

— microscopical  structure  of,  67. 

— properties  of  voluntary,  69. 

— plasma,  68;  — sen.se,  336. 

— structure  of  voluntary,  68. 

— voluntary,  67. 

Muscles,  biceps,  72. 

— digastric,  70. 

— extensors,  72. 

— flexors,  72. 

— functions  of,  67,  plate  2. 

— intercostal,  255. 

— masseter,  70. 

— oblique,  of  eye,  347. 

— of  abdomen,  73. 

— of  arm,  72. 


Muscles  of  back,  71. 

— of  chest,  71. 

— of  expression,  70. 

— of  eyeball,  70,  347. 

— of  fingers,  72,  73. 

— of  forearm,  72. 

— of  hand,  72,  73. 

— of  head,  face,  and  neck,  70. 

— of  leg  and  foot,  74. 

— of  mastication,  70. 

— of  respiration,  71. 

— of  shoulder,  71. 

— of  thigh,  73. 

— of  thigh  and  knee-joint,  74. 

— of  thumb,  72,  73. 

— of  toes,  75. 

— of  upper  extremity,  71. 

— pterygoid,  70. 

— triceps,  72. 

Muscle-sugar,  537. 

Muscovado  sugar,  588. 

Muscular  exercise  in  rheumatic  affec- 
tion, 772:  — fibre,  68. 

— pain  from  excessive  exercise,  748. 
Musculi  papillares,  222. 

Musculo-spiral  nerve,  99. 

Mush,  566. 

Mushrooms,  583. 

— composition  of,  582. 

— poisonous,  583,  plate  10. 

Musical  sounds,  354. 

Muskaw,  iron  waters,  949. 

Mussels,  548. 

Mussoorie,  health  resort,  804. 

Mustard,  a coi.diment,  593. 

— an  emetic,  850,  915. 

— bath,  740,  914. 

— foot-bath,  914. 

— oil,  914. 

— paper,  914. 

— poultice,  836,  914. 

— preparations  and  uses  of,  914,  915. 
Mycoderma  vini,  592. 

Mycrozymes,  387. 

Myelitis,  117. 

Myopia,  347,  377. 

Myosin,  132,  536. 

Myristica  fragrans,  595. 

Myroxylon  Pereirse,  880. 

— Toluifera,  881. 

Myrrh,  881. 

Myrrhis  odorata,  594. 

Myxoedema,  954*. 

N. 

Naevus,  247,  322. 

Nails,  the,  308. 

— affections  of  the,  329. 

— care  of  the,  330. 

— inflammation  of  the,  330. 

Nainee  Tal,  health  resort,  804 
Naja  tripudians,  985. 

Naje  haje,  985. 

Narcotic  drugs,  904. 

— poisoning,  1025. 

symptoms  of,  1016. 

— poisons,  list  of,  1014. 
Narcotico-irritant  poi.sons,  1016. 
Narcotine,  897. 

Narthex  assafoetida,  849. 

Nasal  bones,  19. 

fracture  of,  39. 

— cavities,  136. 

— douche,  1049. 

— duct,  339. 

Nasturtium  officinale,  573. 

Nauheim,  mineral  springs,  929. 

Nausea,  12. 

Navel,  bleeding  at  the,  458. 

Near  point  of  vi.sion,  346. 

Neave’s  infants’  food,  629. 

Neck,  stiff,  77. 


Neck,  wiry,  77. 

Necrosis,  26. 

Nectandra  Rodioei,  893. 

Nectarines,  576. 

Needham,  John  Tuberville,  385. 
Needle-bath,  741. 

Neiderlangenau,  iron  waters,  949. 
Nematode  worms,  167,  173. 

Nenndorf,  sulphur  waters,  943. 
Nepenthe,  897. 

Nephritis,  295. 

Neris,  thermal  springs,  906,  937. 
Nerve-cells,  85,  90,  94;  — centre,  85. 

— energy,  87;  — ■ fibres,  85,  91*. 

— filaments,  94;  — poisons,  1025. 

— stimulants,  895:  — tonics,  895. 
Nerves,  cranial  or  cerebral,  97*. 

— distribution  of,  99;  — efferent,  87. 

— motor,  86;  — secretory,  86. 

— spinal,  91,  92*;  — sympathetic,  98*. 

— vaso-motor,  86. 

Nervous  affections  in  pregnancy,  513. 
mineral  waters  for,  927,  942. 

— asthma,  stramonium  for,  885. 

climate  for,  795. 

— action,  86;  debility,  895. 

— depression,  895. 

mountain  climates  for,  795. 

— headache,  112. 

remedies  for,  896,  904,  905. 

— irritability,  climate  for,  794. 

— sleeplessness,  monobromated  camphor 
for,  905. 

Nervous  disease,  baths  in,  742. 

climate  for,  785. 

electricity  in,  953. 

mineral  waters  for,  927,  942. 

remedies  for,  826,  896. 

Nervous  diseases,  convulsive,  122. 

general,  ii8. 

Nervousness,  895. 

Nervous  system,  structure  and  functions, 

development  of,  93,  97.  [84,  93. 

diseases  and  injuries,  100. 

drugs  which  act  on,  894. 

influence  of  exercise  on,  746. 

injuries  and  tumours,  128. 

in  ant,  88;  crab,  88;  frog,  95;  pigeon, 

Nessler’s  test  for  water,  646,  647.  [95. 

Nestle's  infants’  food,  629. 

Nettle-rash,  plate  4. 

Neuenahr,  alkaline  waters,  937,  938. 
Neufchatel  cheese,  555. 

Neuhaus,  mineral  springs,  926,  929. 
Neuralgia,  127. 

— baths  in,  742,  925,  927,  944,  948. 

— mistaken  for  toothache,  152. 

— of  face,  remedies  for,  903,  905. 

— of  heart,  243. 

— of  stomach,  nitro-glycerine  for,  837. 

— periodic,  arsenic  for,  823. 

— remedies  for,  821,  834,  837,  872,  893, 
904,  905,  913,  915,  919. 

Neuralgias,  exercise  for,  771. 

Neuralgic  cones,  913. 

— headache,  112,  113. 

quinine  for,  821. 

— pains,  baths,  739.  Neurilemma,  85. 
Neuroglia,  90.  Neurosis,  1070. 

New  Brighton,  789. 

Newly-born  child,  affections  of,  457. 

food  of,  438. 

management  of,  438. 

treatment  of,  494. 

New  Zealand,  climate  of,  806. 

Nicotiana  Tabacum,  901. 

poisoning  by,  1031. 

Nicotianin,  901, 

Nicotine,  901. 

— action  on  heart,  qoi. 

on  sweating,  887. 

— poisoning  by,  1031.  ■ 

Night-blindness,  378. 
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Night-cap,  730. 

— dress,  linen  or  cotton,  729. 

— garments,  729. 

— sweats,  888. 

— terrors,  in  children,  464. 

Nightmare,  113,  117. 

Nightshade,  poisoning  by,  1031. 

— black  or  garden,  poisoning  by,  1031. 
Nipple,  crack  of,  439. 

Nitrate  of  mercury,  ointment  of,  824. 

— of  potash,  poisoning  by,  1019. 

— of  silver,  poisoning  by,  1020. 

Nitrates  and  nitrites  in  water,  640. 

Nitre,  poisoning  by,  1019. 

Nitric  acid,  841. 

poisoning  by,  1016,  1018. 

Nitrite  of  amyl,  anaesthetic,  837,  885. 
Nitrogen  an  essential  element  in  food- 
stuffs, 538. 

— in  air,  683. 

— in  human  body,  534. 

Nitrogenous  animal  foods,  543. 

— food-stuffs,  538,  542. 

— substances,  536. 

— vegetable  foods,  558. 

Nitro-glycerine,  action  and  preparations 

of,  837. 

Nitro-hydrochloric  acid,  841,  874. 
Nitrous  ether,  spirit  of,  8gi. 

— o.vide,  908. 

Noeud  vital,  257. 

Noises  in  the  ears,  382. 

Noli  me  tangere,  321. 

Non-inflammable  material,  729. 

— nitrogenous  food-stuffs,  536,  538,  542, 
556. 

— nitrogenous  vegetable  foods,  584. 

— union  of  bones,  36. 

— vascular  tissues,  232. 

Normal  or  regular  sight,  345. 

North  Berwick,  789. 

Nose,  diseases  and  injuries  of,  364. 

— of  children,  foreign  bodies  in,  465. 
Nostrils,  the,  337. 

— bleeding  from  the,  366. 

— foreign  bodies  in  the,  365. 

Noyau,  581,  668. 

— poisoning  by,  1027. 

Nucleolus  of  a cell,  15. 

Nucleus  of  a cell,  15. 

Nurse,  sick,  duties  of  a,  1042. 

qualifications  of  a,  1044. 

— wet,  440. 

Nursery  appliances,  plates  <?,  ig. 
Nursing,  sick,  chapter  on,  1042. 

Nutmeg,  preparations  of,  849. 

Nutmegs,  595. 

Nutrition,  proper,  2. 

— of  skin,  drugs  which  improve,  888. 
Nutritive  material  in  food-stuffs,  596, 

622. 

Nuts,  580 

Nux  vomica,  actions,  preparations,  and 
uses  of,  896. 

Nystagmus,  376. 

o. 

Oak  bark,  868. 

lotion,  918. 

— chips  in  the  clarification  of  water,  640. 
Oat  flour,  563. 

Oatmeal,  542. 

— composition  of  Scotch,  563 

— gruel,  1052. 

— water,  1052. 

Oats,  542,  563. 

— composition  of,  558. 

Obesity  treated  by  thyroid  gland,  954*. 
Obstinate  constipation,  croton-oil  for,  862. 
Obstruction,  intestinal,  in  children,  462. 

— of  bile-ducts,  197. 
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Obstruction  of  the  bowels,  164. 
Obturator,  22. 

Occipital  bone,  19. 

Occupation  and  habits,  influence  of,  on 
disease,  5. 

Ocean  currents,  influence  on  tempera- 
ture, 778. 

Ocymum  basilicum,  594. 

Odontoid,  19. 

Qtdema,  270,  435. 

Qinanthe  crocata,  poisoning  by,  1030. 
QSnanthic  ethers,  667. 

Qiirtel,  Professor,  on  fat  cure,  626. 
(Esophagus,  130,  138. 

— stricture  of,  157. 

Ofen  or  Buda,  bitter  waters,  934. 
Offspring,  growth  of  the,  484. 

Oil,  almond,  542. 

— cotton-seed,  591. 

— croton,  861. 

— cucumber-seed,  591. 

— Florence,  591. 

— Gallipoli,  S91. 

— Genoa,  591. 

— Lucca,  591. 

— of  wormwood,  668. 

— olive,  S42. 

— palm,  59 1. 

— Provence,  591. 

— sesame,  591. 

Oils,  vegetable,  590. 

Ointment,  citrin,  824. 

— mercurial,  824. 

— red  precipitate,  824. 

Ointments,  soothing,  919. 

— stimulating,  917. 

Old  Tom,  668. 

Olea  europsea,  590. 

Oleate  of  mercury  ointment,  824, 
Olecranon,  fracture  of,  44. 

— process,  22. 

Oleic  acid,  557. 

Olein,  537,  557. 

Oleo-margarine,  542,  557. 

Oleum  rusci,  882. 

Olfactory  nerves,  89,  97*- 
Olive-oil,  590. 

as  la.vative,  859. 

Onion,  573. 

— composition  of,  572. 

Onychia,  330. 

Ootacamund,  health  resort,  804. 

Ophelia  Chirata,  841. 

Ophiophagus  Elaps,  985. 

Ophthalmia,  368. 

•-  Egyptian,  369. 

— sympathetic,  376. 

Ophthalmoscope,  376. 

Opiates,  897. 

Opisthotonus,  126,  1028. 

Opium,  actions  and  uses  of,  898. 

— poisoning  by,  899,  1016,  1025. 

camphor  for,  850. 

— preparations  of,  897. 

— stomach  sedative,  855. 

Opodeldoc,  898,  917. 

Optic  commissure,  89. 

— nerves,  89,  97*,  341. 

— thalami,  89,  95  *. 

Opuntia  vulgaris,  578. 

Orange  root,  865. 

Oranges,  577. 

— composition  of,  574. 

Ora  serrata  of  eye,  341. 

Orbit  of  the  eyeball,  338. 

Orchis  mascula,  &c.,  586. 

Orezza,  iron  waters,  949,  950. 

Organic  compounds  in  human  body,  536. 

— impurities  in  water,  640. 

— or  structural  diseases,  3. 

Organization,  in  inflammation,  248. 
Origanum  marjorana,  594. 

— oil,  594. 


Origanum  vulgare,  594. 

Orotava,  784,  797. 

Oryza  sativa,  566. 

Os  calcis  or  heel-bone,  23. 

— coccyx,  22. 

— magnum,  22. 

— sacrum,  22. 

Ossicles,  auditory,  357. 

Ossification  of  bone,  18. 
Osteomalachia,  945,  1079. 
Osteomyelitis,  25. 

Ostitis,  25. 

Oswego  flour,  566. 

Otoliths,  358. 

Outlet  ventilators,  696. 

Ova,  480. 

Ovarian  pain,  507. 

Ovaries,  480. 

— diseases  of,  507. 

— dropsy  of,  507. 

— inflammation  of,  507. 
tumours  of,  507. 

Over-feeding,  162. 

Overgrowth  of  heart,  240,  242. 

— of  muscle,  76. 

Overpressure  in  education,  478. 
Overtones  or  harmonics,  263,  355. 
Ovum,  16. 

Oxalate  of  potash,  poisoning  by,  loig. 
Oxalic  acid,  poisoning  by,  1016,  1019. 
Oxalis  crenata,  572. 

— tuberosa,  572. 

Oxidation,  527. 

Oxygen  in  air,  682. 

— in  blood,  217. 

— in  human  body,  534. 

— in  water,  635. 

Oxygenated  water,  653. 
Oxy-haemoglobin,  216. 

Oxyuris  vermicularis,  174. 

Oysters,  548. 

Ozaena,  365.  Ozone,  683. 

P. 

Pacinian  corpuscles,  335. 

Paddy,  566. 

Pain,  drugs  which  relieve,  896,  902.. 

— opium  and  starch  enema  for,  874., 
Painter’s  colic,  1022. 

castor-oil  for,  857. 

Palate,  136. 

— bones,  ig. 

— soft,  336. 

Pale  ale,  678. 

— cinchona,  820. 

Palliative  treatment  of  disease,  14. 
Pallor,  233. 

Palmitic  acid,  557. 

Palmitin,  537. 

Palm-oil,  591. 

— wine  or  toddy,  581. 

Palpitation,  241,  242. 

— valerian  for,  850. 

Palsy,  1 18. 

• — creeping,  121. 

— facial,  98  *,  120. 

— lead,  122. 

— shaking,  121. 

— wasting,  121. 

Pan  closet,  717. 

Pancreas,  131,  142,  544. 

— diseases  of,  200. 

Pancreatic  emulsion,  847. 

— juice,  129,  T45. 

Pancreaticus  liquor,  847. 

Pancreatin,  846. 

— preparations  of,  847. 

Panicum,  566. 

Panticosa,  sulphur  waters,  943. 

— thermal  springs,  926. 

Papain,  848 
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Papain  in  diphtheria,  8i8. 

Papaverine,  897. 

Papaver  somniferum,  S97. 

Papillae,  circuinvillate,  336. 

— filiform,  336. 

— fungiform,  336. 

— of  the  tongue,  336. 

Pappoose-root,  893. 

Paraesthesia,  364. 

Paraffin  oil,  poisoning  by,  1029. 

Paraguay  tea,  659. 

Paraldehyd,  905. 

Paralysed  muscles,  massage  in  treat- 
ment of,  773. 

Paralysis,  118. 

— agitans,  121. 

— cross,  1 19. 

— electricity  in,  952. 

— (general)  of  insane,  109. 

— hypertrophic,  122. 

— infantile,  122. 

— local,  120. 

— mineral  waters  for,  925,  927,  931,  932, 
944- 

— remedies  for,  826,  889,  896. 
Paraplegia,  119. 

Parasites  in  meat,  599. 

Paregoric,  897. 

— elixir,  831. 

Pareira  brava,  891. 

— root,  preparations  of,  891. 

uses  of,  891. 

Paresis,  Ji8. 

Parietal  bones,  19. 

Parkes,  Dr,  669,  672,  750. 

Parmesan  cheese,  555. 

Parotid  gland,  137. 

Parotitis,  153. 

Parrish's  syrup  or  chemical  food,  817. 
Parsley,  573,  594. 

— breakstone,  892. 

— composition  of,  572. 

Parsnip,  571. 

— composition  of,  569. 
Parson-in-the-pulpit,  poisoning  by,  1029. 
Partridge,  545. 

Pasque-flower,  893. 

Passive  movements,  772. 

Passover  cakes,  563. 

Pasteur,  M.,  386,  389,  392. 

Pastinaca  sativa,  571. 

Pate'  de  foie  gras,  147. 

Pate'  de  guimauve,  885. 

Patella  or  knee-cap,  23. 

Patent  barley,  564. 

Pathetic  nerves,  89,  97*. 

Pathology,  54. 

Pau,  790. 

— for  lung  affections,  783,  784,  785,  794- 
Paullinia  sorbilis,  663. 

Pavy’s  experiments,  541. 

Peach,  composition  of,  574. 

Peaches,  575. 

Pea-meal,  composition  of  dried,  568. 
Pea-nut,  581. 

composition  of,  580. 

Pearl-barley,  564. 

Pears,  575.  ^ 

— composition  of,  574- 
Peas,  542. 

— composition  of,  567. 

Pease-meal,  568. 

Peat  baths,  927,  935. 

Pecan-nut,  581. 

Pectoralis  major  and  minor,  71. 
Pediculus,  324. 

Peduncles  of  the  brain,  89,  96*. 
Pelletierine,  sulphate  of,  872. 

— tannate  of,  872. 

Pelvic  bones,  72. 

Pelvis,  20,  22. 

Pemmican,  630. 

Pemphigus,  317. 


Penny,  what  a,  will  buy,  623. 
Pennyroyal,  to  excite  monthly  discharge, 
893- 

Pennyroyal  mint,  594. 

Penzance,  787. 

Pepper,  593. 

— black,  593. 

— Cayenne,  593. 

— cherry,  593. 

— goat,  593. 

— Guinea,  593. 

— Jamaica,  593. 

— long,  593. 

— white,  593. 

Pepperidge  or  peprage,  576. 

Peppermint,  594. 

— camphor,  913. 

— preparations  of,  849. 

Pepperworts,  593. 

Pepsin,  143,  537,  845. 

— powder,  144. 

— uses  of,  846. 

— wine,  144. 

Peptic  glands,  139. 

Pepticus  liquor,  846. 

Peptone,  meat,  628. 

Peptones,  143,  628. 

Peptonized  food,  628. 

Peptonizing  powders,  630,  848. 
Peptonoids,  Carnrick’s  beef,  629. 
Perception  of  colour,  352. 

— of  light,  342. 

— of  objects,  343. 

— of  sound,  360. 

Perchloride  of  mercury  solution,  912. 
Percussion,  266. 

Perfect  joints,  24. 

Pericardial  fluid,  219. 

Pericarditis,  238. 

Pericardium,  219. 

— inflammation  of  the,  238. 

Perilymph,  358. 

Perinseum,  1070. 

Periods,  the,  481. 

Periosteum,  17. 

— inflammation  of,  26. 

Periostitis,  25. 

Peristaltic,  183. 

Peritoneum,  130. 

Peritonitis,  190. 

— opium  for,  899. 

Perityphlitis,  163. 

Permanent  callus,  36. 

— set  of  teeth,  136. 

Permanganate  of  potash,  test  for  water, 
646,  647. 

Peronospora  infestans,  570. 

Perrin  on  alcohol,  668. 

Perry,  575,  677. 

Perspiration,  309. 

Perth,  W.  Australia,  climate  of,  808. 
Peruvian  Andes,  climate  of,  783. 

— bark,  820,  840. 

Perverted  appetite  in  pregnancy,  512. 
Pessary,  506,  51 1,  1051. 

Pest,  the,  420. 

Pestilence,  420. 

Petechiae,  237,  420,  427. 

Petersthal,  iron  waters,  949. 

Petit  Mai,  124. 

Petit’s  tourniquet,  980. 

Petrissage  in  massage,  772. 

Petroleum,  poisoning  by,  1029. 

— ointment,  919. 

Petro.selinum  sativum,  573. 

Pettenkofer,  688,  692,  726,  727. 

Peyer’s  glands,  166,  206. 

— - patches,  140. 

Pfaffers,  thermal  springs,  926,  927. 
Phalanges,  22. 

— of  foot,  23. 

— of  hand,  22. 

Pharynx,  130,  136,  138. 


Phaseolus  multiflorus,  568. 

— vulgaris,  568. 

Phenacetin,  904. 

Phenic  acid,  gio. 

Phenol,  910. 

Phenylic  alcohol,  910. 

Phlebitis,  246. 

Phlyctenae,  369. 

Phoenix  dactylifera,  578. 

Phosphate  of  ammonia,  729. 

— of  lime  in  human  body,  535. 

— - of  magnesium  in  human  body,  535. 

— of  potassium  in  human  body,  535. 

— of  soda  a purgative,  863. 

— of  soda  in  human  bodjq  535. 
Phosphates  in  urine,  300. 

Phosphenes  in  the  eye,  348. 

Phosphoric  acid,  841. 

Phosphorus,  actions  and  use  of,  826, 

— in  human  body,  534.- 

— poisoning  by,  1016,  1020. 

— preparation  of,  826. 

Photographic  camera,  the,  343. 

Phrenic  nerve,  99. 

Phrenology,  97  *. 

Phthiriasis,  324. 

Phthisis,  277. 

Phthisis.  See  Co7tsumption. 

Physiology,  15. 

Physostigma  venenosum,  90a. 
Physostigmin,  902. 

Phytolacca  decandra,  865. 

poieoplng  by,  1031. 

Phytolaccin,  865. 

Pia  mater,  90,  91. 

Pianist’s  cramp,  77. 

Piersena  excelsa,  841. 

Picrotoxine  poisoning,  1030. 

Pigeon,  nervous  system  of,  95,  96. 
Pigeon  breast,  30. 

Pigment  cells,  16. 

Piles,  193:  — in  pregnancy,  513. 

— mineral  waters  for,  944. 

— remedies  for, '835,  859,  912. 
Pilocarpine,  887. 

— antidote  to  belladonna,  888. 

— uses  of,  887. 

Pilocarpus  pinnatifolius,  887. 

Pimenta  or  allspice,  850. 

— preparations  of,  849. 

Pimento,  593. 

Pimpinella  anisum,  594,  849. 

Pimple  or  papule,  312. 

Pimples,  face,  bichloride  of  mercury  for, 
328. 

Pinching  in  massage,  772. 

Pineal  gland,  205. 

Pine  bath,  740. 

Pine-oil  inhalations,  883. 

Pinus  australis,  872. 

— palustris,  881. 

— sylvestris,  881. 

Piophila  casei,  555. 

Piper  angustifolia,  919. 

— longum,  593. 

— nigrum,  593. 

Pipsissewa,  892. 

Pique,  983. 

Pisa  ill  Tuscany,  climate  of,  785. 
Pisiform  bone,  22. 

Pistachio-nuts,  581. 

Pistacia  lentiscus,  582. 

— vera,  58  r. 

Pisum  arvense,  567. 

— maritimum,  567. 

— sativum,  567. 

Pitting  of  small-pox,  9. 

Pituitary  gland,  89,  205. 

Pityriasis,  319. 

— versicolor,  327. 

Pivot-joints,  24. 

Pix  Liquida,  881. 

Placenta  previa,  515. 
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Plague,  420. 

Plantain,  579. 

Plantar  fascia,  75. 

Plasma,  213. 

Plastering  wines,  676. 

Plaster  of  paris  bandages,  961. 

Plethora,  215,  235. 

Pleura,  253. 

Pleurisy,  266. 

— dry,  267. 

— remedies  for,  826,  834,  888,  899,  916. 
Pleuritis,  266. 

Pleuro-pneumonia,  275. 

Plexus  of  nerves,  99. 

Plombieres,  thermal  springs,  926,  927. 
Plowden’s  method  of  preserving  meat, 
631. 

Plummer  s pill,  824,  853. 

Plums,  composition  of,  574. 
Pneumogastric  nerve,  89,  98*,  226,  257. 
Pneumonia,  274. 

Pneumothorax,  269. 

Podagra,  432. 

Podophyllin,  the  resin,  864. 
Podophyllum,  864. 

— peltatum,  864. 

— poisoning  by,  1029. 

— uses  of,  864. 

Po-ho-yo,  913. 

Poison  ivy,  889. 

— nut,  895. 

— oak,  889. 

Poisoned  wounds,  980. 

treatment  of,  981. 

Poisoning  by  aconite,  1027. 

— by  alcohol,  1024. 

— by  ammonia,  1019. 

— by  animal  irritants,  1029. 

— by  arsenic,  822,  1021. 

— by  Arum  maculatum,  1029. 

— by  atropia,  1027. 

— by  belladonna,  1027. 

— by  Calabar  bean,  1028. 

— by  camphor,  1029. 

— by  Cannabis  Indica,  1028. 

— by  cantharides,  1029. 

— by  carbolic  acid,  91I. 

— by  caustic  alkalies,  1019. 

— by  chloral  hydrate,  1026. 

— by  chlorodyne,  1026. 

— by  Cocculus  Indicus,  1030. 

— by  colchicum,  1031. 

— by  corrosive  acids,  1018. 

— by  digitalis,  1030. 

— by  hemlock,  1030. 

— by  henbane,  1028. 

— by  hydrocyanic  acid,  1026. 

— by  hyoscyamus,  1028. 

— by  Indian  hemp,  1028. 

— by  iodine,  1020. 

— by  laburnum,  1031. 

— by  lead,  1022. 

— by  Lobelia  inflata,  1031. 

— by  lucifer  matches,  1020. 

— by  lunar  caustic,  1020. 

— by  meadow  saffron,  1031. 

— by  mercury,  1023. 

— by  metals,  1020. 

— by  morphia,  1025. 

— by  narcotics,  1025. 

— by  nicotine,  1031. 

— by  nightshade,  1031. 

— by  nitrate  of  potash,  1019. 

— by  nitrate  of  silver,  1020. 

— by  nitre,  1019. 

— by  nux  vomica,  1028. 

— by  opium,  1025. 

— by  oxalic  acid,  1019. 

— by  paraffin  oil,  1029. 

— by  phosphorus,  1020. 

— by  poke  berries,  1031. 

— by  potash,  1019. 

— by  privet  berries,  1031, 
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Poisoning  by  prussic  acid,  1026. 

— by  pulsatilla,  1031. 

— by  saltpetre,  1019. 

— by  silver,  1024. 

— by  soda,  1019. 

— by  stramonium,  1028. 

— by  strychnine,  1028. 

— by  tartar  emetic,  1020. 

— by  tartaric  acid,  1019. 

— by  tobacco,  1031. 

— by  turpentine,  1031. 

— by  vegetable  irritants,  1029. 

— by  verdigris,  1022. 

— by  Virginia  creeper,  1032. 

— by  woody  nightshade,  1031. 

— by  yew  berries  and  leaves,  1032. 

— by  zinc,  1024. 

— symptoms  of,  1015. 

— treatment  of,  1017. 

— what  to  do  in  cases  of,  1013. 
Poisonous  birds,  545. 

— clothing,  1032. 

— cosmetics,  1032.  , 

— dyes  in  clothing,  731. 

— fish,  548. 

— food,  1032. 

— hair-dyes,  1032. 

— plants,  plates  10-13. 

— wall-papers,  1032. 

Poisons,  classification  of,  1013. 

— corrosive  and  irritant,  1014. 

— narcotic,  1014. 

Poke  berries,  poisoning  by,  1031. 

— root,  865. 

Poland  spring,  946. 

Polenta,  566. 

Polentina,  566. 

Pollard,  560. 

Polli’s  experiment  on  foul  air,  686. 
Polygala  Senega,  880. 

Polyp,  nervous  system  of,  93. 
Polypus  in  ear,  381. 

— in  nose,  365. 

— in  womb,  303. 

Polyuria,  302. 

Pomegranate,  577. 

— root-bark,  872. 

preparations  of,  872. 

uses  of,  872. 

Pomelo,  577. 

Pompelo,  577. 

Pomum  Adami,  250. 

Pond’s  extract,  835. 

Pons  Varolii,  89,  96*. 

Poorandhur,  health  resort,  804. 
Pop-corn,  565. 

Popliteal  artery,  228. 

— nerves,  100. 

Poppy,  capsules,  897. 

— heads,  preparations  of,  897. 
Population,  density  of,  524. 

Pores  of  the  skin,  733. 

Pork,  composition  of,  543. 

— digestion  of,  6oi. 

— measly,  169. 

— tape-worm,  168. 

Porosity  of  clothing,  727. 

Porphyra  lacinlata,  584. 

— vulgaris,  584. 

Porridge,  564. 

— artificial  digestion  of,  847. 

Port  wine,  676. 

jelly,  1051. 

Portal  vein,  140,  141,  231. 
Port-Elizabeth,  health  resort,  800. 

— Natal,  health  resort,  800. 

arrow-root  starch  granules,  598. 

Portio  dura  of  seventh  nerve.  98*. 

— mollis  of  seventh  nerve,  98*. 
Posterior  synechia,  374. 

Potash,  action  and  uses  of,  818. 

— effects  of,  on  bowels,  &c.,  890. 

— effects  of,  on  kidneys,  890, 


[ Potash,  preparations  of,  818,  843,  863. 

— water,  653. 

Potassium,  bromide  of,  905. 

— in  human  body,  534. 

— iodide  of,  825,  876. 

Potato,  542,  570. 

— apple,  poisoning  by,  1031. 

— composition  of,  569. 

— disease,  570. 

— in  prevention  of  scurvy,  570. 

— spirit,  570,  664. 

— starch,  570. 

granules,  585,  598. 

Pot-bellied,  30. 

Pott’s  curvature,  27. 

— fracture  of  leg,  53. 

Pougues,  lime  waters,  946,  947. 
Poulard,  545. 

Poultices,  1050. 

Poultry,  composition  of,  542,  545. 
Poupart’s  ligament,  73. 

Poverty  of  blood.  See  Aneemia. 
Power,  lever  of,  80. 

Pox,  422. 

Prairie  turnip,  571. 

Preblau,  alkaline  waters,  937. 
Predisposing  causes  of  disease,  4. 
Pregnancy,  albuminuria  in,  513. 

— diseases  of,  51 1. 

— duration  of,  486. 

— management  of,  489. 

— signs  of,  487. 

Premature  children,  448. 

— labour,  513. 

Presbyopia,  378. 

Prescriptions,  1053-1062. 

Preservation  of  food,  630. 

Pressing  in  massage,  772. 

Pressure,  sense  of,  336. 

Pretoria,  health  resort,  800. 

Preventive  treatment  of  disease,  14. 
Prickly  heat,  780. 

tar  ointment  for,  918. 

— pear,  578. 

Prince’s  pine,  892. 

Privet  berries,  poisoning  by,  1031. 
Process,  acromion,  21. 

— articulating,  20. 

— coracoid,  21. 

— coronoid,  22. 

— malleoli,  23. 

— olecranon,  22. 

— spinous,  20. 

— transverse,  20;  — vermiform,  89. 
Processes,  ciliary,  of  eye,  340. 
Proglottis,  168. 

Prognosis,  13. 

Progressive  muscular  atrophy,  121. 
Prolapse  of  bowel,  194. 

— of  womb,  505. 

Pronation,  22. 

Pronators,  72. 

Proof  spirit,  666. 

Prophylactic  treatment  of  disease,  14. 
Prostration,  camphor  for,  860. 
Protagon,  537. 

Proteid  food-stuffs,  542. 

— substances  in  human  body,  536. 
Proteids,  132. 

— use  of,  in  body,  539. 

Protoplasm,  15,  85. 

Proud  flesh,  316,  968. 

alum  for,  868. 

Provisional  callus,  36. 

Proximate  principles  of  food,  538. 

of  human  body,  537. 

Primus  armeniaca,  576. 

— cerasus,  576. 

— doniestica,  576. 

Pruritus,  323,  497. 

— of  anus,  194. 

Prussic  acid,  854. 

in  almonds,  580. 
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Prussic  acid,  poisoning  by,  ioi6,  1026. 
Pseudo-hypertrophic  paralysis,  122. 
Psidium  pyriferum,  577. 

Psoas  abscess,  28. 

— muscle,  73- 
Psoriasis,  877. 

— Bath  waters  for,  925. 

— remedies  for,  823,  889,  918. 

— vulgaris,  319,  plate 
Pterocarpus  Marsupium,  868. 

Pterygoid  muscles,  70. 

Ptomaines,  599,  1014. 

Ptosis,  369. 

Ptyalin,  537. 

Ptyalism,  150. 

— mercurial,  825. 

Pubis,  symphysis,  22. 

Puerperal  convulsions,  nitro- glycerine 
for,  837. 

— fever,  236,  518,  393. 

Puff-adder,  985. 

Pulex  irritans,  325. 

— penetrans,  983. 

Piillna,  bitter  waters,  934,  936. 
Pulmonary  apoplexy,  276. 

— artery,  220,  223. 

— circulation,  230. 

— veins,  223. 

Pulp  cavity  of  tooth,  137. 

Pulsatilla,  893. 

— poisoning  by,  1031. 

Pulse,  the,  ii,  236. 

Pumiline  pine  in  baths,  740. 

Punctum  lachrymalium,  339. 

Punctured  wounds,  965. 

Pungent  condiments,  591. 

Punica  granatum,  577. 

preparations  of,  872. 

Punta  Rassa  for  consumption,  803. 

Pupil  of  eye,  340. 

artificial,  372. 

atropia  to  dilate,  900. 

Purgatives,  855. 

— prescriptions  for,  1055. 

— drastic,  861. 

— saline,  862. 

— simple,  859. 

— strong,  860. 

— use  of,  865. 

— which  increase  the  flow  of  bile,  863. 
Purkinje’s  figures,  348. 

Purpura,  237. 

— hsemorrhagica,  322. 

Purton,  bitter  waters,  934. 

Pus,  968. 

Pustule,  313. 

Pustules  in  the  eye,  369. 

Puzzle-monkey,  582. 

Pyaemia,  236. 

Pyelitis,  298. 

Pyloric  valve,  139. 

Pylorus,  130. 

Pyramidal  nerve-cells,  85. 

— tracts  in  brain,  94*. 

Pyramids  of  Malpighi,  2S9. 

— of  brain,  decussation  of,  94  *■- 
Pyridine,  901. 

Pyrmont  springs,  929,  949,  950. 
Pyroligneous  acid,  592. 

Pyrosis,  181. 

Pyrus  communis,  575. 

— Cydonia.  575. 

— Malus,  575. 

Pystjan,  sulphur  waters,  943. 

Pythons,  985. 

Q- 

Quaker-buttons,  895. 

Quartan  ague,  428. 

— fever,  428. 

Quass,  565. 

n 


Quassia,  use  of,  841. 

— wood,  841. 

Queen’s  chair,  996. 

— herb,  901. 

Queenstown,  health  resort,  785,  789. 

— for  digestive  derangements,  785. 
Quercus  infectoria,  867. 

Quickening,  period  of,  488. 
Quicksilver,  823. 

Quince,  575. 

Quinine,  action  and  uses  of,  820,  821. 

— in  ague,  428. 

— in  jungle  fever,  429. 

— in  puerperal  fever,  236. 

— preparations  of,  821. 

— tonic,  415. 

— wine,  821. 

Quinoa,  567. 

Quinsy,  155,  393. 

— aconite  for,  834. 

Quito,  health  resort,  802. 

Quotidian  ague,  428. 


R. 


Rabies,  421. 

Racemose,  137. 

Radial  artery,  227. 

— vein,  229. 

Radiation  of  heat,  699 
Radish,  572. 

— composition  of,  569. 

Radius  (bone  of  arm),  22. 

— dislocation  of,  60. 

— fracture  of,  45. 

Ragatz,  thermal  springs,  926,  927. 
Rain-bath,  740. 

Rainfall  and  climate,  780. 

— at  Gibraltar,  780. 

— at  Madras,  780. 

— in  France,  780. 

— in  Great  Britain,  780. 

— in  Ireland,  780. 

— in  Norway,  780. 

— in  Portugal,  780. 

— in  Spain,  780. 

— on  Khasia  hills,  780. 

Rain-water,  639,  643. 

Ramsgate,  788. 

Range  of  temperature,  779. 

Ranula,  150. 

Raphanus  sativus,  572. 

Rapidity,  lever  of,  81. 

Rarefaction  of  sound,  353. 

Raspail’s  sedative  solution  for  headache, 
830. 

Raspberries,  576. 

Ratafia  cakes,  581. 

Rattlesnake,  985. 

Receptaculum  chyli,  202. 

Recoaro,  iron  waters,  949. 

Rectified  spirits,  666. 

Recto-vaginal  fistula,  500. 

Rectum,  130. 

— abscesses,  194. 

— bleeding  from,  193. 

— diseases  of,  192. 

— foreign  bodies  in,  194. 

— tumours  of,  195. 

— ulcer  of,  193. 

— wounds,  bruises  of,  195. 

Rectus  muscle,  73. 

Red  and  yellow  precipitate,  917. 

— cabbage,  572. 

— cinchona,  820. 

— corpuscles  of  blood,  216. 

— Cross  Societies,  1034. 

— gum,  preparations  of,  868. 

— gum  rash,  320,  plate S- 

— oxide  of  mercury,  ointment  of,  824. 

— precipitate  ointment,  824. 

— precipitate  for  eyelids,  824. 


Red  wash,  917. 

— whortleberry,  576. 

Redcar,  Yorkshire,  788. 

Redi,  Frangois,  385. 

Reduced  iron,  817. 

Reduction  of  fracture,  37. 

Reef-knot,  964. 

Reflex  action,  86,  95,  98. 

complicated,  87. 

Regurgitation  in  heart,  240. 

Rehburg,  for  whey  cure,  951. 

Rehnie  Oeynhausen,  mineral  baths,  929. 
Reichenhall,  for  whey  cure,  951. 

~ mineral  springs,. 929. 

Reindeer-moss,  584. 

Reinerz,  for  whey  cure,  951. 

— iron  waters,  949. 

Relapsing  fever,  419. 

Relative  humidity  of  air,  779. 

Relaxed  condition  of  skin,  mountain 

climate  for,  795. 

— throat,  remedies  for,  868. 

Remedies  for  external  application,  960. 
Remittent  fever,  429. 

bilious,  419. 

Renal  arteries,  228. 

— calculus,  298. 

Rennet,  144,  550,  554. 

Residual  air,  256. 

Resinous  ointment,  918. 

Resolution,  in  inflammation,  248. 
Resorcin,  911. 

Respiration,  254. 

— artificial,  261. 

— muscles  of,  71. 

Respirations,  number  of,  ii. 

Respiratory  system,  structure  and  func- 
tions of,  249. 

diseases  and  injuries  of,  265. 

Rete  mucosum,  307. 

Retention  of  urine,  306. 

and  stools  in  infants,  459. 

tobacco  for,  901. 

Retiform  tissue,  i6*. 

Retina  of  eye,  341. 

— diseases  of,  375. 

— separation  of,  375. 

Retroflexion  of  womb,  505. 

Retroversion  of  womb,  505. 
Re-vaccination,  410. 

Revalenta  Arabica,  569. 

Rhamnus  catharticus,  858. 

— Frangula,  858. 

— Purshiana,  858. 

Rhatany,  preparations  of,  868. 

— uses  of,  868. 

Rheinfelden  for  grape-cure,  952. 
Rheumatic  .arthritis,  33. 

— fever,  429. 

— gout,  33. 

— joints,  hartshorn  for,  843. 
Rheumatism,  575. 

— acute,  429. 

blisters  for,  916. 

— baths  for,  789. 

— chronic,  serpentary  in,  841. 

Cauterets  waters  for,  925,  926,  927, 

930,  931,  932,  944. 

— diet  for,  626. 

— electricity  in,  953. 

— gonorrhoeal,  988. 

— mineral  waters  for,  937,  938,  939,  942, 
944.  945- 

— remedies  for,  819,  821,  822,  834,  835, 
865,  889,  890.  892,  893,  905. 

Rheum  officinale,  573. 

— rhaponticum,  573. 

Rhubarb,  used  as  fruit,  573. 

— as  medicine,  859. 

— composition  of,  572. 

— preparations  and  uses  of,  859. 

Rhus  aromatica,  889. 

— glabra,  889. 
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Rhus  Toxicodendron,  889. 

Rhythm  of  the  heart,  224. 

— of  respiration,  254. 

Ribes  Grossularia,  576. 

— nigrum,  576. 

— rubrum,  576. 

Ribs,  the,  21. 

— fractures  of,  47. 

— temporary  treatment  of  fracture  of, 
995- 

— true  and  false,  21. 

Rice,  542,  566. 

— arrowroot,  586. 

— artificial  digestion  of,  847. 

— composition  of,  558. 

— starch  grain,  598. 

Richards,  Mrs.,  on  education,  477. 
Ricinus  communis,  856. 

Rickets,  30. 

— lime-waters  in,  945. 

Ridge’s  infant’s  food,  629. 

Riding  exercise,  755. 

Rifle  stretcher,  996. 

Rigidity  of  joints,  81. 

Rigor  mortis,  68. 

Ringworm,  326,  plate  4. 

— remedies  for,  326,  865,  911,  912,  918. 
Rippoldsau,  iron  waters,  949. 
River-bathing,  739. 

— water,  645. 

Rivers  Pollution  Commissioners,  645. 
Riviera,  Western,  health  resorts  of,  790. 
Roasting,  608. 

Rochelle  salts,  8ig,  863. 

Rock-maple,  American,  588. 

— oil,  poisoning  by,  1029. 

— serpent,  985. 

— tnpe,  584. 

Rocky  Mountain  health  resorts,  802. 
Rods  of  eye,  341. 

Roe,  548;  — of  sturgeon,  548. 

Rohitsch,  bitter  waters,  934. 

Roisdorf,  alkaline  waters,  940. 

Rolando,  fissure  of,  94*. 

Rolling  eyeballs,  376. 

Rome  as  health  resort,  783. 

Romerbad,  thermal  springs,  926. 

Roots  as  food,  569. 

Roquefort  cheese,  555. 

Rose,  the  (erysipelas),  314. 

Roseola,  314. 

Rose-rash,  314. 

Rotation,  25. 

Rotator  muscles  of  arm,  74. 

Rotheln,  402. 

Rothesay,  health  resort,  789. 

Rottlera  tinctoria,  872. 

Rough  rice,  566. 

Round  ligament,  24. 

— window  of  ear,  356. 

— worm,  167,  173. 

— worms,  remedies  for,  871. 

Rowing,  Maclaren  on,  755. 

— exercise,  755. 

Royat,  alkaline  waters,  940,  941. 
Roynau,  for  whey  cure,  951. 

Rubbing  in  massage,  772. 

Rubefacients,  914. 

Rubella,  402. 

Rubeola,  400,  plate  6. 

Rubinat,  bitter  waters,  934. 

Rubus  emsius,  576. 

— fruticosus,  576. 

— idffius,  576. 

Rue,  893. 

Rum,  667. 

Rumford,  Count,  on  waste  of  fuel,  700. 
Running,  81. 

— ear,  381,  382,  465. 

— exercise,  754. 

— scab,  318,  plate  4. 

Rupture,  79,  191. 

— in  children,  463. 

n 


Rupture  of  blood-vessel  from  excessive 
exercise,  749. 

— of  heart,  242. 

— of  muscle,  79. 

Russell’s  viper,  985. 

Russian  baths,  738. 

Rust,  prevention  of,  711. 

Rutin,  557. 

Rye,  542.  565- 

— bread,  565. 

— composition  of,  558. 

s. 

Sabadilla,  poisoning  by,  1030. 
Saccharoses,  587. 

Saccharum  officinarum,  587. 

Saccule,  358. 

Sacral  nerves,  91,  92,  99. 

— plexus,  99. 

Sacrum,  20,  88. 

Saddington’s  method  of  preserving  meat, 
631- 

Sage,  594. 

Sago,  542,  585. 

— artificial  digestion  of,  847. 

Sagus  laevis,  585. 

Rumphii,  585. 

Saidschutz,  bitter  waters,  934. 

Salcombe,  health  resort,  787. 

Salep  or  Salop,  586. 

Salicine,  821. 

— action,  preparations,  and  use  of,  821. 
Salicylic  acid,  actions  and  uses  of,  821. 
Saline  purgatives,  862. 

— waters,  muriated,  923,  928. 

simple,  923. 

Salines,  use  of,  539. 

Saliva,  129,  137,  143. 

Salivary  calculus,  153. 

— glands,  129,  137. 

inflammation  of,  153. 

Salivation,  150. 

— mercurial,  825. 

Salmon,  composition  of,  547. 

Salsify,  572. 

Salt  and  water  an  emetic,  851. 

Saltburn,  health  resort,  788. 

Saltpetre,  poisoning  by,  1019. 

— paper  for  asthma,  274. 

Salts,  inorganic,  in  human  body,  535. 

— of  sorrel,  poisoning  by,  1019. 

Salvia  officinalis,  594. 

— pratensis,  594. 

— Verbenaca,  594. 

Sal  volatile,  830. 

Salzbrunn,  alkaline  waters,  937,  938. 

— for  whey-cure,  951. 

Sambucus  nigra,  577. 

Samp,  566. 

Sand  in  the  eye,  castor  oil  for,  857. 
Sandgate,  health  resort,  788. 

San  Diego,  health  resort,  800. 

— Jose,  health  resort,  801. 

— Remo,  790,  792. 

temperature  of,  777. 

Sandy  deserts,  surface  temperature  of, 
775- 

Sanitary  maxims,  721. 

Sanitas,  a disinfectant,  913. 

Santa  Catarina,  iron  waters,  949. 

— Cruz,  health  resort,  784,  797. 

— F6  de  Bogota,  802. 

Santonica,  873. 

Santonin,  873. 

Saphenous  veins,  229. 

Saponin,  880. 

Saracen  wheat,  567. 

Saratoga,  Empire  Spring,  929,  932. 
Sarcinae,  162. 

Sarcolemma,  68. 

Sarcous  elements,  68. 


Sarothamnus  scoparius,  891. 
Sarsaparilla,  action  and  use  of,  828. 

— action  on  skin,  888, 

— preparations  of,  828. 

Sartorius  muscle.  74. 

Sassafras  888. 

— officinalis,  889. 

Saturation  of  air,  779. 

Saturcia  hortensis,  594. 

Saiitcrne,  674. 

Savin  tops,  893. 

Savory,  594. 

— and  Moore’s  fluid  beef,  628. 

infant’s  food,  629. 

Savoy,  composition  of,  572. 

Sayre,  Prof.,  of  New  York,  28. 

Scabies,  323, j. 

Scald-head,  318,  464. 

Scalds,  effects  of,  997. 

— in  children,  465. 

— of  mouth,  throat,  and  gullet,  1002. 

— treatment  of,  999. 

Scales  of  skin,  313. 

Scalp,  ring-worm  of  the,  326. 

— wounds,  972. 

Scaly  skin  diseases,  cod-liver  oil  for,  877. 
Scammony,  861. 

— uses  of,  861. 

Scaphoid  bone,  22,  23. 

Scapula,  or  shoulder-blade,  21. 

Scar  or  cicatrix,  313. 

Scarborough,  health  resort,  785,  788. 

— wells,  934,  936. 

Scarlet  fever,  399,  plate  6. 

— runner,  568. 

Schandau,  iron  waters,  949. 

Schinznach,  sulphur  waters,  943. 
Schlangenbad  thermal  springs,  926,  951. 
Schleiden,  cell  theory  of,  t6. 
Schmalkalden,  mineral  springs,  929. 
Schneiderian  membrane,  338. 
Schoolboi's,  diet  for,  618. 

‘ ‘ Schott  Treatment”of  heart  disease,  934*. 
Schroeder  and  Dusch,  386. 

Schwalbach,  iron  waters,  949,  950. 
Schwann,  cell  theory  of,  16. 

— white  substance  of,  85. 

Sciatic  nerve,  99. 

Sciatica,  128. 

— vapour  baths  for,  739. 

— remedies  for,  872,  913,  915,  942,  945. 

— thermal  springs  for,  925. 

Scilly  Isles,  787. 

Scirrhus,  434. 

Sclerosis,  118. 

Sclerostoma  duodenale,  175. 

Sclerotic  coat  of  eye,  339. 

Scolex,  168. 

Scoparin,  891. 

Scorbutus,  237. 

Scorpion  sting,  984. 

Scott’s  dressing,  917,  918. 

Scrofula,  431. 

— climate  for,  785. 

— mineral  waters  for,  928,  930,  931,  932, 
938,  945- 

— remedies  for,  876,  889. 

— sea-baths  for,  739. 

Scrofulous  affections,  cod-liver  oil  for,  877. 

— cachexia,  4. 

Scultetus  bandage,  959. 

Scurvy,  237. 

— potash  for,  819. 

Sea  bathing,  739. 

for  children,  739. 

— baths,  artificial,  739. 

— cabbage,  572. 

— girdle,  584. 

— kale,  573.  _ 

— — composition  of,  572. 

— sickness,  remedies  for,  837,  905,  go6. 

— voyages  in  disease,  783. 

— water,  646. 
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Seat,  four-handed,  996. 

— three-handed,  996. 

— two-handed,  996. 

— worm,  174. 

Sea-weed,  584. 

Sebaceous  glands,  308. 

excessive  secretion  of,  327. 

Seborrhoea,  327. 

Secale  cereale,  565. 

— cornutuni,  565. 

Second  arm  exercise,  762. 

— body  exercise,  764. 

— leg  exercise,  766. 

Second  intention,  healing  by,  968. 
Secondaries,  in  syphilis,  424. 

Seconds  flour,  560. 

Sedative  mixtures,  recipes  for,  1059. 
Sedatives,  897. 

— for  heart,  833. 

— use  of,  855. 

Sedentary  habits,  5. 

Sedlitz,  bitter  waters,  934. 

Seeds  or  sowans,  564. 

Seidlitz  powder,  863. 

Selmi  of  Bologna,  599. 

Sellers,  alkaline  waters,  940,  941. 
Semicircular  canals,  357. 

Semilunar  bone,  22. 

— valves,  221. 

Semimembranosus  muscle,  74. 
Semitendinosus  muscle,  74. 

Semolina,  559,  563. 

Senega,  880. 

— action  on  skin,  888. 

— preparations  of,  880. 

— uses  of,  880. 

Senegin,  880. 

Senna,  a laxative,  857. 

Sensation,  conditions  of,  332. 
Sensations,  common  or  general,  333. 

— special,  333. 

Sense,  muscle,  336. 

— of  contact,  335. 

— of  flavour,  337. 

— of  hearing,  360. 

— of  pressure,  336. 

— of  sight,  342. 

— of  smell,  338. 

— of  taste,  337. 

— of  temperature,  336. 

— of  touch,  335. 

Senses  and  sense  organs,  the,  332. 
Sensibility,  drugs  which  lessen,  896. 
Sensitive  red  patches  on  genitals,  497. 
Sensory  nerves  and  fibres,  95. 
Septicaemia,  236. 

Sequestrum,  26. 

Serpentary,  841. 

— action  on  skin,  888. 

— preparations  of,  841. 

Serratus  magnus,  71. 

Sertiimer,  discoverer  of  morphia,  897. 
Serum,  68,  216,  217. 

— albumin,  536. 

Sesamum  orientale,  591. 

Setting  of  bone,  38. 

Seven-day  fever,  419. 

Seventh  pair  of  nerves,  98*. 

Sewage  gas,  dangers  of,  706. 

Sewers,  704,  71  x. 

Sex,  4. 

Sexual  excess,  effect  on  nerves,  87. 

— impotence,  nux  vomica  for,  896. 
Shaddock,  577. 

Shade  heat,  778. 

Shallot,  595 

Shawl  cap,  960,  plate  IS- 
Shea,  591. 

Sheathing  callus,  36. 

Sheath.s,  synovial,  75. 

Sheeps’  kidneys,  544. 

— milk,  549. 

Sheet  bath,  735. 

n 


Shelfanger,  iron  waters,  949. 

Shell-fish,  542,  547. 

composition  of,  548. 

Sherry,  676. 

Shifting  joints,  24. 

Shilfcorn,  327. 

Shin  bone,  dislocation  of,  65. 

Shingle.s,  317,  plates. 

Shock,  990. 

Short-sight,  347,  377. 

Shoulder,  bandage  for,  957. 

— blade  or  scapula,  21. 

dislocation  of,  57. 

fracture  of,  41. 

— muscles  of,  71. 

— triangular  bandage  for,  962,  plate  IS- 
Sicily  for  scrofula,  785. 

Sick-bed,  the,  1046. 

Sick  children’s  hospital,  Glasgow,  dietary 
of,  6x8. 

Sick  headache,  remedies  for,  837,  840, 
893,  902. 

Sick-nurse,  duties  of  a,  1042. 

qualifications  of  a,  1044. 

— nursing,  chapter  on,  1042. 

— person,  the,  1047. 

— room,  the,  1045. 

appliances  for  the,  plate  ig. 

Sickness,  black,  426. 

— morning,  in  pregnancy,  487, 

Siddhi,  902. 

Sidgwick,  Mrs.  Henry,  on  education, 
476. 

Sidmouth,  health  resort,  787. 

Sighing,  26x. 

Sight,  the,  338,  342. 

— defective,  from  age,  378. 

— nerve  of,  97*. 

— normal  or  regular,  345. 

— short  and  long,  347. 

Sigmoid  flexure,  130. 

Silicon  in  human  body,  534. 

Silk  as  a conductor  of  heat,  724 

— porosity  of,  727. 

Silkworm  disease,  391. 

Silver,  mitigated  nitrate  of,  870. 

— nitrate  of,  870. 

— poisoning  b}^  10x6,  1020. 

— salts,  870. 

Simla,  health  resort,  804. 

Sinapis,  9x4. 

— alba,  573. 

— nigra,  593. 

Sinks  in  houses,  7x8. 

Sinus,  26X ; sinuses  of  the  brain,  90. 
Siren,  the,  354. 

Sitz  bath,  741. 

Skate,  547. 

Skeleton,  the  human,  19,  plate  /. 

Skim  milk,  composition  of,  552. 

Skin,  X36. 

— absorption  by,  310. 

— care  of  the,  330. 

— diseases  of  the,  313,  plates  4,  S- 
baths  in,  740,  74  x. 

electricity  in,  953. 

mineral  water  for,  925,  930, 931,  942, 

944. 

of  eyelids,  367. 

remedies  for,  823,  88x,  882,  888, 

889,  9x3. 

— drugs  which  act  upon  the,  841,  886. 

— effects  of  exercise  on  the,  746. 

— eruptions  of  the,  31  x. 

— functions  of  the,  308. 

— glands  of  the,  affections  of,  327. 

— grafting,  1000. 

— in  diagnosis,  13. 

— injuries  to  the,  329. 

— of  teeth,  137. 

— pores  of  the,  733. 

— remedies  which  redden  and  blister  the, 
914- 


Skin,  sensibility  of  the,  364. 

— structure  of  the,  306. 

— ulcers  of  the,  315. 

Skull,  fractures  of,  39. 

Sleep,  1x4. 

— drugs  which  procure,  902,  904. 

— of  infants,  445. 

Sleeplessness,  1x3,  116. 

— baths  in,  742. 

— remedies  for,  826,  833,  905,  906. 
Slings,  962. 

Sloke,  584. 

Sloughs,  970. 

Smallage,  573. 

Small  intestine,  139. 

— intestines,  absorption  by,  145. 

digestion  in,  144. 

Small-pox,  402. 

— as  altered  by  vaccination,  405,  pi.  7. 

— black,  404. 

— confluent,  404,  plate  7. 

— deaths  from,  408. 

— distinct,  403. 

— inoculated,  405. 

— modified,  405,  plate  7. 

Smell,  affections  of  the  sense  of,  366. 

— nerves  of,  89,  97*  338. 

— organ  of,  337. 

— sense  of,  338. 

Smelling  salts,  843. 

Smith,  Dr.  Angus,  on  air,  687. 

process  for  rust  prevention,  711. 

— Dr.  Edward,  on  alcohol,  668. 

Smoke,  medicated,  for  chest  affections, 

886. 

Smoker’s  heart,  902. 

Snake  bites,  985. 

ammonia  for,  843. 

treatment  of,  986. 

Sneezing,  261,  366. 

Snipe,  545. 

Snow-blindness,  378. 

— water,  644. 

Snuffles,  459. 

Soap  a test  for  bal'd  water,  639. 

Soap  pill,  898. 

— worts,  663. 

Soaps,  733. 

Sobbing,  261. 

Socks,  731. 

Socotrine  aloes,  859. 

Soda,  bicarbonate  of,  a diuretic,  890. 

— permanganate  of,  9x2. 

— poisoning  by,  1019. 

— preparations  of,  8x9,  843. 

— sulphate  of,  863. 

— sulpho-carbolate  of,  911. 

— uses  of,  in  disease,  8x9. 

— water,  653. 

— waters  with  common  salt,  940. 

iron  in,  948. 

muriated,  940. 

simple,  936,  937. 

Soda  and  potash,  tartr.ate  of,  863. 

Soden,  near  Aschaffenberg,  mineral 
springs,  929. 

— (Taunus),  mineral  springs,  929,  932. 

— for  whey-cure,  95X. 

Sodium,  bromide  of,  905. 

— in  human  body,  534. 

Soemmering’s  yellow  spot,  341. 

Soft  cancer,  434. 

— chancre,  987. 

— palate,  336. 

Softening  of  bone,  31. 

— of  hard  waters,  733. 

Soia  hispida,  569. 

Soil  pipes,  defects  in,  713. 

Solanum  dulcamara,  889,  plate  12. 

poisoning  by,  1031. 

— nigrum,  poisoning  by,  1031. 

— tuberosum,  570. 

poisoning  by,  1031. 
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Sole,  composition  of  the  fish,  547. 

Soleus  muscle,  74. 

Somers  Islands,  health  resorts,  803. 
Somnambulism,  113,  116. 

Sool-baths,  928. 

— waters,  928. 

Soothing  liniments,  919. 

— lotions,  919. 

— medicines,  evils  of,  447. 

— mixtures,  presaiptions  for,  1059. 

— ointments,  919. 

Soporifics,  904. 

Sordes,  519. 

Sore  throat,  155. 

Sorgho-grass,  567. 

Sorghum  vulgare,  567. 

Soulzmatt,  alkaline  waters,  937. 

Sound,  nature  of,  352. 

— perception  of,  360. 

Sounds,  musical,  354. 

— of  foetal  heart,  489. 

— of  heart,  224. 

South  African  health  resorts,  800. 
Southport,  health  resort,  789. 

So  wans,  564. 

Spa,  iron  waters,  949,  950. 

— routine  of  life  at,  923. 

Spallanzani,  Abbe,  385. 

Spanish  flies,  916. 

— liquorice,  886. 

poisoning  by,  917,  1016,  1029. 

preparations  of,  916. 

Sparrow-grass,  573. 

Spartein,  891. 

Spasm,  drugs  which  relieve,  896. 

— muscular,  76. 

— of  air-passages,  remedies  for,  884. 

— of  larynx,  272.  • 

— of  stomach,  849. 

Spasmodic  asthma,  lobelia  in,  885. 

nitro-glycerine  for,  837. 

Spearmint,  594. 

— preparations  of,  849. 

Specific  gravity  of  the  blood,  216. 

— -—of  urine,  300. 

— treatment  of  di.sease,  14. 

Spectacled  snake,  985. 

Speech,  264. 

— affections  of,  286. 

— loss  of,  94. 

Spencer,  Herbert,  on  exercise,  752,  753. 
Spermatozoa,  484. 

Sphenoid  bone,  19. 

Sphincter  of  the  anus,  130. 

— of  the  bladder,  294. 

Spica  bandage  of  groin,  958. 

of  shoulder,  957. 

Spider’s  bite,  984. 

Spigelia,  873. 

Spina  bifida,  457. 

Spinach,  573. 

Spinacia  oleracea,  573. 

Spinal  accessory  nerve,  89,  98*. 

— canal,  20.  [96,  92*. 

— cord,  structure  and  functions,  91,  92, 

and  brain,  connections  between, 93*. 

diseases  of,  117. 

— curvature,  27. 

exercises  for,  771. 

— ganglia,  g6. 

— irritation,  118;  — marrow,  91. 

— nerves,  91,  92*. 

Spindle-tree  or  burning  bush,  864. 

Spine,  disease  of,  27. 

— dislocation  of,  56. 

— fractures  of,  46. 

Spinous  process,  20. 

Spiral  bandage,  956. 

— thread-worm,  175. 

Spirillum,  the,  388,  393. 

Spirit  of  wine,  664. 

Spirometers,  256. 

Spit,  in  diagnosis,  12. 
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Spitting  of  blood,  282. 

Splanchnic  nerves,  99. 

Spleen,  131,  204,  205. 

— corpuscles,  204. 

— diseases  of,  210. 

mineral  waters  for,  930,  933,  935. 

— enlargement  of,  210. 

— pulp,  204. 

Splenic  artery,  204. 

— fever,  391. 

— vein,  204. 

Splitting  of  the  condyles,  43. 

Sponge,  in  baking,  561. 

— bath,  734. 

Spongy  gums,  alum  for,  869. 

Sporadic  diseases,  4,  395. 

Spore  formation,  387. 

Spotted  fever,  426. 

Sprain,  79. 

Sprains,  in  children,  465. 

— camphor  for,  850. 

Spray-bath,  740. 

— ascending,  740. 

Sprays,  882. 

— astringent,  883. 

— to  the  throat,  919. 

Springs,  chalybeate,  947. 

— thermal,  924. 

Spring  water,  644. 

Sprudel,  933. 

Sprue,  149. 

Spurred  rye,  510. 

Spurzheim  on  phrenological  theory,  97*. 
Squamous  epithelium,  15*. 

Squash,  574. 

Squaw-root,  893. 

Squeezing,  in  massage,  772. 

Squill,  actions  and  uses  of,  833. 

— preparations  of,  833. 

Squinting,  12,  347,  376. 

Squirrels  as  food,  546. 

Squirting  cucumber,  861. 

Stability,  lever  of,  80. 

Stachelberg,  sulphur  waters,  943. 

Stain  on  skin,  313. 

Stammering,  288. 

“ Stand  at  ease”  position,  761. 

Standing,  81. 

St.  Andrew’s  Ambulance  Association, 
1034. 

St.  Andrews,  health  resort,  789. 

St.  Anthony’s  fire,  314. 

Stapedius  muscle,  357. 

Stapes  or  stirrups,  357. 

Staphyloma,  372. 

Starch,  584. 

— animal,  147,  537. 

— bandages,  961. 

— chemical  composition  of,  532. 

— grains,  584. 

— granules,  microscopical  appearances 

of.  597.  598. 

Starvation,  146,  624. 

Stasis,  248. 

State  medicine,  524. 

St.  Augustine,  health  resort,  803. 

Stays,  evils  of,  473. 

Steam-engine,  body  compared  to  a,  i. 
Stearic  acid,  557. 

Ste.arin,  537,  557. 

Steel,  tincture  of,  817. 

Sterculia  acuminata,  664. 

Stereoscope,  350. 

Sterility,  519. 

— mineral  waters  for,  941,  948,  949. 
Sternberg,  iron  waters,  949. 
Sterno-cleido-mastoid  muscle,  70. 
Sternum  or  breast-bone,  21. 

Stertorous  breathing,  ii. 

Stethoscope,  the,  266. 

Stewing,  609. 

St.  Galmier,  lime  waters,  946. 

St.  Helena  for  lung  affections,  783. 


Stiff-neck,  77. 

Stiffness  of  joints,  81. 

Stilton  cheese,  554. 

Stimulating  liniments,  917. 

— lotions,  917. 

— mixtures,  prescriptions  for,  i058» 

— ointments,  917. 

— washes,  917. 

Stimulus  of  nerve,  86. 

Stings  of  insects,  982. 

ammonia  for,  843. 

Stinking  foot-sweat,  328. 

Stink-nose,  365. 

Stitch  in  the  side,  268. 

Stitching  of  wounds,  970. 

St.  John’s  Ambulance  Association,  1033. 
St.  Lawrence,  Isle  of  Wight,  786. 

St.  Leonard’s,  winter  resort,  787. 

St.  Marco,  alkaline  waters,  937,  938. 

St.  Martin,  670. 

Beaumont’s  experiments  on  sto- 
mach of,  144,  601,  670. 

St.  Moritz,  health  resorts,  785,  796. 

iron  waters,  949,  950. 

Stockings,  731. 

Stomach,  130,  138,  139. 

— absorption  by,  144. 

— acidity  of,  lime  waters  for,  925,  945. 

— bleeding  from,  161. 

— cancer  of,  160. 

— catarrh  of,  Baden  Baden  for,  930. 

— chronic  inflammation  of,  158. 

— cold  in,  158. 

— derangements  of,  in  children,  460. 

— dilatation  of,  162. 

— diseases  of,  157. 

— drugs  which  act  on  the,  839. 

— inflammation  of,  157. 

— massage  for  disorders  of,  773. 

— mucous  membrane  of,  139. 

— overfulness  of,  144. 

— perforation  of  wall  of,  160. 

— pump,  10T7. 

— remedies  which -soothe  the,  854. 

— sedatives,  839. 

— stimulants,  839,  840. 

— tonics,  839,  865. 

— ulceration  of,  158. 

— ulceration  of,  iodoform  for,  912. 
Stomachic  tonics,  mix  vomica  in,  896. 
Stone,  298,  306. 

— in  the  bladder,  306. 

— mineral  waters  for,  939,  946. 
Stone-cutter’s  consumption,  276. 
Stonehaven  for  scrofula,  785. 
Stone-pocks,  328. 

Stoppage  of  the  bowels,  164. 

Stopped  nose,  364. 

Storax,  881. 

Stout,  constituents  of,  678. 

Stoves,  701. 

— German,  701. 

— slow  combustion,  701. 

Strabismus,  376. 

Stramonium,  885,  900,  plate  12. 

— poisoning  by,  1016,  1028. 

— preparations  of,  900. 

Strangulation,  1013. 

Strathpelfer,  waters,  827,  943,  945. 
Stratified  epithelium,  15*. 

Strawberries,  composition  of,  574. 
Streatham  well,  936. 

Streitberg  for  whey-cure,  951. 

Stretcher  drill,  1035. 

— squad,  equipment  of  a,  1041. 
Stretchers,  Faris’s,  1034. 

— Percy’s,  1034. 

— rifle  and  blanket,  996. 

Strobihis,  168. 

Strophanthus  hispidus,  833. 

Strophulus,  319. 

Structural  diseases,  3. 

Struma,  431. 
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Strychnine,  895,  896. 

— poisoning  by,  1028. 

Strychnos  Ignatii,  896. 

— nux  vomica,  840,  895. 

— potatorum,  649. 

St.  Sauveur,  sulphur  waters,  943,  945. 

St.  Thomas’  Hospital,  London,  dietary 
of,  618. 

Stubuya,  bitter  waters,  934. 

Sturgeon,  roe  of,  548. 

Stuttering,  288. 

Sl  Vincent  arrow-root  starch  granules, 
598. 

St.  Vitus’  dance,  125. 

remedies  for,  125,  869,  870,  900, 

903,  905. 

Stye,  368. 

Styptic  colloid,  919. 

Styptics,  list  of,  919. 

Styrax  Benzoin,  881. 

Subacute  disease,  4,  1072. 

Subathoo,  health  resort,  804. 

Subclavian  artery,  226. 

— vein,  228,  229. 

Sub-glenoid  dislocation,  59. 

Sublingual  gland,  137. 

Subma.xillary  gland,  137. 

Sub-spinous  dislocation,  59. 

Sucan,  564. 

Succinic  acid,  675. 

Sucroses,  587. 

Sudamina,  328. 

Sudorifics,  887. 

Sudoriparous  or  sweat  glands,  307. 
Suffocation,  261,  285,  1008. 

Suffolk  cheese,  555. 

Sugar,  chemical  composition  of,  532. 

— beet,  571. 

— cane,  Chinese,  587. 

— grape,  537,^  542. 

— in  urine,  302. 

— of  lead,  836. 

— of  milk,  537,  551. 

— of  muscle,  537. 

— of  vinegar,  592. 

— refining,  588. 

Sugars,  587. 

Sulis,  lime  waters,  946. 

— or  Bath  waters,  925. 

Sulphated  waters,  923,  933. 

Sulphate  of  ammonia,  729. 

— of  lime,  in  water,  639. 

*—  of  magnesia,  862. 

— of  potassium  in  human  body,  535. 

— of  sodium  in  human  body,  535. 
Sulphonal,  906. 

Sulphur,  action  and  use  of,  826,  888. 

— a laxative,  827. 

— bath,  426,  740. 

— electuary,  826,  857. 

— in  human  body,  534. 

— ointment,  918. 

— preparations  of,  826. 

— waters,  923,  941,  943. 

Sulphuretted  hydrogen,  827,  828. 
Sulphuric  acid,  841. 

poisoning  by,  1016,  ioi8. 

Sulphurous  acid,  912. 

for  diphtheria,  827. 

in  water,  638. 

spray,  883. 

stomach  sedative,  855. 

Sultana  raisins,  576. 

Sumach,  582. 

— common,  889. 

— sweet,  889. 

Summer  clothing,  728. 

— diarrhoea  of  children,  462. 

Sunburn  or  tan,  322. 

Sun  heat,  778. 

Sunstroke,  104,  1003. 

Supination,  22. 

Supinators,  72. 
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Supplemental  air,  256. 

Suppositories,  1051. 

Suppuration,  248. 

— iron  waters  for,  948. 

Supra-renal  capsules,  205,  212. 

Surgery,  electricity  in,  953. 

Surgical  appliances,  1049. 

Surroundings  as  causes  of  disease,  5. 
Suspensory  ligament  of  eye,  340. 

Sutures  of  bone,  24. 

— in  wounds,  970. 

Swallowing  or  mastication,  142. 

Swamp  hellebore,  poisoning  b}%  1030. 
Sweat,  309. 

— centre,  887. 

— glands,  307. 

excessive  secretion  of  the,  328. 

Sweating,  drugs  which  increase,  887. 

— excessive,  remedies  for,  843,  870,  888, 
900. 

— powders,  887. 

Sweats  of  consumption,  acids  for,  888. 
Sweet  basil,  594. 

— chevril,  594. 

— lime,  577. 

— potato,  composition  of,  569. 

— spirit  of  nitre,  891. 

Sweet- bread,  131,  544. 

Swimming  in  the  head,  113. 

Swooning,  243. 

Sycamore,  578. 

Sydney,  climate  of,  807. 

Sylvester’s  method  of  artificial  respira- 
tion, loii,  plate  77. 

Sylvius,  fissure  of,  90. 

Symblepharon,  369. 

Sympathetic  nerve,  225. 

— ophthalmia,  376. 

— system  of  nerves,  98*. 

— vibration,  360. 

Symphysis  pubis,  22. 

Symptoms,  subjective  and  objective,  8. 
Syncope,  243,  991. 

Synechia,  anterior  and  posterior,  372,  374. 
Synovia,  23. 

Synovial  membrane,  24. 

inflammation  of,  32. 

— sheaths  or  sacs,  75. 

Synovitis,  32. 

Syphilis,  422. 

— inherited,  425. 

— mineral  waters  for,  942,  944,  945. 
Syphilitic  disease  of  kidney,  300. 

Syphon  trap,  708,  710. 

Systemic  circulation,  230. 

Sy.stole,  224. 

Szezawnica,  alkaline  waters,  940. 

T. 

Tabes  mesenterica,  165. 

Table-cloths,  arsenic  in,  732. 

Tacca  oceanica,  pinnatifida,  586. 

Tactile  corpuscles,  335. 

Taeniae  or  cestodes,  167,  168. 

Taenia  echinococcus,  168,  171,  172. 

— lata,  168. 

— mediocanellata,  i68,  169. 

— solium,  i68,  170. 

Tailor’s  muscle,  74. 

Talipps  calcaneus,  83. 

— equinus,  82. 

— valgus,  82. 

— varus,  82. 

Tamarind,  857. 

— whey,  858. 

Tamar  indien,  a laxative,  858, 
Tamarindus  indica,  857. 

Tamarix  mannifera,  590. 

Tan  {sun  tan),  322. 

Tangiers,  health  re.sort,  799. 

Tannic  acid,  preparations  of,  867. 


Tannic  acid,  uses  of,  867. 

Tannin,  655. 

— antidote  to  antimony,  853. 
Tape-worm,  167-171. 

prevention  of,  173. 

remedies  for,  871,  873. 

symptoms  of,  171. 

Tapioca,  542,  586. 

— artificial  digestion  of,  847. 
Tapotement  in  massage,  772. 

Tapping  in  massage,  772. 

Tar,  881. 

— ointments,  918. 

— uses  of,  88  r. 

Tarantula  bite,  984. 

Tarasp,  as  health  resort,  785,  797. 

— great  spring,  934,  936. 

Taraxacum  Dens  Leonis,  858. 

Tarragon,  595. 

Tarring  and  feathering,  310. 

Tarsal  bone,  dislocation  of  a,  66. 

Tarsus,  the,  23. 

Tartar  of  teeth,  153. 

Tartar  emetic,  851,  853. 

poisoning  by,  1020. 

uses  of,  853. 

Tartaric  acid,  574. 

poisoning  by,  1019. 

Tartrated  soda,  863. 

Tartrate  of  soda  and  potash,  819. 
Tasajos,  630. 

Tasmania,  climate  of,  806. 

Taste,  affections  of  the  sense  of,  364. 

— organ  of,  336. 
sense  of,  337. 

Taste-buds,  337. 

Taunus,  lime  waters,  946. 

Taxus  baccata,  poisoning  by,  1032. 

T bandage,  959. 

Tea,  655. 

— adulteration  of,  659. 

— aromatic  oil  of,  655. 

— astringent  constituent  of,  655. 

— Bohemian,  660. 

— composition  of,  657. 

— leaves,  preparation  of,  656. 

— Paraguay,  659. 

— value  of,  as  a food-stuff,  657. 

Teale,  Pridgin,  on  ventilation,  695. 
Teale’s  economizer,  700. 

Tear-gland,  339. 

Tear-passage,  obstruction  of,  370. 

Teeth,  136. 

— bleeding  after  extraction  of,  152. 

— care  of,  153. 

— (decayed)  cause  of  headache,  iii. 

— painless  extraction  of,  by  cocaine,  904. 

— skin  of,  137. 

— stopping  decayed,  152. 

Teething,  451. 

— ailments,  459. 

Teignmouth  as  health  resort,  787. 
Teinach,  mineral  springs,  927,  937. 
Temperate  climates,  diet  iu,  620. 
Temperature  affected  by  prevailing 
winds,  777. 

— as  it  affects  climate,  775. 

— influenced  by  elevation  above  sea- 
level,  777. 

— in  forests,  776. 

— mean  daily,  778. 

— of  mountain  ranges,  777. 

— of  surface  of  sandy  deserts,  775. 

— of  the  body,  10. 

— of  water,  776. 

— range  of,  779. 

— sense  of,  336. 

Temporal  bones,  19. 

Tendo  Achillis,  75. 

Tendons  and  bursae,  diseases  of,  77. 

— injuries  of,  79. 

— structure  and  functions  of,  67. 
Teneriffe  as  health  resort,  783,  798. 
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Tenesmus,  i86. 

Tenningariiig,  climate  of,  807. 
Tennis-elbow,  757. 

Tensor  tympani  muscle,  357. 
Tepidariuin,  736. 

Tepid  bath,  temperature  of,  734. 

— baths,  735. 

Teplitz,  thermal  springs,  926,  927. 
Terebene,  913. 

— for  inhalation,  883. 

Terminal  organ  (nerves),  86. 

Terminals,  electric,  953. 

Terra  Japonica,  867. 

Terrapin,  549. 

Tertian  ague,  428. 

Tertiary  symptoms  in  syphilis,  424. 
Tetanus  (lockjaw),  126. 

remedies  for,  903. 

— anti-to.vin  treatment  of,  955*. 

Tetany,  127. 

Tette.-,  brawny,  319. 

— diffuse  dry,  plate 3. 

— moist,  318,  plate  4. 

— pustular,  plate  j. 

Thallin,  822. 

Thea  assamica,  656. 

— bohea,  655. 

— other  varieties,  655. 

Thebaia,  897. 

Thein,  654. 

Theobroma  Cacao,  661. 

Theobromin,  654. 

Therapeutics,  8ia 
Thermae  Silvestres,  925. 

Thermal  springs,  924,  926. 

Thermia,  mineral  springs,  929. 
Thermometer,  9. 

— clinical,  10. 

Thigh  bone,  23. 

dislocation  of,  61. 

temporary  treatment  of  fracture 

?f.  994- 

— fractures  of,  48. 

— muscles  of,  73. 

Third  arm  exercise,  762. 

— body  exercise,  765. 

— leg  exercise,  766. 

Thirds  flour,  560. 

Thirlmere  water,  645. 

Thirst,  146. 

Thoracic  duct,  145,  202. 

Thorax,  20. 

Thorburn,  Dr.,  on  education  of  girls,  477. 
Thorn-apple,  885,  900,  plate  I2. 

poisoning  by,  1028. 

Thread-worm,  167,  174. 

Thread-worms,  remedies  for,  871. 

quassia  for,  841. 

Three-day  fever,  414. 

Three-handed  seat,  996. 

Throat,  clergyman’s  sore,  287. 

— diseases  of,  154. 

— relaxed,  157. 

— scalds  of,  1002. 

— sore,  155. 

Thrombosis,  246. 

Thrombus,  216. 

Thrush,  149,  460. 

— on  genitals,  497. 

— sulphurous  acid  for,  912. 

Thumb,  bandage  for,  957. 

— dislocation  of,  61. 

— and  fingers,  dislocation  of,  61. 

— muscles  of,  72,  73. 

Thyma  Serpyllum,  594. 

— vulgaris,  594. 

Thyme,  594. 

Thymol,  913. 

— oil  of,  883. 

an  antiseptic,  883. 

Thymus  gland,  205,  544. 

Thyroid  cartilage,  250,  262. 

— gland,  205,  544- 

n 


Thyroid  gland,  diseases  of,  210. 

use  as  remedy,  954*. 

Tibia  or  shin-bone,  23. 

Tibial  arteries,  228. 

— nerves,  100. 

Tic  douloureux,  127. 

butylchloral  hydrate  with  gel- 

semium  for,  905. 

Ticks,  984. 

Tic-polonga,  985. 

Tidal  air,  256. 

Tiger  snake,  985. 

Tight  lacing,  141. 

cause  of  dyspepsia,  179. 

Tiglium-oil,  a drastic  purgative,  861. 
Tinea  circinata,  326. 

— favosa,  326. 

— or  ringworm,  326. 

— sycosis,  326. 

— tonsurans,  326,  plate  4. 

Tinned  fruits,  600. 

— meats,  632. 

— vegetables,  600. 

Tissue,  adenoid,  201. 

— adipose,  or  fat,  17. 

— cellular,  or  areolar,  16*. 

— connective,  15*. 

— mucous,  17. 

— white  fibrous,  16*. 

— yellow  elastic,  16*. 

Tissue-forming  material  in  various  foods, 

596- 

Tobacco,  901. 

— amblyopia,  902. 

— blindness,  902. 

— poisoning  by,  902,  1031. 

— provokes  dyspepsia,  178. 

— smoking,  evil  effects  of,  902. 
Tobelbad,  thermal  springs,  926. 

Tobin’s  inlet  tubes,  696. 

Toe  nail,  ingrowing,  330. 

Toes,  dislocation  of,  67. 

— muscles  of,  74,  75. 

— supernumerary,  84. 

Tois-le-mois,  542. 

Tokay,  674. 

Tomato,  574. 

— composition  of,  574. 

Tongue,  the,  136,  336. 

— accidental  bites,  151. 

— appearance  of,  in  disease,  12. 

— cancer  of,  150. 

— cracked,  150. 

— furred,  12. 

— inflammation  of,  150. 

— strawberry,  12. 

— tied,  at  birth,  458. 

— tumour  under,  150. 

— ulcers  of,  150. 

Tonicity  of  muscle,  69. 

Tonics,  acid,  841. 

— blood,  817. 

— heart,  830. 

— nerve,  895. 

— prescriptions  for,  1053. 

Tonic  spasm,  126. 

Tonnisstein,  alkaline  waters,  940. 

Tonsil,  136. 

Tonsillitis,  155. 

Tonsils,  inflammation  of,  155. 

— chronic  enlargement  of,  156. 
Toothache,  151. 

— remedies  for,  91 1. 

Tooth  powders,  recipes  for,  1061. 

Tooth  rash,  320. 

Toowoomba,  climate  of,  807. 

Toplitz  Warasdin,  sulphur  waters,  943. 
Tormina,  186. 

Torpid  liver,  mineral  waters  for,  863. 
Torqu.ay  as  health  resort,  281,  784,  787. 
Tortilla,  506. 

Touch,  335. 

— affections  of  the  sense  of,  364. 


Touch-bodies,  335. 

— corpuscles,  335. 

Tourniquets,  980,  plate  16. 
Tous-les-mois,  586. 

starch  granules,  598. 

Towel  bath,  735. 

Toxicology,  1014. 

Trachea,  250. 

Tracheitis,  270. 

Tracheotomy,  262,  270,  1012. 

Trachoma,  369. 

Tragopogon  porrifolius,  572. 

Training,  diet  for,  621. 

— Maclaren  on,  754. 

— system  in  Cambridge,  622. 

Trance,  521. 

Transverse  processes,  20. 

Trap  for  sewage,  varieties  of,  708-710. 
Trapezium  bone,  22. 

Trapezius  muscle,  71. 

Trapezoid  bone,  22. 

Traps,  bad  forms  of,  710. 

— for  grease,  719. 

— ventilation  of,  710,  plate  g. 

Traumatic  fever,  991. 

Treacle,  542,  588. 

Treatment  of  disease,  13. 

— temporary,  of  fractures,  993,  plate  13 
Treeves,  Mr.,  on  clothing,  730. 
Trematode  worms,  168. 

Tremor,  121. 

Triangular  bandage,  961. 

as  a sling,  962,  plate  13. 

Triceps,  72. 

Trichina  spiralis,  175. 

Trichinosis,  175. 

Trichocephalus  dispar,  175. 
Trichophyton,  326. 

Tricuspid  valve  of  heart,  220. 

Tricycling  exercise,  758. 

Trifacial  nerves,  89,  97  *. 

Trigeminal  nerve,  8g. 

Trigonocephalus  contortrix,  985. 

Tripe,  544. 

— de  roche,  584. 

Tripolar  nerve-cells,  85. 

Triticum  sestivum,  558. 

— hybernum,  558. 

— repens,  892. 

— vulgare,  558. 

Trochanters,  23. 

Tropical  heat,  effects  of,  on  the  temper- 
ature of  body,  780. 

Trousseau,  Dr.,  on  small-pox,  404. 

— on  diarrhoea,  184. 

— on  epilepsy,  124. 

True  ribs,  20. 

— vocal  cords,  362. 

Truffles,  583. 

— composition  of,  582. 

Trunk  of  human  body,  19. 

Tuber  cibarium,  583. 

Tubercle,  277. 

— bacillus,  278. 

elecampane  for,  882. 

— description  of  a,  430. 

— of  brain,  100. 

— of  kidney,  300. 

— of  lung,  277. 

— of  skin,  3x3. 

Tubercular  disease,  lime  waters  in,  945. 
Tuberculosis,  165,  393,  430. 

— in  cattle,  599. 

Tubers,  569. 

Tubuli  uriniferi,  289. 

Tiiffer,  thermal  springs,  926. 

Tumour,  cartilaginous,  31. 

— fibrous,  31,  503. 

— in  karynx,  274. 

— malignant,  433. 

— of  eyelid,  368. 

— of  skin,  313. 

— simple,  434. 
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Tumours,  blood-vessel,  247. 

— in  bladder,  306. 

— in  brain,  128. 

— in  genital  region,  500. 

— in  lungs,  284. 

— lymphatic,  209. 

— of  belly,  191. 

— of  bone,  31. 

— of  liver,  200. 

— of  nose,  365. 

— of  ovary,  507. 

— of  rectum,  195. 

— of  womb,  503. 

Tunbridge  Wells,  949,  950. 

Tungstate  of  soda,  729. 

Turbinated  bones,  19. 

Turkish  bath,  736. 

Turmeric,  594. 

Turnip,  571. 

— composition  of,  569. 

Turpentine,  poisoning  by,  1031. 

— preparations  and  uses  of,  872,  881, 
883,  915. 

Turtle,  549. 

Tussilago  farfara,  886. 

Two-handed  seat,  996. 

Tympanic  membrane,  356. 

Tympanum,  356. 

Tyndall,  Prof., experiments  oc  germs, 388. 
Typhlitis,  163. 

Typhoid  fever,  plate  6. 

antifebrin  for,  822. 

complications  in,  413. 

propagated  by  water,  641. 

Typhus  fever,  410,  plate  6. 

quinine  in,  821. 

u. 

Ulcer  of  ear  drum,  381. 

— of  eye,  371. 

— of  rectum,  193. 

Ulceration  in  typhoid  fever,  413. 

— of  air-passages,  272. 

— of  bowels,  164. 

turpentine  for,  872. 

— of  stomach,  158. 

mineral  water  for,  863,  935. 

pepsin  in,  846. 

— of  womb,  502. 

Ulcers  of  the  lips,  149. 

— of  the  nose,  365. 

— of  the  skin,  315. 

— of  the  throat  (see  InJIammation  of 
Tonsils),  155. 

— of  tongue,  150. 

— on  lips  of  children,  460. 

— remedies  for,  824,  870,  889,  91 1. 

Ulna  (bone  of  arm),  22. 

Ulnar  artery,  227. 

— nerve,  99. 

— vein,  229. 

Ulva  latissima,  584. 

Umbilical  cord,  485. 

— region,  131. 

Umbilicus,  131. 

Uncaria  Gambier,  867. 

Unciform  bone,  22. 

Unconsciousness,  992. 

— croton-oil  in,  862. 

Undercliff,  I.  of  Wight,  health  resort,  786. 
Underclothing,  729. 

Union  of  broken  bone,  36. 

Unipolar  nerve-cells,  85. 

Unit  of  heat,  529. 

University  training  for  girls,  476. 
Unwholesome  meat,  598. 

— water,  641. 

Ursfimia,  293,  296. 

Urari,  903. 

Urates  in  urine,  300. 

Urea,  132,  537. 
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Ureter,  289,  293. 

Urethane,  906. 

Urethra,  293. 

Urethritis,  987,  988. 

Urginea  scilla,  833. 

Uriage,  sulphur  waters,  936,  943. 

Uric  acid,  537. 

Urinary  affections,  mineral  waters  for, 
935,  939- 

— passages,  remedies  for,  891. 

— symptoms,  13. 

Urine,  albumin  in,  294,  301. 

— and  stools,  retention  of,  in  infant,  459. 

— bile  in,  195,  301. 

— blood  in  the,  304. 

— chylous,  305. 

— constituents  of,  292,  293. 

— drugs  which  affect  quantity  of,  890. 

— examination  of  the,  300. 

— formation  of,  291. 

— incontinence  of,  463. 

— increased  flow  of,  889. 

— retention  of,  306. 

— sugar  in,  302,  303. 

— suppression  of,  305. 

Urinometer,  300. 

Urticaria,  314,  plate  4. 

Uterine  affections  (see  Womh,  affections 

of),  932.  935,  939,  944- 
Uterus,  479.  (See  IVomb.) 

Utricle,  358. 

Uva  ursi,  preparations  of,  892. 

Uvula,  136. 

V. 

Vaccination,  406,  448,  plate  6. 

— value  of,  409. 

Vaccinium  myrtillus,  576. 

— oxycoccos,  576. 

— uliginosum,  576;  — vitis  idaea,  576. 
Vacuoles,  15. 

Vaginal  passage,  diseases  of,  498. 
Vaginitis,  498. 

Vagus  nerve,  98  *. 

Valentine’s  meat-juice,  628. 

Valerian,  preparations  of,  849. 

Valeriana  officinalis,  850. 

Valerianic  ethers,  667. 

Vais,  alkaline  waters,  937,  938. 

Valve  closet,  718. 

Valves  of  the  heart,  220. 

Valvulae  conniventes,  140. 

Van  der  Kolk  on  epilepsy,  125. 

Vanilla,  595. 

— planifolia,  595. 

Vapour,  latent  heat  of,  637. 

— bath,  738. 

— — temperature  of,  734. 

Varicella,  410,  plate  7. 

Varicose  veins,  247. 

in  pregnancy,  513. 

Variola,  1073. 

Vascular  astringents,  835. 

Vaseline,  919. 

Vasomotor  nerves,  86,  233. 

Veal,  composition  of,  543. 

— jelly,  1051. 

Vegetable  foods,  nitrogenous,  558. 

non-nitrogenous,  584. 

— marrow,  composition  of,  574. 

— oils,  590. 

— soup,  1051. 

— tablets,  631. 

Vegetables,  542. 

— tinned,  600. 

Veins,  circulation  in,  232. 

— di.seases  of,  246. 

— inflammation  of,  246. 

— of  head  and  neck,  228. 

— of  lower  limb,  229. 

— of  upper  limb,  229. 


Veins,  structure  of,  226. 

— varicose,  247. 

Velum  palati,  136. 

Vense  cavse,  222,  229,  230. 

Venereal  disease,  987. 

Venice,  as  health  resort,  785. 

Venison,  composition  of,  546. 

Venous  bleeding,  976,  977. 

Ventilating  openings,  size  of,  697. 

— trap,  709. 

Ventilation,  261,  686. 

— by  chimneys,  698. 

— by  window,  694. 

— methods  of,  691., 

— of  drains,  yio,  plates  qp,  9*. 

— of  traps,  -j  10,  plates  (p,  9*. 

— openings  for,  694. 

— through  walls,  692. 

Ventilator,  Sheringham,  695. 

Ventilators,  inlet,  694. 

— outlet,  696. 

— shaft,  696. 

Ventnor,  Isle  of  Wight,  as  health  re- 
sort, 784,  786,  790. 

Ventricles  of  brain,  89. 

— of  heart,  220. 

Venus  of  Melos,  674. 

Veratria,  poisoning  by,  1030. 

Veratrum  album  and  viride,  poisoning 

by,  1030. 

Verdigris,  869. 

— poisoning  by,  1022. 

Verjuice,  575. 

Vermicelli,  563. 

Vermicide,  871. 

Vermiform  appendix,  130,  163. 

— process,  89,  130. 

Vermifuge  remedies,  871. 

Vertebra,  20,  88. 

Vertebrae,  cervical,  dorsal,  lumbar,  88. 
Vertebral  column,  20. 

Vertigo  (giddiness),  113. 

Vesicant,  914. 

Vesicle,  312. 

Vesico-vaginal  fistula,  500. 

Vesicular  mole  in  pregnancy,  515. 
Vestiarium,  736. 

Vestibule  of  ear,  357. 

Vevey,  for  grape-cure,  952. 

Vibration,  sympathetic,  360. 

Vibrio,  the,  388. 

Vicarious  menstruation,  482. 

Vichaye,  iron  waters,  949. 

Vichy,  alkaline  waters,  937,  939. 

Vicia  Faba,  568. 

Vic-sur-Cere,  alkaline  waters,  940. 
Victoria  Ofner  water,  934. 

Vinegar,  592. 

Viper-bite,  985. 

Virginia  creeper,  poisoning  by,  1032. 
Vision,  disorders  of,  377. 

— double,  350,  379. 

— field  of,  349. 

— organ  of,  338. 

— single,  350. 

Vital  knot,  257. 

Vitis  vinifera,  576. 

Vitreous  humour  of  eye,  340. 

Vocal  sounds,  264. 

Voice,  261. 

— affections  of,  286. 

, — care  of,  287;  — loss  of,  287. 

— production  of,  263. 

Volition  in  animals,  98. 

Voluntary  muscle,  chemical  constitution 

of,  68; structure  of,  68. 

Volunteer  Medical  Staff  Corps,  1033. 
Vomer  or  ploughshare  bone,  19. 

Vomit,  black,  420. 

Vomiting  as  a symptom  of  disease,  12. 

— in  children,  461. 

— in  pregnancy,  512. 

remedies  for,  848,  855,  905. 
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Vomiting  of  blood,  159. 

— remedies  for,  854,  855,  912,  915. 

Von  Graefe,  German  oculist,  376. 
Vowels,  264. 

Vulpera,  as  health  resort,  796. 

Vulvitis,  498. 

w. 

Waggis,  for  whey-cure,  951. 

Wahoo,  864. 

Waist,  circumference  of,  473. 
Wake-robin,  586,  plate  12. 

poisoning  by,  1029. 

Walking,  81. 

— boots  for,  751. 

— energy  expended  in,  751. 

— exercise,  749. 

— proper  daily  amount  of,  750. 

— work  done  in,  750. 

Wallace,  Dr.  William,  on  atmospheric 
impurities,  684. 

Wall-papers,  arsenic  in,  732. 

poisonous,  1032. 

Walnuts,  composition  of,  580. 

Wander  cells,  214,  248. 

Warburg’s  tincture,  821. 

Warm  bath,  887. 

for  children,  456. 

temperature  of,  734. 

— baths,  735,  887. 

— pack  for  children,  456. 

Warmbrunn,  thermal  springs,  926. 
Warming  of  house,  698. 

Warts,  322. 

— in  the  nose,  365. 

— on  genitalg,  497. 

— nitric  acid  for,  843. 

— Rhus  toxicodendron  for,  889. 

AVarty  growth  on  lip,  150. 

on  tongue,  151. 

Washes,  for  inflamed  eyes,  1062. 

— for  hair,  1062. 

AVash-leather,  porosity  of,  727. 

AVash-out  closet,  717. 

AVasp-stings,  982. 

AVaste  of  body,  2,  132,  203. 

— from  dwellings,  disposal  of,  704. 

nature  of,  703. 

AVaste-pipes,  defects  in,  713. 

Wasting  and  overgrowth  of  muscle,  76. 
Wasting  disease,  refer  to  Consumption, 

Consumption  of  the  Boxvels,  Tubercu- 
losis, Chronic  Bright’s  Disease,  Can- 
cer. 

AVasting  diseases,  lime  for,  876. 

AVater,  635. 

— as  a solvent,  638. 

— boiling  point  of,  638. 

— clarification  of,  649. 

— -closet,  717. 

— composition  of,  635. 

— constituents  of,  638. 

— decomposition  of,  636. 

— density  of,  636. 

— distilled,  642. 

— effects  of,  on  urine,  890. 

— filtration  of,  648. 

— for  bathing,  733. 

— gaseous  impurities  in,  642. 

— gases  dissolved  in,  640. 

— hardness  of,  639. 

— ice,  644. 

— impurities  in,  640. 

— in  human  body,  535. 

— lithia,  653. 

— microscopic  examination  of,  648. 

— organic  impurities  in  640. 

— oxygenated,  653. 

— panada,  1052. 

— physical  properties  of,  636. 

— potash,  653. 


Water,  pure,  action  of,  921. 

— purification  of,  648. 

— river,  645. 

— sea,  646. 

— snow,  644. 

— soda,  653. 

— spring,  644. 

— supply  and  drainage,  719. 

— use  of,  539. 

— various  kinds  of,  642. 

— well,  644. 

Water-brash,  181. 

kino  for,  868. 

AVater-cress,  composition  of,  572. 
AVater-flag,  865. 

AVater  in  the  head,  101,  102,  431. 

iodine  for,  826. 

AVaters,  aerated,  651. 

— alkaline,  923,  936. 

— alkaline  sulphated,  923. 

— aperient,  923,  933. 

— arsenical,  923,  951. 

— bitter,  923. 

list  of,  934. 

— bromo-iodine,  923. 

— chalybeate,  923. 

list  of,  947. 

— common  salt,  list  of,  923,  929,  947. 

— earthy  mineral,  945. 

list  of,  946. 

— indifferent,  922,  923,  924. 

list  of,  926. 

— iodine,  923,  950. 

— iron,  923. 

list  of,  947. 

— lime,  923. 

list  of,  945- 

— of  Marak,  650. 

— mineral,  654. 

— muriated  alkaline,  923. 

— list  of,  940. 

— muriated  soda,  940. 

— simple  soda,  936. 

— soda,  with  common  salt,  940. 

— Sool,  928. 

— sulphated,  923. 

list  of,  933. 

— sulphur,  923. 

list  of,  943. 

AVax  in  the  e,ar,  380. 

Waxy  liver,  200,  296. 

AVeaning,  450. 

— ailments,  459. 

AVeber,  Dr.,  on  health  resorts,  785,  788. 
AVeed,  154,  516. 

AVeeping,  explanation  of,  339. 

— eye,  370. 

AVeight  of  human  body,  9. 

— of  brain,  90. 

Weights,  at  end  of  Contents. 

AVeilbach,  sulphur  waters,  943. 
AVeissbad,  for  whey-cure,  952. 

AVeiss  bier,  678. 

AVeissenburg,  lime  tvnters,  946,  947. 
AVell  fever,  924. 

— water,  644. 

AA  ellington,  health  resort,  804. 

AVells,  artesian.  645. 

— mineral,  920. 

AA’’eils,  327. 

AVest  Indies,  sea  voyage  to,  783. 

AVet  nurse,  440. 

AVeymouth,  health  resort,  786. 
Wharton’s  duct,  138. 

AVheal,  313. 

Wheat,  542. 

— composition  of,  558. 

— starch  granules,  597. 

Whey,  550. 

AVhey-cure,  951. 

AVhip-worm,  175. 

Whisky,  667. 

— manufacture  of,  665. 


AVhispering,  264. 

AVhitby,  health  resort,  788. 

White  beer,  678. 

— blood  corpuscles,  213. 

celled  blood,  235. 

— fibro-cartilage,  24. 

— fibrous  tissue,  16. 

— mustard,  573. 

— of  the  eye,  339. 

— — inflammation  of,  373. 

— substance  of  Schwann,  85. 

— sulphur  springs,  943. 

— swelling,  32. 

— vitriol,  poisoning  by,  1024. 

— wine  whey,  1052. 

Whites,  499. 

Whiting,  composition  of,  547. 

AVhiting’s,  Dr.,  process  of  aerating  bread, 
561. 

Whitlow,  77. 

Whooping-cough,  416. 

remedies  for,  870,  885,  900,  905. 

AViesan,  iron  waters,  949. 

AViesbaden,  mineral  springs,  929,  932. 
AVildbad,  thermal  springs,  926,  927. 
AVildbader,  924. 

AVildegg,  iodine  springs,  951. 

— mineral  springs,  929. 

Wild  endive,  661. 

— fowl,  542,  545. 

— indigo,  865. 

— succory,  661. 

Wildungen,  iron  waters,  949. 

— lime  waters,  946,  947. 

AVindow  ventilation,  694. 

Windpipe,  136,  250. 

— diseases  of,  269. 

— foreign  bodies  in,  274. 

— inflammation  of,  270. 

Winds  affecting  health,  782. 

AVindsor  bean,  568. 

AVine,  adulteration  of,  677. 

— composition  of,  675. 

— - dry,  674. 

— preparation  of,  674. 

— red,  675. 

— sweet,  674. 

— use  of,  676. 

— white,  675. 

AVines,  constituents  of  various,  676. 

— fortified,  675. 

— from  the  grape,  674. 

— natural,  675. 

AVine-vLnegar,  592. 

Winslow’s  soothing  syrup,  447. 

poisoning  by,  1025. 

AVinter-bloom,  835. 

— clothing,  728. 

— cough,  271. 

Wintergreen,  892. 

Wisdom  teeth,  137. 

AVislicenus’  experiment,  539. 

AVitch-hazel,  510,  835. 

AVithers  Moore,  Dr.,  on  education  of 
girls,  477. 

AVolfe,  Dr.,  on  detachment  of  retina,  375. 

on  skin-grafting,  1001. 

AVolfs-bane,  poisoning  by,  1027. 
AVollowicz,  Count,  672. 

AVolseley,  Sir  Garnet,  on  alcohol,  673. 
Womanhood,  healthy,  472. 

AVomb,  479. 

— cancer  of,  504. 

— disorders,  mineral  waters  for,  928,  932, 

935.  937.  939.  941.  945.  950- 
remedies  for,  868,  893. 

— displacement  of,  505. 

— falling  of,  505. 

— inflammation  of,  500. 

— tumours  of,  503. 

— ulceration  of,  502. 

Women,  colleges  for,  478. 

— bloodlessness  cause  of  dyspepsia  in,  178. 
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Women,  daily  exercise  for,  752. 

— diseases  of,  497. 

— dress  for,  730. 

Woodcock,  545. 

Woodhall,  mineral  springs,  929, 
951- 

Wood  naphtha,  664. 

— spirit,  664. 

— vinegar,  592. 

Woody  nightshade,  889,  ^late  I2. 

poisoning  by,  1016,  1031. 

Wool  as  a conductor  of  heat,  724. 
Woollen  underclothing,  728. 
Woolsorter’s  disease,  391. 

Woorare,  903. 

Work  done  in  walking,  750. 
Worm-grass,  873. 

Worms,  intestuial,  167. 

— in  the  blood,  238. 

— in  the  bowels,  remedies  for,  871. 

— in  children,  463. 

— round,  173. 

Worm-tea,  873. 

Wort,  the,  666. 

Wounds,  965. 

— bruised,  treatment  of,  972. 

— burdock  for,  889. 

— dressing  of,  971. 

— healing  of,  968. 

n 
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Wounds  in  children,  465. 

— incised,  treatment  of,  972. 

— lacerated,  treatment  of,  972. 

— lotions  for,  971. 

— of  head,  treatment  of,  972. 

— poisoned,  980. 

— punctured,  treatment  of,  972. 

— redressing  of,  971. 

— repair  of,  967. 

— treatment  of,  969. 

Wrist  or  carpus,  22. 

— dislocation  at,  6i. 

— drop,  836,  1022. 

— fracture  of  bones  of,  46. 

— joint,  muscles  of,  72. 

Writer’s  cramp,  77. 

Wry-neck,  77. 


Y. 


Yam,  571. 

— composition  of,  569. 

Yarmouth,  health  resort,  788. 
Yawning,  261. 

Yeast  cells,  664. 

— in  baking,  561. 

Yeasts,  patent,  561. 

Yellow  bark,  preparations  of.  820. 


Yellow  and  red  precipitate,  917. 

— elastic  tissue,  i6*. 

— fever,  420. 

— fibro-cartilage,  24. 

— Jack,  420. 

— jasmine,  preparations  of,  903. 

— puccoon,  865. 

— root,  865. 

— spot  of  Soemmering,  341. 

— wash,  917. 

Yew  berries  and  leaves,  poisoning  by. 
1032. 

Young,  Thomas,  on  astigmatism,  378. 


z. 


Zea  Mays,  565. 

Zinc,  lotions  of,  911,  917. 

— ointment,  918. 

— poisoning  by,  1016,  1024. 

— preparations  and  uses  of,  870.  • 

— preparations  of,  for  emetics,  851. 

— salts,  for  sweating,  888 
Zingiber  officinale,  594- 
Zygomatic  arches,  19. 

Zymine,  847. 

Zymosis,  4. 

Zymotic  diseases,  4. 
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THE  HUMAN  BODY. 


DISSECTION  OF  THE  ABDOMEN  AND  ITS  CONTENTS.  ' 

1 represents  the  skin  of  the  abdomen  before  dissection. 

2 sliows  the  muscles  of  the  abdominal  wall  when  the  skin  and  under- 
lying fat  have  been  dissected  off. 

3 The  stomach.  4 The  liver.  5 The  curve  of  the  first  part  of  the  small 
intestine — duodenum. 

6,  7, 8 are  on  difierent  parts  of  the  pancreas. 

9 is  on  the  spleen. 

10  is  surrounded  by  coils  of  the  small  intestine. 

llA,  llB,  lie  the  ascending,  transverse,  and  descending  parts  of  the  large 
bowel. 

llD  is  on  the  termination  of  the  large  bowel,  the  rectum. 

12  is  placed  on  the  upper  part  of  the  bhidder. 

13  is  on  the  left  and  14  on  the  right  kidney,  and  15  on  the  ureters 
leading  from  them  to  the  bladder. 

16  is  on  the  ascending  vena  cava,  17  on  the  descending  aorta. 


Tliis  j)late  shows  that  when  the  front  wall  of  the  abdomen  has  been 
removed  the  main  portion  of  the  cavity  is  seen  to  be  occupied  by  the  coils  • 
of  the  small  intestine,  the  large  intestine  lying  sornewdiat  behind  and 
passing  up  on  the  right  side  to  the  lower  border  of  the  liver,  then  bending 
to  pass  across  to  the  left  side,  there  again  bending  to  pass  downward 
towards  the  left  groin,  where  it  performs  an  S-like  turn  uj)on  itself,  and 
then  continues  straight  to  its  outlet.  The  plate  shows  the  liver  on  the 
upper  right  side  of  the  cavity,  and  the  greater  curvature  of  the  stomach 
on  the  upper  left  side,  the  .spleen  lying  close  to  the  left  border  of  the 
stomach.  - 

Tf  the  lower  edge  or  the  liver  and  stomach  be  slightly  turned  up,  the 
commencement  of  the  small  intestine  is  seen  sweeping  in  a curve  from  the 
narrow  end  of  the  stomach,  and  in  the  bend  thus  formed  lies  the  large  end 
of  the  pancreas,  which,  when  the  stomach  is  distended,  lies  behind  that 
organ. 

Jf  the  intestines  be  removed  the  kidneys  are  seen  to  lie  close  to  the  back 
wall  of  the  cavity,  and  the  ducts  (ureters)  leading  from  them  to  the  bladder 
are  .shown.  The  bladder  is  represented  distended,  so  that  it  peeps  up  above 
the  level  of  the  front  part  of  the  haunch  bone. 

For  full  information  regarding  the  Digestive  System,  see  ]>age  129. 
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